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THE PATENT SYSTEM OF THE 
UNITED STATES. 
By Grorce O. G, Coarz, Boston, U.S.A. 


Tr has seemed to the writer that a brief descrip- 
tion of the steps necessary to procure a patent in 
the United States, and of the machinery of the 
law which may be set in motion to protect the right 
thereby acquired, would be of interest to English- 
men, especially at this time when the practical work- 
ing of new English Patent Act seems to be call- 
ing forth more or less discussion. It is evident 
that an exhaustive article upon this subject would 
fill the pages of a book of considerable length, and 
would appeal rather to the student of law than to 
the general public. The writer proposes, therefore, 
to treat the subject in a somewhat cursory manner, 
yet as he hopes with sufficient fulness to impress 
upon each inventor the fact that although his claim 
is subjected to very close scrutiny before it is 
allowed, and his patent is granted, yet he has 
ample opportunity given him to demand his rights 
from the Patent Office once for all. Tf the inventor 
finds when he endeavours to enforce his mt 
and it is brought into court for interpretation, that 
his specification is not clear or his claims are not 
broad enough to include his actual invention, and 
that, therefore, he must fail in his suit, it is his 
own fault for not making full use of the means at 
his disposal for obtaining in the first place the valid 
patent to which he was entitled. 

The first condition upon which a patent is granted 
in the United States is that the applicant has made 
a new invention or discovery, and to ascertain 
whether this be so or not, the officials of the Patent 
Office known as examiners are required to make a 
thorough search of all the existing patents and 
printed publications available, before the new 
patent is allowed to issue. The purpose of a patent 
under this system may be said to be two-fold ; first 
to give to the inventor an exclusive right to his 
new thing for a ‘term of years, and second to teach 
the public what that new thing is, in order that 
during that term of years its use without the con- 
sent of the owner of the patent may be studiously 
avoided by the public, and alsoin order that at the 
end of the term of years, the public may be pos- 
sessed of all the information necessary to practise 
the invention. It is evident, therefore, that the 
description of the invention, which forms part of 
the patent, must be full, and that the claim or 
claims must be clear and distinct so as.to properly 
define the limits of the invention. There must be 
no ambiguity in the specification or the manner of 
practising the invention will not be properly taught, 
and there must be no ambiguity in the claim or the 
public may be imposed upon. 

The work of the patent solicitor (as the patent 
agent is called in the United States) is one in- 
volving no little responsibility. His work is not 
only to procure a patent but to procure a 
patent which shall fully and clearly describe 
the inventor’s new thing, and as the statute 
says, ‘‘ particularly point out and distinctly claim 
the part, improvement, or combination which he 
claims as his invention or discovery.” To the 
patent solicitor is ordinarily intrusted the prepara- 
tion of all papers connected with the application 
and the amending of them in such purticulars as 
may be necessary from time to time, and it is gene- 








rally left to his discretion to say whether after any 
adverse action on the part of the Patent Office an 
amendment is necessary, or whether the officials in 
charge of the case have erred in their action. The 
many responsibilities of the solicitor will be the 
better understood when we come to consider the 
steps necessary to apply for a patent and the course 
which the application takes in the Patent Office. 
For the present it is enough to say that as much 
care should be taken in selecting a competent person 
to take charge of procuring a patent in the United 
States as in selecting a proper person to assist and 
advise in the conduct of a delicate business negotia- 
tion or an important law suit. The solicitor must 
be a man of good judgment and unimpeachable in- 
tegrity. The best work must be had, and every 
man knows that good work cannot be had without 
paying for it. The inventor therefore must expect to 
pay a good price if he wants his work well done. 
He must scrutinise with great care the work of those 
who advertise, ‘‘No patent, no pay,” before 
intrusting himself to their charge, remembering 
the temptations to which such men are exposed ; 
that the pecuniary reward must always be their goal 
to be reached in the shortest possible time and with 
the least possible exertion to themselves. Such 
men often forget that they are charged with an 
important part in the creation of a property for 
their clients, and that to properly discharge their 
trust will require the identification of their inte- 
rests for the time being with the interests of their 
clients. No man who has any belief in the ulti- 
mate value of his invention should forget that a 
stroke of the pen may make or mar his future, and 
that it is false economy to employ a solicitor whose 
mair. recommendation is that his charges are low. 

It is a matter of professional etiquette in most 
parts of the United States for a counsellor at law 
not to advertise in newspapers and other periodicals 
but to be content to let his work speak for him ; to 
build upa reputation by the sweat of his brow 
rather than by such means as tradesmen use to sell 
their wares. As the responsibility of the task of 
procuring patents is becoming more and more 
acknowledged, and men are beginning to under- 
stand that, owing to the careful work of the courts, 
and the rapid increase in the number of patents, 
much skill and a thorough knowledge of the law is 
required to obtain for the inventor all the pro- 
tection to which he may be entitled, this calling is 
taking upon itself all those fine distinctions which 
belong to the profession with all the dignity per- 
taining thereto, and is losing the character of a trade 
to which many would still link it. In fact lawyers 
who are especially learned in patent law do not 
think it beneath them to do such work of this kind as 
their clients wish, and much of the best work before 
the United States Patent Office is done by such 
men, If inventors would bear in mind how im- 
portant it is to start right, and would act accord- 
ingly, there would be much less of that litigation 
which is daily proving a source of trouble and dis- 
appointment to them, and is, by its expense, 
crippling so many industries. 

The foundation of the Patent Law of the United 
States is that portion of the constitution which 
gives to Congress the power ‘‘to promote the pro- 
gress of sciences and useful arts, by securing for 
limited times to authors and inventors the ex- 
clusive right to their respective writings and dis- 








coveries.” In accordance with this power various 
Acts have been passed from time to time by the 
Conyress of the United States enabling meritorious 
inventors to protect their inventions for a stated 
time. 

The Act at present in force was passed as a 
portion of the Revised Statutes of 1873. Since the 
first Act passed in 1790 there have been constant 
changes in the statute law, generally for the better, 
so that the present Act may be said to be the out- 
growth of the experience of past years. The only 
portions of the Act with which we have to deal are 
Sections 4888 and 4893, which are as follows : 

Section 4888. ‘‘ Before any inventor or dis- 
coverer shall receive a patent for invention or dis- 
covery, he shall make application therefor in 
writing to the Commissioner of Patents, and shall 
filein the Patent Office a written description of the 
same, and of the manner and process of making, 
constructing, compounding, and using it, in such 
full, clear, concise, and exact terms as to enable any 
person skilled in the art or science to which it 
appertains, or with which it is most nearly con- 
nected, to make, construct, compound, and use the 
same ; and in case of a machine, he shall explain 
the principle thereof, and the best mode in which 
he has contemplated applying that principle, so as 
to distinguish it from other inventions; and he 
shall particularly point out and distinctly claim the 
part, improvement, or combination which he claims 
as his invention or discovery. The specification 
and claim shall be signed by the inventor and 
attested by two witnesses.” 

Section 4893. ‘‘On the filing of any such applica- 
tion and the payment of the fees required by law, 
the Commissioner of Patents shall cause an exami- 
nation to be made of the alleged new invention or 
discovery ; and if on such examination it shall 
appear that the claimant is justly entitled to a 
patent under the law, and that the same is sufli- 
ciently useful and important, the Commissioner 
shall issue a patent therefor.” 

The statutes further provide that ‘‘ the Com- 
missioner of Patents under the direction of the 
Secretary of the Interior, shall superintend or ; 
form all duties respecting the granting and issu 
of patents directed by law,” and he ‘‘may from 
time to time establish regulations, not inconsistent 
with law, for the conduct of proceedings in th 
Patent Office.” 

In accordance with this authority the Commi 
sioner of Patents has specified the forms in which 
applications for patents shall be presented f 
action. ‘‘A complete application comprises th: 
petition, specification, oath, and drawings, and the 
model of specimen when required, and first fe: 

15 dols.” 

The petition is addressed to the Commissioner of 
Patents, and prays for the granting of the paten 
When the matter is to be managed by a solicitor 
rather than by the inventor himself, the petition 
also contains a letter of attorney giving i 
solicitor full power to prosecute the applica: 
make alterations and amendments therein, to 
ceive the patent, and to transact all busines» ‘9 the 
Patent Office connected therewith, together with 
further power to associate with himself in th, 


management of the case any third person if he sees 
fit. By this letter of attorney the solicitor » yiy 
as full power to manage the business ay =~ i 
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ventor possessed, without any limitation whatso- 
ever. ‘I'o those persons whose experience has been 
confined to the working of the English Patent Act 
of 1852, the full force of this letter of attorney will 
not perhaps be apparent. It will be seen later, 
however, that the granting of a patent in the 
United States does not follow the application there- 
for as a matter of course, as was the case under 
that Act, but that the specification must often be 
constructed almost anew in view of the existence 
of things known to the Patent Office, but of which 
the inventor was in entire ignorance when his ap- 
plication was prepared, This reconstruction is part 
of the work of the solicitor, who has the power to 
act as he sees fit, and the inventor may be kept in 
entire ignorance of what the solicitor has done until 
the patent has been received, and the specification 
as originally filed is compared with the specification 
of the patent. A conscientious solicitor will keep 
his client informed of everything relating to the 
case which comes to his knowledge, but under the 
letter of attorney, above referred to, the solicitor 
can do what he pleases in the matter until his letter 
is revoked, and it is to be feared that some men 
exercise that power to the great detriment of their 
clients’ interests, for the sake of saving themselves 
some little trouble, for which, according to their 
mode of charging, they are to receive no extra pay. 

The specification above referred to is the written 
description required by Section 4888 of the Revised 
Statutes above quoted. Briefly speaking, it may be 
said to consist of two parts, the description at some 
length of the mode of practising the invention, and 
the claim or claims in which, in concise but clear 
language, the inventor points out distinctly ‘‘ the 
part, improvement, or combination which he claims 
as his invention or discovery.” 

The detailed description must explain the in- 
vention in conformity with the statute quoted, 
referring to the drawings, which are required if the 
matter be capable of illustration by that means, 
and should also indicate generally the object and 
nature of the invention. 

The oath taken by the inventor is to the effect 
that he believes that he is the original, first, and 
sole inventor of the improvement described and 
claimed in the specification, that it has not been in 
public use or on sale in the United States for more 
than two years prior to this application, and that 
he does not know and does not believe that the 
same was ever known or used prior to his invention 
thereof. The word ‘‘inventor’’ is used here in its 
strict sense. There has never been any such mean- 
ing attached to it as would justify the issuing of a 
patent to the first introducer of the patented article 
as is the case in Great Britain. 

The petition, the specification, and the oath must 
each be signed by the inventor, the drawings, how- 
ever, may be made under the supervision of the 
solicitor and signed by him in the name of the in- 
ventor. 

Of the papers above referred to, the petition 
and the oath are merely formal papers. The speci- 
fication and drawings require a high degree of 
skill in their preparation, and here is where the real 
work of the solicitor begins. The inventor comes 
to him with a new machine, perhaps of a kind 
entirely unknown to the solicitor, who must pre- 
pare such a description of it and such drawings as 
will enable all persons skilled in the art to ascer- 
tain what it is for, how to operate it, and how to 
duplicate it. The solicitor must also understand 
exactly what elements oi novelty the machine 
possesses, what new principle is embodied in it, so 
as to point out and distinctly claim this new em- 
bodiment as the inventor's property. This is no 
child’s play. It is work of an able-minded man. 
The solicitor, upon the facts laid before him by the 
inventor, must say, in the first instance, what the 
invention is, a question which at some later day 
may sorely puzzle more than one judge before 
whom the patent may be bronght in litigation. He 
must have the ability to comprehend the machine 
and the work which it is to perform, and more 
than that, to see what are its necessary parts 
and what are what may be called its incidental 
parts, in other words what are the parts which 
are characteristic of its new operation and what 
are merely the means for causing the operation 
of the characteristic parts, means not directly 
essential to the new result. This requires him 


to foresee in a measure the methods which a 
competitor may adopt to utilise the principle upon 
which the new machine works without apparently 
invadiigethe territory of the inventor. Such fore- 





sight enables the solicitor to describe the various 
disguises under which the characteristic parts may 
be found, and so enables the inventor, the com- 
petitor, and the court, should the patent ever be- 
come the subject of a suit, to understand more 
clearly exactly what the invention is. The solicitor 
must often supply the common sense which some- 
times seems to be lacking in the inventor, and the 
knowledge of the Patent Law which no inventor 
should be expected to have, the law not only as it 
relates to procuring the grant but also as it relates 
to the interpretation of the grant and the protec- 
tion of the property acquired thereby from the en- 
croachments of infringers. 

The application is forwarded to the Patent Office 
at Washington, where it is given a number in the 
order of its arrival, and a detailed receipt is given 
for it. This number is toinsure its being examined 
in its proper order, and has no relation to the 
number of the patent which may be granted in 
accordance with it. Notwithstanding the claims of 
some solicitors, applications are taken up for exami- 
nation in the order of their receipt, except in one 
specified instance of rare occurance, and the state- 
ments of any solicitor that he has especial facilities 
for hastening the examination of any pplication 
upon its first receipt is contrary to the facts, as any 
inventor relying upon such statement will find out 
to his cost. 

In order to facilitate the examination of all appli- 
cations required by Section 4893 of the Revised 
Statutes, a classification of inventions has been 
adopted by the Patent Office. There are 170 
classes, and each class is more or less subdivided so 
that there are in all some 3000 or more sub-classes. 
To each of twenty-eight examiners is assigned a 
certain number of these classes and sub-classes. 
Under each examiner is a number of assistants, so 
that in all there is a force of about 150 men em- 
ployed upon the work of examining applications 
for letters patent. During the year 1884 about 
36,000 applications were filed and about 22,000 
patents issued. 

An application upon its receipt is sent to the 
examiner who has charge of the sub-class to which 
the invention belongs, and in its turn is examined 
first to see if the papers are in proper form. If not 
the defect must be remedied before the merits of 
the case will be considered. If it be discovered 
that more than one distinct invention is described 
in the application, the inventor must choose one 
to be considered as the subject of his application 
and eliminate the other, making it the subject of a 
new application if he wishes. The statute does not 
recognise the issuing of one patent covering two 
inventions, although a patent may contain any 
number of claims which refer to the same inven- 
tion, some of the claims perhaps to one combination 
of necessary parts and some to another. 


(To be continued.) 
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England’s Supremacy ; its Sources, Economics, and Dangers. 
By J. S. Jgans. London: Longmans, Green, and Co. 
In the book which he has just written Mr. Jeans 
has set himself a wide problem to solve: Is Eng, 
land’s sun setting and her glory on the wane? A 
question often asked in these days of philosophic 
scepticism, and too readily answered in the aftirma- 
tive by the ever-increasing devotees of the dismal 
doctrine of pessimism. Mr. Jeans, however, is of a 
more sturdy complexion and his book will be wel- 
come as sunshine in winter to those Englishmen 
who are so unfashionable as to cherish the ancient 

virtue of patriotism. 

The author is well known in scientific and indus- 
trial circles as the able secretary of the Iron and 
Steel Institute, and also as an enthusiastic member 
of the Statistical Society. In the former capacity 
he has his finger on the pulse of the great branch of 
manufacture, which is most essentially the charac- 
teristic of our commercial supremacy, whilst his 
researches as a statist give him those broad yet 
exact views necessary for adequate treatment of 
so wide a subject. In addition to this he has 
natural gifts as an author which enable him to 
maintain the thread of interest to the end of his 
work in spite of the formidable array of tables and 
figures with which its pages bristle. 

After a preliminary chapter on ‘‘ General Con- 
siderations,” in which the most striking fact is the 
vast increase within the present century of the 








the population is considered. No other country 
has anything like the same proportion of its people 
occupied in manufactures as the United Kingdom. 
In England we learn there are 24.5 per cent., in 
Scotland 24.4 per cent., and in Ireland 13.3 per 
cent. of the total inhabitants engaged in manufac- 
turing pursuits, or a mean result of about 23 per 
cent. On the other hand the agricultural com- 
munity has dwindled comparatively to such an 
extent that, including Ireland, we have only a 
proportion of 7.5 per cent occupied by agriculture, 
In this respect Great Britain is unique ; indeed all 
other countries, with the single exception of Bel- 
gium, have a preponderance of agriculturists over 
manufacturers. This is shown in the following 
Table given in the work : 


Agri- Manu- 
Country. culture, factures, &c. 

England and Wales 5.3 24.5 
Scotland ... ts 7.0 24.4 
Treland ... Sec 19.0 13.3 
United Kingdom 7.5 23.0 
United States 15.3 7.6 
Prussia 17.0 13.0 
France 18.0 12.0 
Austria 28.0 10.0 
Belgium ... 14.6 17.2 
India 28.0 14.6 


From these figures Mr. Jeans draws the most 
comforting assurances. ‘‘Ina general way,” he says, 
‘it may safely be predicted that the nation which has 
the most varied industry is likely, all other things 
being equal, to be the most prosperous, powerful, 
and contented. Agriculture, though the first and 
most essential of all callings, is still far from yield- 
ing the best results from a commercial and industrial 
point of view.” 

Another sign of England’s increasing prosperity 
is found in ‘‘ the considerable increase in the unpro- 
ductive section of the community.” This to most 
people will appear at first sight a paradox, the 
‘unproductive section” in the minds of many being 
associated with paupers and criminals, supplemented 
by the few wealthy individuals known as ‘‘the 
leisure classes.” The somewhat startling return in 
1881 of 57 percent. of the population of Great 
Britain as ‘‘ unproductive” is, however, mainly 
attributable to the ‘‘decreased employment of 
female labour, which may be hailed as a sign of 
growing prosperity.” In other words, English- 
men in the present day are better enabled to sup- 
port their wives, sisters, and daughters in idleness, 
or, as in the far greater majority of cases, to reserve 
their labours for ministering to home comforts. 

In spite of the relative unimportance of the agricul- 
tural industry of England, compared to that of 
other countries, it yet with us affords employment 
to more people than any other six industries in 
the country. This, as Mr. Jeans point out, is a sufli- 
cient reason why agriculture should command a 
prominent place in a survey of the cohditions of 
our national prosperity ; but it is more than ordi- 
narily important that it should engage our atten- 
tion at a period when both its present condition 
and its probable future are exciting the gravest 
apprehensions. A good many pages are accord- 
ingly given to the status of the agriculturist, who, 
says Mr. Jeans, is surrounded by perils and difficul- 
ties as great as ‘‘ those which Hudibras has assigned 
to ‘the man who meddles with hot iron,’ ”’ a com- 
parison that one Samuel Butler might have used 
had his mind, like Mr. Jeans’, been occupied with 
the forge and furnace rather than the camp and 
court. 

The question of peasant proprietorships is dis- 
cussed in one chapter. The awful examples 
brought from all parts of the world, India, France, 
Italy, China, and Japan, are enough to make the 
most advanced theorists pause before advocating a 
system that would appear so completely at variance 
with the practical teachings of modern industrial 
experience. Mr. Jeans is evidently disposed to the 
practical views of Professor Fawcett rather than 
the more visionary teachings of Sismondi and Mill. 
He, however, states both sides of the question with 
fairness, and leaves his readers to draw what con- 
clusions they choose. As opposed to the theory of 
small holdings—the ‘three acres and a cow” 
doctrine—he states that, ‘‘ with Mr. Frederic Harri- 
son’s view that to occupying ownership, without 
legal limitation on the extent of the holding, we 
must ultimately come, many of us will unhesitatingly 
ree.” One thing, however, appears certain from 
the facts quoted, and indeed it is to a yreat extent 
the moral to be drawn throughout, that in agricul- 
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use of machinery is admissible, minute subdivision 
of propietorship is fatal to economical production. 

In discussing England’s economic system, Mr. 
Jeans declares wholly for freetrade, and uses the well- 
known arguments and illustrations that have so often 
been brought forward in its support. In treating of 
the question of transport of grain from the western 
fields of the United States to this country, while 
pointing out the wonderful cheapness of carriage, 
no mention is, however, made of the war of freights 
that has been going on for so long in America, and 
which has done much to account for the success with 
which American grain competes with home produce 
in our own markets. 

The subject of mechanical appliances and pro- 
cesses in this connection radii iy resolves into a 
history of ‘‘labour-saving appliances ;”..a term one 
often hears in the present day, but which has so 
wide an application that, rightly considered, it may 
be taken to include nearly all machinery. Some 
interesting particulars are given as tothe cheapen- 
ing of production by the substitution of machinery 
for hand labour. For instance, about the beginning 
of the present century a skilled hand weaver would 
produce two 24-yard pieces of nine-eighths shirting 
a week. In 1826 a lad with four power looms could 
produce 12 similar pieces in a week, and in 1845 a 
man and a girl would weaye 22 similar pieces. 
Such instances as these are well known, and part of 
the regular stock-in-trade of writers on questions 
of industrial progress, but inthe next illustration 
Mr. Jeans draws from a more novel source. In 
1805 the materials and labour for building a 74-gun 
ship of 1706 tons, cost on an average 36/. 11s. 3d. 
per ton, whilst in 1836 the cost was reduced about 
38 per cent., namely, to 261. 4s. 7d: per ton. 

The chapters on textile industries-are the most 
comprehensive in the book and full. of valuable 
figures collected from many sources. The cotton 
trade of Lancashire and Cheshire—the most wonder- 
ful chapter in the industrial history of all time— 
occupies attention first. It would be impossible 
to summarise the mass of information Mr. Jeans 
has collected for comparing our own share in the 
total production of the world with that of other 
countries,: Whereas Eugland at one time possessed 
almost a monopoly of cotton spinning, other 
countries show signs of pressing us closely in the 
race. Mr. Jeans shows the bearing of the rate of 
wages on the question, and their ranges and 
fluctuations during recent years in various countries. 
He is of opinion that we need look for keener com- 
petition from the New England mills with their 
more highly-paid operatives, than from the lower 
wage-paying establishments on the Continent. Our 
chief danger, however, is to be apprehended from 
the possible competition of India and China. It is 
said that the cost of producing No. 20 yarn in 
Bombay, including coal and wages, ranges from 2d. 
to 3d. per pound. In Manchester the cost of pro- 
duction is about the same, but in Manchester the 
mill has to pay, in the form of interest and other 
items, about 1}d. per pound for bringing the cotton 
from Bombay, and about 2d, per pound more to get 
the yarn back to Bombay, the manufacture in 
India thus meaning a saving of 3}d. per pound. 
India, however, as the author points out, suffers 
from a want of capital, and ‘‘ Englishmen are 
disinclined to embark their means in a country 
where the security of our tenure of power is every 
now and again shown to be precarious.” Possibly 
Mr. Jeans lays too much stress on the political or 
military aspect of the case. Although the confi- 
dence of British capitalists may have received some 
rude shocks within the last two or three years, our 
tenure of power is so firmly fixed in India, and is 
so essentially a part of our Imperial policy that we 
might well say of its loss, ‘‘ After that the Deluge.” 
There will, however, always be a greater inclina- 
tion for capitalists to invest their money at their 
own doors rather than to send it to a distance. 
For this reason, and it is a most important one, 
England, so long as she holds the bulk of the 
capital, will retain her advantage. 

In the case of the Eastern industry, there is the 
problem of the ‘‘ human factor” to be solved; one 
which statists are too apt to overlook, a fault which 
Mr. Jeans cannot be accused of however. Until the 
characteristic features of the native people of India 
are completely changed, a fact only possible as the 
gradual development of many generations, it will 
be vain to look to native sources for a vigorous and 
efficient conduct of large undertakings in which far- 
sightedness and broad general views are required. 
Possibly the idea of native administration of Indian 





cotton mills is seldom entertained, whilst there are 
so many able men to be got from England. But 
unfortunately, or perhaps one may say fortunately 
for British cotton spinning, the energetic hard- 
headed English manager is apt to be rapidly trans- 
formed by the irresistible influence of local sur- 
roundings into the by no means energetic Anglo- 
Indian. In no other country in the world does 
acclimitisation proceed so surely and rapidly. ‘The 
no less important question of how far the native 
Hindoo be fitted for the discipline and confinement 
of a cotton mill, and bear the test of higher employ- 
ment and better wages, may possibly have been 
answered to some extent by experience already 
gained, for there are, Mr. Jeans tells us, sixty-one 
mills now at work in the Bombay Presidency. On 
the whole, no doubt it is from the East that our 
cotton industry has most to fear; possibly only 
because the unknown always possesses the greatest 
terrors. 

The woollen industry, the silk, jute, hemp, and 
flax manufactures are also fully treated of ; indeed, 
the textile trades appear to have a special attrac- 
tion for Mr. Jeans, who, strange to say, gives very 
little attention to his own special province, iron 
and steel. After this a fresh section of the work, 
dealing with the cost of living in different countries, 
is entered upon. Here the United States takes an 
important position as it does in most of the remain- 
ing part of the book. Although in America the rate 
of wages hes increased considerably during late years 
—between the years 1878-81 about 6.9 per cent. as 
anaverage of fifteen leading industries—yet the price 
of the necessaries of life appears to have increased 
in a yet higher ratio, namely, 21.2 per cent., so 
that it would appear that during the period quoted 
the United States workman became worse off to the 
extent of 14.3 per cent. These figures, however, 
refer to the State of Massachusetts alone, but the 
author thinks they may be accepted as typical of 
the country at large. Taking an average over a 
more extended period of time, we find that between 
1860 and 1881 the average increase in wages in about 
a dozen leading industries in Massachusetts was 36 
percent. This would appear to show greater comfort 
and prosperity for the working man, but when we 
come to examine the debit side of the account and 
find an average increase of 80 per cent. in board 
and 81 per cent. in rent, we can appreciate the 
warmth with which a certain class of Americans will 
praise ‘‘ the times before the war.” Mr. Jeans gives 
us more comforting statistics in this respect with 
regard to our own country. Provisions with us 
appear to have been reducéd in price about 
28 per cent. on the whole during the twenty years 
between 1860 and 1880. This, however, is hardly 
the case according to the table quoted, but the 
author draws his moral from the decrease, so we 
can only suppose a clerical error has crept into 
the table; a case by-the-by not without pre- 
cedent in this book. The average decrease in the 
price of clothing during the same period was 12 per 
cent. On the other hand the rate of wages is com- 
puted to have increased 24.3 per cent. during the 
same time. The above figures are taken from Massa- 
chusetts and Manchester returns respectively, but, 
as the author points out, there is much in common 
between these parts of the respective countries, so 
that the comparison may be taken to be as accurate 
as such comparisons generally are. 

A chapter on taxation deals largely with the sub- 
ject of national debts of different countries, and 
the burdens laid upon the people by war and pre- 
parations for war. In 1848 the total amount of 
national debts for seventeen leading countries in the 
world amounted to 1525 millions sterling, more 
than half the amount representing the English 
share. In 1880 the same countries had a total of 
4657 millions sterling, of which sum the United 
— contributed only 16 per cent. to the 
total. 

In the chapter on ‘‘ Transportation Facilities,” 
Mr. Jeans gives us some of those numerical con- 
trasts and comparisons which the accomplished 
statist uses so effectively. In England we have 
19,000 miles of railway to an area of 121,000 square 
miles, or over a mile of railway to every six square 
miles of surface. In the United States, although 
the actual length of railways is greater, 
proportion to the area of country is far less, 
being one mile of railway to every 27 square 
miles of territory, the total length being 130,000 
miles. In France there are 17,000 miles of railway 
open, the ratio being 1 mile to every 12 miles of area. 
In Prussia the ratio is somewhat higher, the mile- 
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age of railway being 13,000 and the territory 134,000 
square miles. In all other countries, excepting 
only Belgium, the contrast is still greater in the 
same direction, but in the latter country there is 
one mile of railway to every four square miles of 
area. 

In dealing with the marine aspect of the transpor- 
tation question, Mr. Jeans has strong figures to quote 
in support of the title he has selected for his book. 
Great Britain, as every one knows, is far away the 
leading nation so far as ships are concerned. State 
support, Government bounties, protection, and 
cheap labour of foreign countries, all combined, 
have, up to the present, done nothing to shake our 
unrivalled shipbuilding trade, the noblest industry 
the world has ever seen. We have 3,331,000 tons 
of steam shipping, and the only country that at all 
approaches us is the United States, with 1,354,000 
tons.* The figures of the other countries are 
absolutely insignificant compared to these, France 
coming next with 311,000 tons. In short, the steam 
tonnage of Great Britain equals that of all the 
other countries in the world, and while the total 
earnings of the shipping trade of the world have been 
calculated at 133,000,000/. sterling, 73,000,000/. 
are credited to Great Britain. During the ten 
years between 1870 and 1880 we have increased 
the amount of steam shipping built for foreign 
customers from 51,000 tons to 107,000 tons per 
annum, and in the same decade have added nearly 
2,000,000 tons to our steam mercantile marine. 
Perhaps some shipowners and even a few ship- 
builders are not inclined just now to regard the 
latter fact as an element of present prosperity. 

In the chapter‘on England’s Colonial Empire, our 
author has still more majestic statistics with which 
to elevate the soul of the patriotic Briton. There 
has never been yet in the whole history of the 
universe such an empire as that of which England 
is the nucleus. To say that on British possessions 
the sun never sets conveys but an imperfect notion 
of our magnitude. We have close upon 9,000,000 
square miles of territory peopled by over 300,000,000 
souls, and it is worthy of note that the subjects of 
Queen Victoria have nearly doubled in number 
within the last quarter of a century. Here again 
possibly high numbers may not always be considered 
the criterion of success, especially in teeming India, 
where the greatest increase has taken place. 

Next after England, Portugal and Holland lag 
far behind as colonising countries, having 705,778 
square miles and 682,792 square miles respectively. 
France has a little over half the area of Portugal, 
whilst Spain and Denmark follow with still more 
modest figures. Perhaps the most eloquent page 
in this chapter is that on which Sir Rawson W. 
Rawson’s diagram is produced, which gives a graphic 
comparison of the colonisation of the globe. 

Under the heading of the ‘‘ Profits of Industry” 
and ‘‘ National Wealth,” Mr. Jeans has set forth a 
vast amount of interesting statistics, the most 
striking being those which show that the accumu- 
lated wealth of the United States now equals, if it 
does not exceed, that of the United Kingdom, and 
judging from the experience of the last few 
years, Mr. Jeans says, ‘‘ England will soon cease 
to be in the running with her precocious off- 
spring ;” for while our accumulated wealth has 
only doubled within the last forty years, that of 
our American kinsmen has increased ten-fold. We 
think, however, there is a little discount to be 
taken off these statements. “‘ Accumulated wealth ” 
is an elastic term, but Mr. Jeans gives it a definite 
value by enumerating the items of which it is com- 
posed as follows, viz., farms, business premises, 
railroads and equipments, telegraphs, shipping and 
canals, live stock and farmers’ capital, household 
goods, mines with half annual product, three- 
quarters of annual product of manufactures and 
agriculture, churches, schools and buildings, specie, 
miscellaneous items, including artisans’ tools, &c. 
The values corresponding to each of these items for 
both countries respectively are given, and the totals 
taken to represent the accumulated wealth. No 
account, however, is taken of the countless millions 
Englishmen have invested abroad. If any one wishes 
to form an idea of how we should compare with 
America in this respect, they would do well to place 





* In making a comparison between English and 
American shipping industries, however, it should be 
remembered that only about a ninth part of the total 
steam tonnage of the latter country is employed in 
foreign trade. The remainder is engaged in home trade, 
a branch in which English vessels are prohibited from 
competing. 
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side by side London and New York Stock Exchange Saamn Oe 


lists. In the latter would be found little beyond 
home securities, while the English list is swollen by 
foreign stocks and shares of all kinds. We have 
money invested in the public debts of France, Italy, 
Russia, Spain, Portugal, Norway, Sweden, Turkey, 
Egypt, China, and Japan. All the colonial debts 
are to a great extent held in England, while the 
Indian debt of many millions, is almost exclusively 
placed in Great Britain. Even the United States 
debt itself has been in English hands to a pretty 
considerable extent. American railway shares also 
are largely in the hands of British capitalists, whilst 
the amount of the ‘‘accumulated wealth” of the 
United Kingdom, represented by foreign water 
companies, gas companies, railway companies and 
industrial undertakings of all kinds, may be set 
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down at many millions.* SN ‘ _ & 
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crime.” Of the monarchs who occasionally ruled the BKC 
country until the arrival of the English, 60 were wee & eee % 





Mr. Jeans quotes, ‘‘could enjoy his life, wife, lands, 
or goods in safety, if a mightier than he had an 
appetite for them, and the weak had no remedy 
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against the strong.” 


volume, one cannot help thinking what a pity it is 
we cannot tow the Sister Isle bodily across the 
Atlantic, and so settle the whole precious business 
at once and for ever; unless, indeed, the Americans 
might consider this a sufficient aggravation to pro- 
voke hostilities, for in no other country in the world 
is there so keen an appreciation of the unpleasant 
side of the Hibernian character as in the United 
States. 

Although we have extended this notice to an | 
unusual length, yet we have hardly touched on a 
tithe of the interesting matter in Mr. Jeans’s book. 
There are one or two trifling errors that have crept 
in in compilation, but these doubtless will be cor- 
rected in future, for the work can hardly fail to go 
through many editions. On the whole Mr. Jeans | 
has produced a most instructive work, valuable alike 
to statesmen, journalists, or men of business. 
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LIEDE’S STEAM GOVERNOR. 

THIS governor, invented by Mr. Von Liede and 
manufactured by Messrs. Schiffer and Budenburg, of 
Buckau-Magdeburg, is of a somewhat novel type as 
applied to stationary engines, inasmuch as the ro- 
tating masses act upon the valve of a little auxiliary 


| steam cylinder, admitting the steam above or below 


the piston, which is directly coupled to a gear for 
actuating the expansion slide of the steam engine, 
intended to be controlled by the governor. The gover- 
nor is ordinarily constructed to govern engines fitted 


‘with either the Meyer or Rider expansion slide, or 


with the link motion. Being entirely independent, 
and of such a design that it can be fixed in any con- 
venient position, it appears particularly adapted 
to be fitted to existing engines, requiring a regular 
speed at varying loads and pressures. The gover- 
nor itself runs at a high speed, about 200 revolu- 
tions per minute, and can be driven in any convenient 
way. On reference to our illustration, opposite, it will be 
seen that itis a four-pendulum governor, the balls being 
each attached to a weight which is pivotted in a cas- 
ing cast in one with thesliding sleeve A. The weights 
form segments pivotted at the centre. These seg- 





| ments are attached to the lower end of, and em- 
| braced by metal bands fixed to a ring seated upon 
the reduced upper end of the governor spindle. 
It will thus be understood that as the governor balls 
fly outwards, the sleeve A rises on the shaft. A 
collar B, pivotted at bb in the double lever D, which 
latter is centred to the governor framing at C, has 
a little pin ¢ attached to it which, as the collar 
rises and falls, moves in the slot provided in one 
arm of the lever D (Fig. 6). This pin C is con- 
nected by a short adjustable link «, the free 
end of which stands just central with the pivot c, to the 
oscillating lever e pivotted to the frame at /, and 
acting with its lower end upon the bell-crank lever g 
(Fig. 10). A slight movement of this bell-crank will 
— one of the balanced piston valves / A’, and thus 
admit steam through passages / k above or below the 
piston / (see Figs. 8 and 9). Steam is admitted to the 
valves hand h' by the steam pipe i, while the exhaust 
escapes by pipe ~. By means of the piston-rod and 
connecting-rod m the piston / is coupled to the short 
end of the lever D, the other end of which operates 
the expansion valve of the engine to be governed. 
The arrangement, as so far explained, would throw 
the lever D either into its highest or lowest position, 
where it would remain until the governor again 
reversed the position, when it would be reversed, or in 
other words, the expansion slide would alternately be 
full open or shut off steam altogether, which is not at 
all what is required from a governor. It will, how- 
ever, be seen that by virtue of the arrangement of the 
levers operating the steam valves of the auxiliary cy- 
linder in relation tothe main lever D, the steam valves 
h hi are closed again directly the large lever has moved 
as far as the governor sleeve, and this lever, therefore, 
follows exactly the movements of the sleeve A. 

The little collar and bell-crank B being pivotted in 
the double lever D, and the centre of the connection be- 
tween link d and lever e being in the same line as the 
centre of pin c, it follows that as soon as the valves 
h i} are operated by the rising of the sleeve A, the 
joint of the lever e and link d moves towards the right, 
and the rod connecting the two little valves A h!, is 
pushed downwards. The lower port is consequently 
opened, and the piston rises, carrying before it the 
left-hand end of the lever D. Assuming now that 
meanwhile the governor sleeve A has not moved, the 
bell-crank B is relatively returned to its original posi- 
tion, closing the steam inlet to the auxiliary cylinder. 
The whole action is almost instantaneous, and the 
lever D is kept in a continuous slight vibration follow- 
ing up the smallest irregularities in engine speed and 
correcting them. 

The governor is at present made in three sizes, one 
for Rider gear, in which the auxiliary cylinder is 14 in. 
in diameter, one for Meyer gear, with a cylinder 











2,*, in. in diameter, and one for link motion gear, with 
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a cylinder 2,% in. in diameter. For a steam pres- 
sure of 701b., these dimensions represent an actual pull 
of 1321b., 2531b., and 3521b. In all these governors 
the amount of oscillation of the lever D is 23 deg., and 
the length can, of course, be proportioned to suit any 
special case. The great advantage claimed by the 
makers for this governor is, that all the work is done 
by the steam itself, while the governor has only the 
slightest amount of labour to perform. There is no 
stuffing-box friction to overcome, and the moving 
parts of the apparatus are not liable to suffer much 
through wear and tear. 








RECORDON’S ELECTRO-MAGNETS. 

A new form of electro-magnet has been designed by 
M. Recordon, and has been made to serve as the basis 
of several kinds of electric apparatus, including in- 
duction coils, electric bells, and motors, The magnet 
bears a general resemblance to that invented by M. 
Nickles in 1852, but is distinct from that in many re- 
spects, as will be seen by reference to Figs. 1 to 4 
(page 5). It is formed ofan iron tube T, with 
flanges of the same material, and on each flange there 
is made a flat m, which represents the pole. To one 
flange there is joined a piece of iron K, with an ex- 
tension which serves to carry forward the lines that 
force, and so produce an approximately uniform mag- 
netic field for a short distance beyond the pole m. ‘To 
the other flange there is attached an iron hinge G, to 
which the armature A is pivotted, and thus the mag- 
netic circuit is rendered continous. The attractive 
force upon the armature continues almost constant 
from the position shown in Fig. 1, until the armature 
touches the pole m, the length of this distance or 
stroke depuis on the thickness of the armature. 
In large magnets it may be 5 centimetres (2 in.), and 
as there is a very considerable attraction beyond this 
limit, it will be seen that a long stroke may be ob- 
tained. As an example of the strength of these mag- 
nets, we may give the dimensions of one which will 
sustain a pull of 110 1b, on the magnet when excited 
by the current from these Leclanché elements. 
Length, 6} in. ; diameter .of flanges, 2.4 in. ; bore 
of tube, 1.3 in. ; wire, No. 16. 

Fig. 5 shows an induction bobbin based on this prin- 
ciple. It is entirely of iron, and is fixed on a wooden 
baseplate. The ends of the primary coil are connected 
to the terminal ) and the column D. The secondary 
wire is connected to two other terminals, which are 
hidden in the engraving by the bobbin. In order that 
the current may not strike through the insulator to 
the flanges when the tension is very great, two thin 
discs of wood are placed on the inner sides of the 
flanges, and the wire is wound between them. The 
make-and-break is produced by the armature A, which 
vibrates opposite the flanges of the bobbin in the well- 
known way. The rate of its oscillation is controlled 
by the weight P. The instrument shown in the figure 
has the following dimensions: Diameter, 3.27 in. ; 
thickness of flanges, .2 in. ; exterior diameter of cone, 
1.6 in, ; interior diameter, 1.4 in, ; distance between 
flanges, 1.7 in. ; the primary wire weighs 216 grammes, 
and is one millimetre (.04 in.) in diameter. The 
recording wire weighs 145 grammes, and is V5 of a 
millimetre (No. 32) in diameter; it is laid in 3] layers. 
It is said that this bobbin produces results which are 
exceedingly striking in relation to its size. 

An electric bell constructed on this system is shown 
in Figs. 6 and 7, where it will be seen that great sim- 
plicity is secured, together with a very rigid con- 
struction. 

A rotary motor suitable for light work is illustrated 
in Fig. 9. The armature is coupled by a connecting- 
rod toacrank upon a shaft which carries a flywheel 
and a commutator. The commutator is so arranged 
that the magnet is excited when the crank arrives at 
the top of its stroke, and the circuit is broken at the 
other extremity of the travel. 

All these arrangements are characterised by their 
simplicity, by their great power in relation to their 
size, and by the good efliciency they exhibit. Many 
other forms of motors have been devised, some with 
two and some with four magnets, and for light work, 
such as driving sewing machines or small ventilating 
fans, they will be found very useful. The English 
agents of M. Recordon are Messrs. Schlaefli and Co., 
35, Queen Victoria-street, London. 





COMPOUND LOCOMOTIVES. 
To THE Epitor oF ENGINEERING. 

Sir, —TI had not intended to carry my share in this dis- 
cussion into another volume, but as there is still something 
to be said about the North-Western engines, and as 
‘*M. P.” must have a rejoinder, I find myself once more 
compelled to ask your indulgence. I am very much 
obliged to ‘* X.” for his extract from the Crewe sheet and 
the facts he gives us; surely these will have some influ- 
ence upon “‘ Inquirer,” who throughout has shown a great 
unwillingness to believe anything at all unfavourable to 
Mr. Webb's engines, except indeed in such details as they 
differ from his own ideal multiple engine. ‘‘ Inquirer” 
objects to coupling-rods on various grounds, and that they 
are an encumbrance nobody will deny, but as to the latest 





objection he has brought forward, on one point of which 
he asks my opinion, I can hardly go into details regarding 
a set of phenomena of whose very existence I am somewhat 
sceptical. The matter appears to me to be just this; the 
coupling-rod sets up a certain amount of resistance, due to 
a variety of causes; a single and a coupled engine with 
the same size of cylinders and wheel are compared. The 
coupled engine has to overcome the resistances set up by 
the red in addition to all those overcome by the single, 
and as the tractive force per pound of mean pressure is 
the same in both cases, the mean pressure in the coupled 
engine must be higher than in the single, more steam is 
used, the back pressure is higher, and the engine is not so 
free, but when the tractive force of the coupled engine is 
sufficiently large to gain a margin for the extra re- 
sistances of the coupling-rod, the extra freedom of the 
single engine is not so apparent. A Brighton single 
of the ‘‘Grosvenor” class might pull a Midland- 
Leeds express between St. Pancras and Nottingham, 
and compare very favourably with a Midland coupled 
engine with 6 ft. 8 in. wheels, and cylinders 17 in. by 
24 in., the same as the ‘‘ Grosvenor,” but when the same 
train is drawn by a 6 ft. 9in. coupled with cylinders 
18 in. by 26 in., the coupled engine comes out better. Is 
there any record of a coupling-rod actually acting as a bar 
to the speed of a fairly designed engine? Ido not think 
so. The experiments of Messrs. Abbey and Baldwin on 
the Bound Brook line showed that a coupled engine could 
be run at 80 miles an hour with wheels only 5 ft. 8 in. in 
diameter, the throw of the cranks being 12 in., and en- 
gines of the usual type in vogue in America for express 
running have coupling-rods 9 ft. or more long. Mr. 
Drummond built engines for the North British line with 
9 ft. rods, and Mr, Worsdell for the Great Eastern with 
8 ft. 9in. ones, and in neither case have they proved a 
source of trouble, When possible by all means use a 
single engine, but when the required adhesion becomes 
larger than can be judiciously obtained with one wheel, I 
do not see that there has been any reason put forward why 
the small and well-known troubles of an inexpensive 
coupling-rod should give place to the unknown complica- 
tions of a costly separate engine ; where the trouble comes 
in is, where a man deliberately builds coupled engines to 
do work for which single ones are obviously the most 
suitable. Mr. Webb objected to follow the example of 
Mr. Stirling and put 15 tons on a single wheel, so he built 
the “ Precedent” class, and he objected to follow the 
example of Mr. Johnson and give a sufficiently large 
cylinder volume to obtain a reasonable tractive power for 
the coupled engine, so he burnt 25 per cent. more 
coal per mile than was necessary for eight or ten 
years, and then built engines with 15 tons on two 
pairs of wheels instead of one, and a tractive force 
enormously in excess of the largest Midland engine, 
and still attained neither the speed nor the economy of 
the other two great lines, But these facts are not an 
argument against compounding; Mr. i oa quoted the 
success obtained by the great firms who build portable 
and kindred engines as a proof, and as engines of this 
type had never come in my way, of course I could say 
nothing about them; however, I find that your con- 
temporary, Z'he Engineer, in its issue of September 4 last, 
gives results of a trial of straw-burning portable engines, 
one compound, cylinders 7 in. and 10.5 in. and 10 in. 
stroke ; the other a single engine, 10 in. cylinder, 12 in. 
stroke, boiler pressure 100 1b. The comparison is a very 
fair one ; the simple engine had the advantage of a longer 
stroke, enabling it to develop the power required with 
many fewer revolutions than its rival, but it required 
about 50 per cent. more water per brake horse-power than 
the compound, showing the manifest advantage of the 
latter system. Similarly, if we apply the system to a 
locomotive, and the work which is now done by a simple 
— can be done by a compound one of equivalent 
cylinder volume, with very much less steam, it is quite 
clear that, by keeping the same boiler as before, we have 
a much more powerful locomotive; or to do the same 
work as before, under the new system, smaller cylinders 
and a smaller boiler would suffice. For example, a 
** Precedent ” does certain work with a given consumption 
of steam; she is compounded on the Mallet system, 
having a low-pressure cylinder 24 in. in diameter, and a 
high-pressure one, say, 18 in. or thereabouts; her new 
boiler is built to the scantlings of the ‘‘ Dreadnought ” for 
175 lb. pressure, and, as a result, she does, say 15 per 
cent, more work with the same consumption of steam. 
** Inquirer's” view, that the mean strains on the bearings 
are just the same as before, may be correct ok. 
but he evidently forgets that the work done is very much 
greater. If the advantage derived from compounding 
were to be applied to reducing the size of the engine, that 
is, giving her, say, the equivalent of 16 in. instead of 17 in. 
cylinders, and 15 instead of 17 square feet of firegrate, 
and retaining the same amount of bearing surfaces, when 
doing the same work as the simple engine, the strains on 
the bearings would be very much less, a fact which the 
experience gained with marine engines fully bears out, 
and which I have gone into with examples in a previous 
letter, and will therefore not trouble you again. 

In my last I expressed an opinion that at high grades of 
expansion the resistances to be overcome by a locomotive 
were largely due to the friction of the engine itself, as the 
result of the high initial loads on the pistons. I now pro- 
pose to quote a passage from a paper read by that great 
authority, the late Dr. Froude, before the Institution of 
Naval Architects, in 1876, on the subject of the initial 
friction of a marine engine, as, in my opinion, it contains 
much of interest to locomotive engineers. Dr. Froude 
had explained how he had constructed a curve of indicated 
thrust, showing the thrust on the ship at different speeds, 
illustrated by a reference to the Merkara, a new ship 
built by the Messrs, Denny, of Dumbarton, on good lines, 
and fitted with a powerful pair of compound engines. In 
constructing these curves it was found that the curve at 





the lowest end refused to pass through the thrust zero 
but tended toa point representing a considerable amount 
of thrust, and Dr. Froude concluded that this apparent 
thrust at the zero of speed, when there could be 
no real thrust, is the equivalent of initial friction, 
and he estimates it at from one-sixth to one-eighth 
of the gross load on the engine when working at its 
maximum speed and power. He says: ‘‘I must admit 
that the proportion appears to me to be unexpectedly 
large, but the process by which it is determined is, I think, 
so certain and definite, that I cannot doubt the general 
soundness of the conclusion deduced by it ; and that con- 
clusion seems to me to be one of very high importance 
and significance, namely, that a screw engine when work- 
ing, even at its mcst moderate and economical speed, 
must be understood to be throwing away in the one 
element of this friction alone, not indeed one-seventh of 
its maximum power, for the engine may be now working 
at reduced speed, but a power > to one-seventh of its 
maximum load. Thus, in the case of the Merkara, when the 
ship is steaming at 5 knots in a smooth sea, one-half of her 
whole expenditure of power is due to this cause.” In 
other words, the bigger you make your cylinders to do 
certain work, under the impression that by so doing 
you can maintain a less mean pressure, and therefore 
obtain an extended rate of expansion, the larger is the 
proportion of the total work done, absorbed in the friction 
of the engines. Will ‘‘M.P.” please to make a note of 
this. Now, when the steamer was running at the very 
slow speed, the boiler pressure was no doubt very con- 
siderably reduced, and the throttle valve only partially 
open; for this reason, that any one familar with the hand- 
ling of marine engines will readily recognise, that 
in attempting to maintain a very slow speed by linking 
up, the movement of the engine becomes so very irregular 
that it is impossible to keep it going continuously, and 
we all know that even with very good engines going at 
full speed the motion is not perfectly regular, as shown by 
the heat of the propeller. Not so the locomotive; let her 
be going slow or fast, in full gear or linked up, regulator 
half open or full open, the wheels turn round with a steady 
regular motion as the result of their adhesion to the rails, 
and the momentum of the whole train, the engine itself 
being considered as a vehicle; but those variations of strain, 
pa produce the irregularity of motion of the marine 
engine, are communicated to the axle-boxes and framing 
of the locomotive engine, and seriously increase the power 
required to move it at a high speed, If the waste of 
power in friction of the marine engine running sr 
under a moderate pressure of steam and partly throttled, 
was half the whole power indicated, how much must it be 
in a locomotive running at a great piston speed under a 
high pressure of steam linked well up and the regulator 
full open? Thus we see how it is that we so soon arrive at 
the economical limit of tractive force in an ordinary loco- 
motive; 17in. cylinders may give a tractive force so small 
as to require a high mean pressure; 18 in. cylinders, 
with the same weight of steam, may develop more 
power, but a larger proportion of it is wasted in fric- 
tion ; 19 in. cylinders waste so much power in friction 
that the balance is not enough to do the work performed 
by the 18 in. ones, and so we are stopped. Another con- 
sideration ; the marine engine in question was a compound 
one, and we have had very ample proof of the superiority 
of the compound over the simple engine at sea, and we 
have seen in the case of the portable engines I have 
que’, and which more nearly resembles a locomotive, 
that the compound one, even with the balance of advan- 
tages against it, developed the required power with two- 
thirds the consumption of water of the simple one ; much 
more then should a compound locomotive waste less power 
over its own friction and resistances than a simple one. 
When the expenditure in friction in the marine engine 
bore the largest proportion to the total work done, was 
when the mean pressure in the cylinders was as small as 
would possibly keep the engines going, and it is when a 
locomotive engine is a at a sufficient speed that her 
mean pressure is lowest. The cases may not be strictly 
analogous, I admit that, but they are approximately so, 
to my mind quite near enough to justify the unhesitating 
application of the aioe on the plain common-sense 
system of M. Mallet or Mr. Worsdell to express !ocomo- 
tives. In Mr. Webb’s engine on the Ashby line ; by com- 
pounding, the tractive force was reduced one-half, and yet 
the internal resistances were so minimised that she drew 
her train just as easily afterwards as before ; what more 
convincing proof could be furnished? Now turning to 
Mr. Webb’s engines of the “‘ Experiment” and ‘‘ Dread- 
nought” classes, we find no such satisfactory results. 
Why? The arrangement, on the face of it, presents several 
manifest advantages, and the details are worked out with 
great mechanical skill and ingenuity, but they certainly 
do not fulfil the expectations which were indulged 
in by their designer, and it is a curious thing that 
during the four months in which this discussion has 
been going on, not a word has nm said as to the 
real reason, though it is as palpable as it can very 
well be. In my first letter, which appeared on September 
11, I said that as Mr. Webb had increased the power of 
the ‘‘ Compound” over the ‘‘ Experiment” by giving her a 
somewhat larger high-pressure cylinder, he ought to have 
further increased their power by a still further enlarge- 
ment of that cylinder in preference to building the 
‘* Dreadnought,” and I gave three reasons why such a 
modification would be beneficial, all of which would have 
been perfectly sound if the theory on which the engine 
was based—namely, that both sets of drivers would help 
to draw the train-—had been correct. But this theory was 
not correct, and to do what I proposed would only have 
made matters ten times worse than they were, and I 
admit that I was fully persuaded of this at the time I 
made the suggestion, and made it with malice prepense, 
my idea being that the surest way to provoke discussion 
from men who knew the facts was to propound something 
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that was true in theory and false in practice. To my in- 
tense astonishment no notice was taken, although several 
correspondents quite agreed that the cylinder ratios 
chosen might have something to do with the disappointin 
results. When Mr. Alexander Remeolchs fretted an 
fumed for half a column and then said how he would look 
out for my engine when it appeared, I was immensely 
tickled, and determined to give him another chance, so I 
again, on December 4, made further suggestions which 
theoretically are as correct as the first ones, and practi- 
cally just as fallacious, 

Look at the facts ; one of the smaller engines, say the 
“Compound,” is hooked on to a train of twelve or thir- 
teen coaches for a long fast run, and she burns a great 
deal of coal, and most prubably loses time; she has a 
higher boiler pressure than the ‘‘ Precedent,” all the ad- 
vantages of the compound system, and no coupling-rods, 
yet a “‘ Precedent” pulls the same train with greater ease 
and greater economy. Now put the ‘‘ Compound” on to 
a train of half the weight, she runs with great smoothness 
at a high speed, and burns a great deal less coal, in short 
performs as well, perhaps better, than the ‘‘ Precedent.” 
What has happened to cause this change? Simply that to 
do the lighter work, less steam was required and the cut- 
off became a little earlier in the high-pressure cylinder, 
with this result, that although the total work done was 
much less, by shortening the cut-off in the high-pressure 
cylinder, the proportion of work done by that cylinder is 
much more, perhaps the mean pressure is as high, or 
nearly so, as at the later cut-off. It is quite clear that if 
the two engines are not doing the same amount of work 
the speed of the train will be that due to the one which 
is doing the most, the wheel of the other engine running 
faster than the steam in its cylinder would drive it. 
Under these conditions the tractive force is just that due to 
the high-pressure cylinder, and it is a somewhat significant 
fact as bearing upon the effect of high initial loads on the 
efficiency of the engine, that once speed had been attained, 
the ‘“‘ Experiment” with 114 in. cylinders and a tractive 
force of 40 pulled the Irish mail at 45 miles an hour 
on a consumption of 26 lb. per mile. 

To resume, the earlier the cut-off in the high-pressure 
cylinder (the low-pressure being in full gear), the larger 
the proportion of work done in it, and with light loads 
the ‘‘Compound” with an early cut-off does very well, 
but as the loads increase the cut-off becomes later, and 
although the total work done in both cylinders is 
more, the largest share in the increase is in the low-pres- 
sure one which is doing nothing to help the train along, 
and we can easily see that a point is soon reached when an 
increase of cut-off does not produce any increase of mean 
pressure in the high-pressure cylinders, and at the same 
time the work done on the low-pressure piston is not suffi- 
cient to make it run at the speed at which it is then 
running under the influence of the work done in the high- 
pressure cylinder, but as the maximum turning effort on 
the low-pressure axle is, at late points of cut-off, consider- 
ably greater than that of the two high-pressure ones to- 
gether, there is a point in the stroke, which may be any- 
where, at which the action of the low-pressure engine 
makes a spasmodic pull which is just about as bene- 
ficial as a badly balanced wheel. The ‘‘ Experiment” 
did certain work during her year of trial, it may not have 
been very exacting, but ske managed it ; one thing was 
clear, viz., that as the starting of a train depended on the 
high-pressure cylinders, 114 in. would not do, so the new 
engines were given 13 in., but this little alteration made 
the whole difference between their performances and hers. 
In the ‘‘ Experiment” the cylinder ratio was 1 : 2.56, and 
with the low-pressure cut-off at 70 per cent., the drop in 
the receiver pipe was enormous, increasing the share of 
work done in the high-pressure cylinder, and decreasing 
that done in the low, and allowing a very late cut-off in 
the high-pressure cylinder without a material amount of 
work Seing done by the low-pressure engine. Now when 
the ‘*Compound” was built with 13 in. high-pressure 
cylinders, she certainly had an increased power of 
making a start, but when fairly on the road _ the 
disadvantages of the larger cylinders became obvious, 
for the cylinder ratio being now 1:2 with the same 
point of cut-off as in the ‘* Experiment,” the re- 
ceiver pressure was higher, and consequently the mean 
pressure in the high-pressure cylinder less instead 
of greater. Theoretically, the volume of steam which 
filled the 114 in. cylinder to a certain point would, if ex- 
panded in the 13 in. cylinder, show a gain, as I explained 
on December 4; but there are three facts which modify 
this theory, namely, that a larger proportion of the volume 
of steam would be in the clearance space ; secondly, that, 
with the increased piston area, and the same back pres- 
sure, the frictional resistances would be greater; and 
thirdly, that the larger surface and the earlier cut-off 
would induce a greater amount of cylinder condensation ; 
so, as a matter of fact, steam had to be carried to nearly 
the same point in the 13 in. cylinder as in the 11}-in. ; 
the result was, the receiver pressure was higher and the 
engine would not travel. Another point; as the receiver 
pressure rose, not only did it reduce the mean effective 
pressure in the high-pressure cylinders, but it increased 
the initial load on the low-pressure piston, and just as 
more work was done on that piston, so a larger share of 
the work was absorbed in frictional losses due to the 
initial load. On the other hand, when in such a position 
that the rate of expansion was of necessity high, as in 
running down a hill, the work done on the low-pressure 
piston became so small as not to be sufficient to overcome 
the inertia of the reciprocating parts, and the resistance 
of a heavily loaded wheel, the consequence being that the 
engine required almost as much flogging to go down a hill 
as she did to go up. From this we see that there isa 
certain receiver pressure at which the local resistances 
of the low-pressure engine are just overcome, without 
setting up a serious amount of friction, and when the cir- 
cumstances of load, speed, &c., just permit of this pressure, 








the engine behaves very satisfactorily, but a small devia- 
tion either way causes the low-pressure engine to become a 
nuisance. This is not theory, but fact; the experience 
derived from the working of the engines, and shows the 
value of the system. The ‘‘Compounds” soon demon- 
strated their inability for the heavier work, so a new type 
was designed with slightly larger high-pressure cylinders 
and a higher boiler pressure, and in order to keep the 
receiver pressure as low as possible, a return was made to 
something like the cylinder ratio of the ‘‘ Experiment,” 
being, in fact, 1:2.3. As the first result of putting in the 
larger low-pressure cylinder, the leading wheels could no 
longer retain their place under the smokebox, and had to 
be removed to the usual position, and as the distribution 
of weight on the drivers was a bar to the low-pressure 
axle being placed any nearer the firebox, there was no 
alternative but to lengthen the boiler barrel, which again, 
in order to bring back the centre of gravity to the proper 
place, necessitated an increase of weight at the trailing 
end, which was achieved by making an extremely long 
firebox. That is how the ‘‘ Dreadnought” came about, 
and to a man like Mr. Webb, who prided himself on his 
small, cheap, and compact engines, it must have required 
rather an effort to carry it out; but the success of his 
system was at stake, so he made a virtue of necessity and 
put a good face on the matter; how far the skimping to 
keep the weight of these engines down to a reasonable 
thing may account for the many break-downs that occur 
is a matter for serious consideration. The ‘‘ Dreadnought” 
class certainly do what the ‘‘ Experiments ” will not do, 
as, for example, the faster trains of twelve or thirteen 
coaches. We can easily see that the weight of steam at 
1501b., which is just enough to enable an ‘‘ Experiment ” 
to pull a train at her limit of power, if compressed to 
175 lb. and expanded in 14 in. cylinders, will fill a much 
smaller proportion of the stroke, and then with a larger 
cylinder ratio, and a late cut-off in the low-pressure 
cylinder, the receiver pressure is not so proportionately 
high as in the smaller engine, even after allowing for the 
extra steam which the greater internal resistances of the 
large engine render necessary for the work. 

We see, then, actual experience has shown that in order 
that these engines may do their work, even in a very per- 
functory style, two conditions are necessary, namely, that 
the work shall be very unequally divided, and that the 
drop in the receiver shall be very great, in other words 
they must be a gross caricature on the compound system. 
Again, as the minimum area of high-pressure piston, 
necessary to actually start a given train, is by no means 
small, and as a large ratio of low to high-pressure cylinder 
is imperative, in order that the necessary drop in the re- 
ceiver pipe may take place, it follows that even for very 
moderate work the low-pressure cylinder attains to the 
maximum possible dimensions, and we have an engine 
whose power estimated on the usual basis is nominally 
large, while as a matter of fact it is very small, and as its 
own internal resistances are of necessity high the proportion 
of effective to indicated horse-power is very low, so much 
so that an engine of the ‘‘ Experiment” class, with a boiler 
the same as the ‘‘ Precedent,” does the same work asa 
“Lady of the Lake,” on as much or more fuel; and one 
of the ‘‘ Dreadnought” class, with perhaps the largest 
boiler and firebox on an English passenger engine, does 
the same work as the ‘‘ Precedents” on more fuel; and 
lastly, experience has shown that the large bearing sur- 
faces, which are such a prominent feature of these engines, 
have neither secured that economy of lubricant nor that 
immunity from wear andtear which was expected; on 
the contrary both items are in excess of the normal engine. 

Now, Sir, these are the actual facts of the working of 
these engines, and although it may be said that in writin 
as I now do I have shifted the ground I have taken up all 
along, I urge it is not no; from first to last my conten- 
tion has been that the engines were a gross violation of 
the salient points of the compound principle, and to that 
contention I adhere; that such a violation is an absolute 
necessity of the case does not mend the matter one iota ; 
the engines were designed on certain principles which, 
true enough in theory, have proved false in practice, and 
it is small credit to the Crewe people that they did not 
find it out sooner. For my part I have not hesitated to 
give my opinion, and as far as my ability permitted me 
have backed those opinions with reasonably sound argu- 
ment and with examples ; the matter has been well venti- 
lated, and we can now sit down calmly and wait to see 
what Mr. Webb does next, in the mean time I will say no 
more. 

As to our facetious friend, ‘‘M. P.,” I must. perforce 
ask him to wait till next week for a rejoinder, when I 
trust, Sir, with your permission, to give him some solid 
food for reflection anent both propellers and rates of ex- 
pansion usual in marine engines, and perhaps induce him 
to somewhat alter his opinions. 

I am, Sir, yours very truly, 
ARGUS. 

[It may interest our correspondent to know that Mr. 
Webb has named one of his latest compounds “ Argus.” 
—Ep. E.] 








BURNING LIQUID FUEL. 
To THE EDITOR OF ENGINEERING. 

Srr,—I venture to trouble you, with your permission, 
for a little space, in order to draw your attention to the 
following facts which came under my notice recently. 

In the Times of October 30, also in your contemporary, 
Tron, of November 27, I notice considerable capital is 
being made out of a so-called new method for utilising 
liquid fuels, as fitted to the furnaces of the steamship 
fiimslegss on the Thames, and set forth as Mr. Tarbutt’s 
system. 

7 have not the pleasure of knowing Mr. Tarbutt, but 
with all due respect to that gentleman, who may possibly 
be quite unconscious of the existence of my patented 





system of hydrocarbon furnace for locomotive, marine, and 
stationary boilers (Patent, British, No. 2483, May, 1883), 
I beg to state that the question is by no means the time- 
honoured one so very elaborately set forth in Jron, for 
apart from the fact of my system of hydrocarbon fur- 
nace being patented in several countries, a very complete 
paper on the system, which elicited much interesting dis- 
cussicn, was presented to the Institution of Mechanical 
Engineers, read at Cardiff, and published in the Proceed- 
ings for 1884, 

The system is certainly well known to leading engi- 
neers in all countries, being published in abstract papers 
of forei transactions and periodicals, Institution of 
Civil Engineers, London, 1884, in Review Général de 
Chemin des Fer for 1884-85, also in the German Organ fiir 
die Fortschritte des Eisenbahnwesens, 1885. Any person 
interested who will take the trouble of looking up these 
articles will find that the system, as applied to the steam- 
ship Himalaya, ought to give complete success, as it is 
none other but my system which I have had working for 
over three years, and now on 143 locomotives, thirty 

umping and works boilers on the Grazi and Tsaritsin 
ailway, South-East Russia, where it gives excellent re- 
sults and complete satisfaction. 

Now, Sir, Iam very pleased to see that my system of 
utilising hydrocarbon fuels has a prospect of being used 
with profit even in coal-bearing England, her depen- 
dencies, and colonies ; but what I take exception to is 
this, in order that the public may not be misled, and that 
justice may not be frustrated, it is essential that the 
system be called after its proper original author and in- 
ventor. 

The fact of my residing abroad and 2000 miles from 
London should not, in my opinion, permit any person to 
mislead the public by incorrect por ma in various papers, 
thus thwarting fair play. 

Now, Sir, knowing your very just and impartial spirit, 
and from the documents already in your possession on this 
important subject, I humbly request that this letter 
be published in ENGINEERING, also, if possible, the draw- 
ings and data which I have forwarded. 

Your very obedient servant, 
Tuomas Urquuart, M.I.M.E. 
Locomotive Superintendent Grazi and Tsaritsin 
Railway, Borisoglebsk, South-East Russia, 


Borisoglebsk, a December, 1885. 


" 


[The data, &c., referred to will appear in an early 
number of ENGINEERING.—Eb. E.] 





PATENTEES’ ADDRESSES. 
To THE Epiror oF ENGINEERING. 


Srr,—Absence from London has prevented me hitherto 
replying to Mr. Moy’s letter in yoursof the 1lthinst. As 
that gentleman does not figure in the list of patent agents 
in the London Directory, and as he displays much igno- 
rance on the subject of the working of the Patent Act, I 
presume he has no connection with that profession, and 
has merely taken the matter up as I have done, pro bono 
pudvlico 

Mr. Moy states that the address of patentees is sup- 
pressed only during the nine months of provisional pro- 
tection. Now, I am not one of those touters who, he 
says, offer “‘ to transact business at fabulously low prices.” 

ave no connection whatever with patent agency, but I 
know sufficient of the profession to be able to say that 
your correspondent is entirely misinformed. For his 
guidance in the future, let me tell him that the particulars 
of name and address appearing in the application list are 
rarely added to or altered in any of the subsequent stages 
through which the invention passes. I make bold to say 
that if the address of the patentee is suppressed in the 
first stage, it will not appear at all on the specification 
when published. Mr. Moy has been entirely misled by 
the agents, if they have told him that the inventor’s in- 
terests are served by his address being kept a secret. It 
is absurd to say that the agent’s object is to protect the 
inventor ‘‘from the circular nuisance.” His object is a 
purely selfish one. 

Mr. Moy says, “‘ respectable agents do not seek to make 
money by commission.” Some time since I had occasion 
to communicate with several patentees with a view to 
purchasing their inventions. Two of these were foreigners, 
and the patent agents in the orthodox way described them 
as of Germany! In one case I obtained the complete 
address of the inventor, but in the other the agent 
refused the information, expecting that I should transact 
my business through him. My experience is by no 
means a singular one, Patent agents generally delight 
in giving the vaguest possible address unless inventors 
insist upon their own address being given in full. If 
Mr. in will look back at some of the specifica- 
tions at the Patent Office Library, he will find in some 
cases the patentee is described as, say, J. Smith, of 
Whiteehapel, in others, John Brown, of Yorkshire ; and 
in the case of foreign patentees, Herr W. Schnidt, Ger- 
many. I wonder some of them do not speak of John 
Jones, of the Eastern Hemisphere ! 

Mr. Moy says that most patentees are satisfied with 
what I ventured to call ‘‘an intolerable state of things.” 
I am sorry to hear it, as they have not yet learned that 
one of the very best advertisements they can possibly 
have is to be included in the patent list. If then their 
address is not given the value of the advertisement is 
reduced to a minimum. 

In conclusion, I would advise all inventors to enjoy the 
full benefit, to be gained by a patent, notwithstanding 
the “ circular nuisance.” 





Yours truly, 
: S. J. SEWELL. 
3, Westminster Chambers, 8.W., December 29, 1885, 
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AN indicator, which will show at the end of a day 
or week, or other interval of time, the amount of power 
os off by a prime mover, has been an object of 
desire on the part of engineers ever since the invention 
of the steam engine, and many attempts have been 
made, as our columns and the publications of the 
Patent Office will testify, to produce such an instru- 
ment, but hitherto with very slight success, At the 
late Inventions Exhibition, however, there was shown 
a new form of meter, which, not only attracted 
universal attention, but also obtained a gold medal in 
recognition of its great ingenuity and of its superiority 
over all the preceding apparatus having a like object. 
Its construction is shown by the engravings above, 
A counter is rotated at each stroke of the engine, 
its motion being exactly proportioned to the pressure 
to the piston. During the early part of the stroke, 
when the pressure in the cylinder is high, the driving 
mechanism of the counter rotates rapidly ; then as the 
pressure falls, its speed decreases, finally ceasing 
altogether, when the pressures on the two faces of 
the piston are equal, if they becomeso. The speed of 
the counter is also dependent on the speed of the 
piston, acs it derives its motion from the crosshead of 
the engine. The indications of the apparatus there- 
fore show what has been the total power exerted by a 
unit area of the piston during the time over which 
they extend, and if this power be multiplied by the 
total area and the length of stroke, and divided by the 
number of ininutes, and 33,000, the result is the average 
horse-power. 

The mechanical means by which the record is ob- 
tained are exceedingly ingerious. A small cylinder d 
is connected at its ends by two pipes a and b to the 
two ends of the cylinder of the engine which is to be 
tested. It contains a piston c, which is thus exposed 
to the same pressures on its two faces, as the main 
piston. The piston-rod is coupled to a spring e, the 
movements of which are a measure of the resultant 
pressure on the piston c, In the illustration the spring 
and the piston are both shown in the mid or zero 
position, and they can rise or fall accordingly as the 
pressure is greater in the upper or lower part of the 
cylinderd. ‘The crosshead of the viston-rod is coupled 
to a swinging frame /, which is supported at one end 
by the radius bars’, At the other end it carries a 
roller g of considerable length. This roller always 
stands in contact with a hyperbolic conoidal drum h, 
mounted on a nearly vertical spindle ; the roller does 
not always touch the drum at the same point, for it is 
constrained to rise and fall with the piston, and thus, 
sometimes it is in contact with the upper and smaller 
— of the drum, and sometimes with the lower and | 


arger part. To the drum spindle there is imparted a 
translatory reciprocating motion, which is an exact 
representation, to a reduced scale, of the motion of the 
piston of the engine. The drum is thus carried backwards 
and forwards in contact with the roller, and as the two 








are covered with teeth, the drum is rotated first in one 


direction and then in the other, the amount of rota- 
tion depending upon the position of the roller. Upon 


the drum spindle there is a worm i which gears with | 


a wormwheel j. This wormwheel is very broad, so 
that the worm never comes out of gear with it, although 
it is moved laterally with the drum ; further, the angle 
of rifling of the teeth is-such that when the roller g 
stands at its mid or zero position, no motion is com- 
municated from the drum to the wormwheel. The 
drum rotates and carries with it the worm, but the 
amount of motion of the wormwheel is exactly equal 
and opposite to that which it receives by the worm 
being displaced sideways, and thus the resultant effect 
upon it is nil. At every other position of the roller 
the wheel j is rotated, and always in the same direc- 
tion. On one stroke of the engine the worm runs 
rapidly in one direction and turns the wheel, and on 
the other stroke it rotates slowly in the opposite direc- 
tion, still turning the wheel in the same sense, the re- 
sultant of the motions of rotation and translation being 
always to move the counter forward when work is 
being done by the engine. 


The roller g and drum hare both covered with teeth of | 


equal pitch, and thus they gear together in all positions. 
Besides the power counter, there is a stroke counter / 
operated by a pawl or ratchet at one end of the travel. 

The meter can have an ordinary indicator drum 
fitted to it, as shown in the engraving. This is fixed 
on astud, and an extension is brought up from the 
piston-rod to carry the pencil, there being no system 
of multiplying levers employed. The makers are 
Messrs. Ernest Scott and Co., the Close Works, New- 
castle-on-Tyne. 

More than sixteen years ago (see vol. viii., page 65) 
we illustrated and described a power meter invented 
by Messrs. Ashton and Storey, of Manchester, which 
it will be well not to confound with the present 
apparatus, as in its mechanical features it was entirely 
different and was not altogether reliable. In it a fric- 
tion pulley was moved backwards and forwards across 
the face of a friction disc driven backwards and for- 
wards with an oscillating motion from the engine. Ac- 
cording as the pulley was nearer to the centre of the 
disc, or further away, it received more or less angular 
motion, which was transmitted to a counter to be 
totalled. 





ENGINES OF THE 8.8. ‘“‘ ENFIELD.” 

Tue triple-expansion engines of the s.s. Enfield, of 
which we give a two-page engraving this week, 
with other views on the opposite page and page 12, 
are the first set of triple-expansion engines manufac- 
tured by the Central Marine Engineering Company, 
of West Hartlepool, under the patents of Mr. Thomas 
Mudd, their managing engineer, and they possess 
many features of special interest. The cylinders are 
2lin., 35 in,, and 57 in. in diameter respectively, and 
39 in, stroke. They are supplied with steam from two 





| single-ended boilers at a pressure of 160 1b. per square 
| inch above the atmosphere. 

It will be observed from the front view on our two- 
page engraving, and Fig. 3, on page 12, that the 
crankshaft has only four main bearings, instead 
of the usual five’ or six, and these bearings are of 
enormous length compared with ordinary practice. 
The crankshaft is designed to suit the valve gear, 
which is of the ‘‘ dynamic” order, the one eccentric that 
is necessary for each engine, being forged solid with the 
after crankcheek of each crank. The forward cheek 
of each crank is recessed to receive the flange of the 
adjoining piece of the shaft, and by this means both 
eccentrics and couplings (which are the constant im- 
pediments to a sufficiency of main bearing in the ordi- 
nary design of marine engines) are satisfactorily 
removed from the body part of the crankshaft, 
which is then simply carried, throughout its whole 
length, in the four bearings. Of these bearings, 
the two inner ones, which each extend from crank- 
cheek to crank-cheek, are each nearly two and a 
half diameters in length; the two outer ones are 
made about one and three-quarters the diameter in 
| length, the dimensions being all given in Fig. 3, 
; page 12. All the main bearings run on white 
| bronze over their whole bearing surface, the bronze 
being run into very stout and rigid cast-iron blocks, 
which can be removed for refitting or examination 
| at any time without the removal of the crank- 
shaft. 
| The distance from the centre of the high-pressure 
| engine to that of the mean pressure engine, is the same 
| as from the latter to the low-pressure engine, so that 
| the crankshaft of any engine will fit any other, and 
| only one-third part of the shaft need be carried as 
spare gear. Each of these parts is built up of separate 
— shrunk together, the pins being forged from 

ollow ingots of steel of the finest quality. These pins 
have a length of bearing more than one and a quarter 
times the diameter of the shaft. Like the main bear- 
| ings they run on white bronze, which is put in a similar 
manner into large cast-iron blocks carried by the 
ends of the connecting rods. 

On referring to the end view of the engines, it will 

| beseen that the bottom of the soleplate is flat, and that 
| the main bearings are supported upon the ship’s engine 
| seating right through from front to back of engine, in- 
| stead of being bridged over from a front stool to a back 
| stool as is too commonly done. 
This plan, besides being considered by the builders 
| to be the best, admirably accommodates itself to a new 
| system of erecting engines in the shop which the 
| Central Marine Engineering Company have inaugu- 
| rated, and which, before proceeding further with the 
_ description of the engines, we may here appropriately 
| describe, as one of its best features is the advantage it 
| confers upon the main bearings. 

In the floor of the erecting shop thirty-two piles 
| 12in, square were driven down into a solid stratum 
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of clay, and on these a thick bed of concrete was laid, 
producing a foundation which no weights that are 
likely to be put upon it, will ever disturb. On this 
foundation four cast-iron girders were well bolted, the 
bolts reaching through the concrete. These girders 
have planed T grooves inthe direction of their length, 
and upon them were placed four wide girders planed 
on the underside to slide upon the lower girders, and 
arranged to be secured thereto at any point by bolts in 
the T grooves. The upper sides of the upper girders 
have planed T grooves at right angles to their length, 
and their upper surfaces are planed all over. Both 
sets of girders were set absolutely level by the careful 
use of a very expensive and heavy 16 ft. straight-edge 
and a delicate spirit level. Our engraving Fig. 4, 
annexed, shows a perspective view of the completed 
arrangement, which the builders call an ‘erecting 
table.” 

The bedplate of the engines is planed on the under- 
side, and it is obvious that when it is placed upon the 





Fi. 


level erecting table its upper surfaces will be level , 
without any straining of its members by wedging at | 
any part. The foundation of the erecting table is so 
rigid and unyielding that the readings of spirit levels 
may be confidently relied on to the very top of the en- 
gine, no matter what weight has been piled on. 

When the engine is placed upon the table a large and 
very powerful boring apparatus, specially designed for | 
the purpose, is fixed upon the lower tier of girders at | 
one end, and a strong ‘‘stay,” which is provided with 
up-and-down and sideways screw adjustments is placed 
between every pair of main bearings. In these is set | 
a delicate spirit level an 8} in. solid steel boring bar 
about 27 ft. long, and by means of boring heads and 
arbour rests, all the main bearings are bored at one 
time and faced down the sides. This plan insures 
absolute truth of alignment of the main bearings, whilst 
the bedplate is freely resting upon a level surface, 
and the engine is not again disturbed until completely 
erected. Certain planed projections are put on the 
bedplate to enable the engine to be re-erected on 
board ship in precisely the same condition as that in 
which it stood when bored on the erecting table. 

The system has another advantage in that when 
completed the engines can be bolted to the upper tier 
of girders and steamed in the shop before leaving the 
hands of the erector. This was done in the case 
of the engines of the Enfield, which we now illus- | 
trate ; the steam being supplied by the factory | 
boilers and the injection water drawn from the | 
dock adjacent to the works. This system, expen- | 
sive as it doubtless is in first cost, has proved so | 
highly satisfactory, and offers so many and obvious | 
advantages, that the firm are now engaged in ex- | 
tending the table to a length of 70 ft., and contem- | 





| denser horizontally will be obvious to al 


plate at no distant date, if improvement in trade war- 
rants it, a further extension, making a total of 150 ft. 
of truly levelled table in one straight line, the upper 
members of which can slide to any position upon the 
lower to suit the size of engines being erected, and so 
as to waste no space between the several engines erect- 
ing at one time. 

To return, however, to the description of the engines 
of the Enfield ; it will be apparent that in design- 
ing these Mr. Mudd determined to do everything 
within his reach that would be conducive to the pre- 
servation of the crankshaft, feeling sure, as he does, 
that by far the greater number of crankshafts that fail 
are fractured by the opening and closing of the crank 
jaws at each revolution due to the main bearings 
getting out of line. The quality of the bearing metal 
and the extraordinary length of bearing surface are 
relied on to prevent wearing down; the system of plan- 
ing the under surface of bedplate, erecting and boring 
on a levelled table, certainly insure the bearings a fair 
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start, whilst the plan of supporting the bedplate in the 
ship right under the bearings in line with the main 
strains, and the providing of an unusual quantity of 
metal in the bedplate are responsible for taking the re- 
ciprocating strains in a rigid and unyielding manner. 
In large engines like those of the Enfield it is of 
course necessary to make the main framework castings 
in more than one piece, and Mr. Mudd has struck a 
new line in this matter by cutting the condenser hori- 
zontally in the middle, instead of vertically between 
the back columns as is usual. This may appear an 
exceedingly insignificant change, but it is certainly 
most fruitful of good results both to the engine and to 
the constructor. It gives the engine the advantage of 
having the whole of its base in one strong casting, far 
stronger than can be got by the plan of making a sepa- 
rate bedplate alone, with the whole condenser set 
above it as a separate casting; and it has the merit over 
the plan of cutting the condenser vertically, that the 
whole of the vacuum joint is above the starting plat- 
form, where it is both easily examined and not likely 
to go wrong. The engine has yet another advantage 
from it, in that there is no vertical joint anywhere, it 
being a common practice to have vertical joints either 


| just in front of or just behind the main bearings. 


These joints are never safe without keys, and are 
certainly better avoided altogether. 

The advantages to the builder of cutting the con- 
practical 
engineers. The lower casting, which in the engines 
we illustrate weighs about 18 tons, is moulded upside 
down. The ann is only some 4 ft. 6 in. in depth, 
is flat on its upper side, all the heavy cores rest solidly 
down on the bottom of the mould, the spindles of the 
pump cores are vertical, all the joints and main bear- 





ings are at the bottom of the mould where soundness 
and density of metal is insured, and any dust in the 
mould comes to that part of the casting where it is of 
no consequence whatever. 

Similarly, the upper casting with its three columns 
is alien with the guide faces down and the main 
joint vertical, the depth of mould being even less than 
for the lower casting. Several sets of these large cast- 
ings have now been made without one being lost, and 
the advantages of the system are fully confirmed. 

It will be seen that special attention has been given 
in the design of these engines to secure rigidity of 
general structure. The two box section forked columns 
are admirably adapted for giving both fore and aft 
and thwartship stiffness, and by making the inner 
lines of these columns quite vertical (see end view 
on our two-page engraving), the strains aré conveyed 
in a most direct manner to the bedplate without giving 
the slightest chance of any alteration of form. These 
columns are used as oil tanks, and hold 300 gallons 
of oil. A glance at the front view of the engines will 
show how thoroughly accessible all the cranks and 
working parts are, despite the adoption of rigid cast- 
iron front columns, which are often accused of having 
the fault of rendering the working parts of an engine 
inaccessible. The connecting-rods are 18 in. morethan 
four cranks in length, and are adjustable for length as 
well as for wear. 

The main guides are carried by the back columns 
—which we have already mentioned as being cast in 
one with the upper part of the condenser—and con- 
sist of separate guide plates bolted to the flanges 
on the columns, the guides having wrought-iron 
pipe watercourses cast in them for the circulation of 
cold water, provision being made for the clearing of 
each pipe in case of its getting stopped. Between the 
guide plate and the column an air passage is also pro- 
vided for the circulation of air. The go-astern guides 
are bolted at the sides in the usual manner. The cross- 
heads are fitted with cast-iron adjustable slide shoes, 
which are fitted upon a taper in such a manner as to 
give the crossheads a thoroughly tight hold of the shoes 
both when going up and coming down. For want of 
such a provision crossheads that are fitted with shoes 
that have only a flange at the top have been known to 
leave their shoes when the guide has become hot, the 
oan inevitable consequence being a serious break- 

own, 

The piston rod glandsare all fitted with a gun-metal 
worm and wormwheel arrangement, by means of which 
all the four gland nuts are tightened up together by a 
handwheel. The engineer can, with this attachment, 
tighten the glands with the greatest ease when the en- 
gines are running full speed without the slightest 
danger to himself. 

The cylinders, of which detail views are given in 
Figs. 1 and 2, page 12, are cast separately and joined 
together by faced joints the full length of the cylinders. 
These joints are not steam joints, but mere bracket 
attachments. All the valves are piston valves, 
arranged in a uniform manner at the back of the 
cylinders and in one straight line, the valves being 
thus easily overhauled by placing a separate lifting 
beam and tackle in the engine skylight immediately 
over them. It will be seen on reference to Fig 2, 
page 12, that a line drawn through the centres of the 
valve cylinders is not parallel to the centre line of the 
engines but oblique to it, the valves being each snugly 
placed by the side of the cylinder to which it belongs, 
so as to reduce the clearance spaces as much as pos- 
sible, Thus the clearances (average of top and bottom) 
are as follows: High-pressure spinter, 8.6 per cent. ; 
mean pressure cylinder, 7.7 per cent.; and low-pres- 
sure cylinder, 8.1 per cent. of the respective cylinder 
capacities. The covers of the valve chambers are of 
uniform design with those of the cylinders, and flush 
with the latter, giving a very neat appearance to 
the top of the cylinders. All the cylinders and all 
the valve chambers are lined with hard cast-iron liners 
fitted steam-tight. The liners of the cylinders form 
steam jackets completely round the cylinders, Both 
covers and cylinder bottoms are jacketted where pos- 
sible, and the larger covers are all fitted with separate 
cover-plates with a padding of silicate cottun beneath. 
The cylinders themselves are well covered with non- 
conducting materials, and cleaded with mahogany 
cleading. Each steam jacket is fitted with an indepen- 
dent steam supply pipe, so that any jacket can be used 
or disused at pleasure; or the several jackets may if 
desired be supplied with steam at different pressures. 

The pressure being as great as 160 lb. per square 
inch, it was thought advisable to make the hand 
throttle valve and the starting valve of the piston 
type, the throttle valve being fitted with spring rings 
so as to insure absolute steam tightness. 

The valve gear—which we hope on a future occasion 
to illustrate in detail—is a modification of the original 
dynamic gear of Mr. John Hackworth, patented by 
Mr. Mudd, and possesses perhaps the fewest working 
joints of any reversible valve gear applicable to large 
engines. It is of a form that permits of great strength 
being given to the parts, and easy disconnection for 





examination. All the pieces are adjustable for length 
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as well as for wear, and marks are provided by which 
the engineer can at any time line up every part to its 
original condition, so that the position of the motion of 
the valves need never vary. ‘The gear, as will be seen 
from our engravings, is placed at the back of the engines, 
is always fully in view and perfectly accessible from 
the starting platform, In the high-pressure and mean 
pressure engines the valve connecting-rod goes direct 
from the eccentric strap to the valve spindle end, the 
valves being so placed as to permit of this direct lead. 
In the low-pressure case the large diameter of the 
valve necessitates the introduction of a lever. The 
spindles, valve rods, and reversing rods, are all of 
forged steel, and all the valve gear brasses are of 
Sar pape nena The eccentric straps are 44 in. wide, 
ined with phosphor-bronze liners, and made adjustable 
in two directions. The angle of the dynamic slides is 
alterable by moans of a handwheel on each engine whilst 
the engine is running, the handwheel on the high- 
pressure gear controls the total power to be taken out 
of the engine by regulating the cut-off in the first 
cylinder, and the other two control the distribution of 
that total power amongst the three engines. 

An examination of our engraving of the front view 
of these engines will be convincing as to the advantages 
of this gear, and the judiciousness of the builders’ 
decision to place it at the back of the crankshaft, leav- 
ing absolutely nothing in front of the engines to im- 
pede the engines save the hand gear, which is of 
course necessarily there. ‘The directness of lead, the 
fewness of parts and joints, and the compactness of 
situation and arrangement of this valve gear, commend 
it tu the special notice of all interested. 

The steam reversing gear consists of a very snug two- 
cylinder oscillating engine, also patented by Mr. Mudd, 
placed upon the condenser in such a position as to 
work direct on to the reversing shaft. The reversing 
shaft in the Enfield is a hollow steel tube, through 
which the handshaft passes. The small handwheel 
controls the steam gear, and the large handwheel 
is for reversing by hand when occasion requires, The 
reversing shaft has on it a steel worm gearing into 
a steel wormwheel, which has no stops whatever, but 
may be revolved round and round, reversing the 
engines from astern to ahead at each revolution. 

On page 9 we give, in Fig. 5, an engraving of the 
thrust shaft and thrust block of the s.s. Enfield, the 
latter being of a most massive and substantial character. 
The base of the block is 6 ft. 6in. in length, and it is 
secured to the ship’s thrust seating by twelve 14-in. bolts 
in drilled holes, the holes in the seating being drilled 
through the holes in the block so as to insure fairness. 
The thrust both ahead and astern is taken up as a 
tensile strain by two large bars of manganese bronze, 
screwed throughout their whole length. These bars 
are fitted at each end with large steel nuts, for taking 
the total strain against large bosses on the block. The 
bearing surfaces of the shaft bear against large horse- 
shoe-shaped cast-iron rings, which are faced with 
white bronze, each ring being adjusted and secured 
in position along the screwed manganese bronze bars 
by means of steel nuts and check nuts. 

Instead of making the go-ahead surfaces on one side 
of the rings and the go-astern surfaces on the other 
side as is common, which plan renders it impossible to 
take up slack between ahead and astern ways, Mr. 
Mudd Tecided to make a totally fresh set of rings take 
the astern thrust, making them precisely like’ the 
ahead rings so as to be interchangeable. This plan has 
many advantages, for besides enabling the engineer 
easily to follow up the shaft with the astern rings as it 
wears forward so as never to have the least slogger 
between one way and the other, it practically provides 
him with spare rings, for if one ahead ring is going 
amiss he can, without stopping the engine, draw it out 
and replace it with one of the astern way rings, re-fill 
it with white bronze, or do what may be necessary to it, 
and put itin the place of the astern ring removed. 
This system gives a very long base of block, which is a 
great advantage in view of the security of its hold of 
the ship. In passenger steamers, or in any steamer 
habitually going on very long voyages, Mr. Mudd pro- 

ses to put the white bronze on both sides of the rings 
Caades carrying out the above arrangement, making 
the rings reversible, and thus having a a side always 
ready. This would have the further ac we that in 
special emergency the astern rings could all be moved 
so as to take ahead thrust, thus greatly increasing the 
ahead surface without introduciug any more dangerous 
feature than a certain amount of slogger for the time 
being between the ahead and aste.n faces. 

The thrust block does not form an ordinary bearing 
for the shaft, but at each end the shaft bears upon a 
strip of hydraulic packing in such a way asto enable 
lubricating fluid to be retained in the box right up to the 
centre line of the shaft, so that if necessary the thrust 
collars may run in a bath of oil up to their middle. 

In the stern tube also the feature of giving an extra- 
ordinary length of bearing surface is also carried out. 
The stern bush is of brass lined with lignum vite 
strips, the length of the bearing part being 54 in., or 
between four and five times the diameter of the bearing. 
The brass liners are shrunk on the shaft in the usual way. 





The propeller is a solid cast-iron four-bladed pro- 
peller on Mr. Mudd’s improved differential pitch prin- 
ciple, the high efficiency of which is now becoming 
well established and recognised in the North. Since 
their introduction eighteen months ago over twenty 
steamers have been fitted with these propellers, and 
the most flattering results have been obtained. 

The aim of the designer was to increase the efficiency 
of the propeller, so that the speed of the ship might 
be kept up with comparatively a small number of 
revolutions, thus saving steam and fuel, believing as he 
does that a high number of revolutions results ina 
preventible loss in cargo steamers where high speeds of 
ship are not required. So far has he succeeded in this 
direction that in one steamer the revolutions were re- 
duced as many as 10 per minute, namely, from 
61 to 51, and the speed of ship reported as good 
as the ship’s best previous performances, a large 
saving of coal resulting. In several other cases 
where the reduction in revolutions varies from three 
to six per minute, a marked increase in speed of ship 
has resulted, in some cases even to more than a knot 
per hour. This propeller is, besides, stated to cause 
no vibration at the stern of the ship. In the case of 
the s.s. Enfield, which went on her deep load trial trip 
at Hartlepool on Tuesday, the 27th October, it was 
scarcely possible to tell that the propeller was work- 
ing when standing beside the after steering gear. 

The Enfield is 275 ft. long, 37.2 ft. broad, and 20.6 ft. 
mean draught. She moved out of the dock under her 
own steam at 4.a,m., having over 2800 tons of coal on 
board. She was manceuvred off the bay for several 
hours for the purpose of adjusting compasses, during 
which time it was observed that she was going through 
the water in good style, and proving extremely 
‘* handy,” in answering her rudder admirably, When 
the tide was at the ebb the ship was brought, between 
10 and 12 a.m., six times across the measured mile, and 
the speeds noted. 

The mile posts—which are one knot apart—have 
only recently been erected at Hartlepool, and it was 
the opinion of the pilot that the proper course to steer 
to be parallel with them was N. and §. ; and, in the 
absence of any one better informed, these courses were 
steered, although it soon became apparent that an 
error existed, as the posts came in line abaft the bridge 
on the N. run, and before the bridge on the S. run. 
By keeping as rigidly as the weather would permit to 
N. and 8. courses, however, it was seen that a merely 
simple correction would have to be made in accordance 
with the angle between the true course and that 
followed. The true course proved to be N.N.W. and 
8.S.E., or 224 seg. different to the course run, The 
secant of the angle 224 deg. = 1.0823, therefore, repre- 
sents the distance run in knots, 

The first two runs were made with the engines linked 
in, and although nearly as good as the remainder 
should not be included with the full steam runs. The 
times of the two full steam N. runs were 5 min, 52 sec. 
and 6 min. respectively. Thetimes of the two full steam 
S.runs were 6min, 25sec. and 6 min. 15sec. respec- 
tively. There was a strong wind from the N.N.W. 
which rapidly increased in strength as the trial pro- 
gressed, Although the wind was against, the ship on 
the N. runs, its increase accounting for the loss of 
8 sec. on the later run, yet the rudder could be kept 
tolerably steady ; whilst on the 8. run when the wind 
was more favourable, a considerable amount of 
‘* rudder” was required to keep the ship up to the 
course, accounting for the slower speeds on the §, runs. 
The speeds become with corrections : 

First run N, 10.227 x 1.0823-=11.068 we knots 

Second run N, 10.0 x 1.0823=10,823 mean, 
and for the S. runs, 

First run 8. 9.35 x 1.0823=10.1196 

Second run 8. 9.6 x 1.0823 =10.3908 


10.9455 x 10,2552 
9 


a 
knots mean 


\ 10.2552 


= 10,6 average of all four runs. 


The ship’s displacement when on the trial was 4340 
tons, and the total horse - power developed was as 
follows : 

HP. 
869 
” ” 878 
Second ,, amet ... 829 
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Fourth ,, 


First run N, ... poe mean of two sets 
ne of diagrams, 
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The average of all these eight sets of diagrams is 
866 horse-power, so that the ordinary speed coefficient 
by the displacement is, 
37 T)2 ye Vi uni 
_ La. SY" = 366 coefficient. 
The midship section area immersed is 685 square 
feet, and the speed coefficient by this becomes, 
X x V3 
LH.P, 
These extraordinary results so far exceeded the 
highest expectations of the builders as to cause some 
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= 942 coefficient, 





doubt in their minds respecting the accuracy of the 
figures ; but a careful re-examination has failed to 
show up any error. The lack of friction in the engines, 
especially on account of all the valves being piston 
valves, and the very high efficiency of the propeller, 
must be mainly credited with the good results. The 
freedom and balance of the engines is evidenced 
by the fact that when in dock it was found possible to 
run as slow as eight revolutions per minute without 
stopping. 

The steam during the above trials varied from 
160 1b. to 161 lb., the vacuum gauge indicating 25 in., 
but as the diagrams indicated 25 in. also, it was 
believed the vacuum gauge was not quite correct. 
The revolutions of the engines varied from 60 to 61 
per minute, the stroke being as before mentioned, 
39in. There was no sign of anything heating, all the 
main bearings remaining as cold as before the engines 
were started. The reversing gear proved most efficient 
and handy. 

Special arrangements are provided on the furnace 
doors for the admission under control of an unusually 
large supply of air, and the advantage of this plan was 
evidenced both by the absence of black smoke from the 
funnel and also by the coolness of the stokehole, which 
never exeeeded 70 deg. Fahr, 

Care has also been taken to ventilate thoroughly the 
engine-room by means of inlet and outlet shafts, and 
during the ten hours that the trial party were on 
board the temperature of the engine-room never ex- 
ceeded 62 deg. Fahr. The vessel left the bay at 
2 p.m. on her voyage to the Mediterranean, being re- 
ported passing Dover at 8 p.m. on the following day, 
having been detained about one hour going out of her 
course to pass round a squadron of war vessels. For 
the passage the engines were linked in so asto give an 
average of 54 revolutions per minute, the vessel 
travelling about 94 knots per hour. 

The vessel was built by Messrs. W. Gray and Co., of 
West Hartlepool, and is owned by Messrs. Pyman 
Brothers, of London, and the greatest satisfaction has 
been expressed by the superintendent, Captain Pyman, 
with both ship and machinery. 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 15th December, the new steel steamer 
Bengal, built by Messrs. Caird and Co., for the Penin- 
sular and Oriental Steam Navigation Company, ran her 
official speed trials on the Clyde. She measures 400 ft. by 
45 ft. by 31 ft. 9 in., her displacement ona draught of 25 ft. 
being 8800 tons, with a dead-weight carrying capacity of 
4350 tons. Her hull is divided into eight water-tight 
compartments, and all the water-tight doors are worked 
from the main deck, which is considerably above the 
water line. There is a clear cargo space of 195,000 cubic 
feet, exclusive of the commodious mail and baggage 
rooms, and she is supplied with all the most approved 
appliances for facilitating the loading and discharging of 
cargo. Luxurious accommodation is provided for 111 
first-class and 44 second-class passengers. That for the 
first-class on the main deck extends almost the entire 
length of the ship. The saloon, which is situated imme- 
diately abaft the engine-room, has a total length of about 
130 ft. The Bengal is fitted with inverted direct-acting 
compound triple-expansion engines of 3200 indicated 
horse-power, supplied with steam of 140 lb. pressure from 
three double-ended steel boilers, and the cylinders being 
36 in., 56 in., and 89 in. in diameter respectively, with 
piston-stroke of 5 ft.6in. The high-pressure cylinder is 
fitted with Church’s rectangular balanced slide-valves, as 
is likewise that of the sister ship, the Coromandel. There 
is a firegrate surface of 328 square feet, and the con- 
densing surface amounts to 7000 square feet. Several 
runs were made on the measured mile at Skelmorlie, the 
result being a mean speed of upwards of 15 knots per 
hour, or considerably over the guaranteed speed. 

Messrs. Robert Napier and Sons, Glasgow, on Monday, 
the 21st inst., launched a twin-screw steel steamer, in- 
tended for laying cable in the Atlantic for the Eastern 
Telegraph Company. In honour of Sir William Thomson 
and of his valuable invention of the mirror galvanometer, 
she was named the Mirror, the christening ceremony 
being performed by Lady Thomson, She is a vessel of 
1500 tons gross, and measures 250 ft. by 34 ft. by 25 ft. 4 in. 
to the spar deck. This is the fourth steamer built b 
Messrs. Napier and Sons for the same owners, and in all 
respects she is of similar construction to the Recorder, 
which was launched — three months since. She will 
be fitted with compound surface-condensing engines of 
1600 indicated horse-power, and capable of driving her at 
a high rate of speed. Besides having the usual appliances 
of a first-class merchant steamer, the vessel is fitted with 
special tanks for holding cables, and there are no fewer 
than 27 separate water-tight compartments for trimming 
and balancing purposes. The cable gear adopted is that 
of Messrs. King, Brown, and Co., Edinburgh. All the 
arrangements of the vessel are from the designs of Mr. 
Joseph Birnie. 


On Tuesday the 22nd December, the Fairfield Ship- 
building and Engineering Company, limited (late Messrs. 
John Elder and Co.), launched the President Meyer, a 
magnificent steel steamer of 5500 tons, built to the order 
of the North German Lloyd’s Company, of Bremen, and 
intended for their Atlantic mail and passenger service. 
She measures 455 ft. by 48 ft. by 36 ft. 3 in., and will be 
classed in the highest grade of the Bureau Veritas, Her 
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‘.accommodation will be sufficient for 224 first-class, 94 
second-class, and 850 third-class passengers, in addition 
to the ship’s officers and crew, amounting in all to about 
170. Her internal arrangements will be of the very 
highest order of excellence, and the outfit of the ship in 
every respect will be complete with all the latest improve- 
ments. Her engines will be of the triple-expansion type, 
the largest of the kind ever constructed, the cylinders 
being 44 in., 70 in., and 108 in. in diameter respectively, 
with piston stroke of 6 ft. A new valve gear, the in- 
vention of Mr. A. D. Bryce Douglas, will be used in these 
engines. Steam will be supplied by six steel multitubular 
boilers, fitted with Fox’s corrugated furnaces, and designed 
for a working pressure of 150 lb. per square inch. 





On Tuesday, the 22nd inst., a steel steamer of 3000 tons 
register, named the Kaisow, was launched from the ship- 
building yard of Messrs. Joseph L. Thompson and Sons, 
North Sands, Sunderland. This vessel has been built for 
the China Shippers’ Mutual Steamship Company, trading 
regularly between London and China. Her length is 
362 ft., breadth 41 ft., and depth 24 ft. 6in. The engines 
are of the triple-expansion type, by Messrs. Richardson 
and Sons, of Hartlepool, of 2400 indicated horse-power, 
and are calculated to give the vessel a speed of 13 knots. 

Messrs. James and George Thomson, Clydebank, on 
Wednesday, December 23, launched the twin-screw 
torpedo cruiser, Archer, which they have built for the 
British Admiralty. This vessel is the first of the six 
steamers of the Scout class which were contracted for in 
May, 1885, and of which a description was given at the 
time in ENGINEERING. The following data may here be 
repeated: The Archer measures 225 ft. between perpen- 
diculars, or about 240 ft. over all. Her beam is 36 ft., 
and her depth 19 ft. In her normal sea-going condition 
her displacement will be equal to 1630 tons, and about 
1810 tons when she is fully equipped with all the coals 
and stores that she can carry. The Admiralty experts 
anticipate that her speed will be fully 164 knots, and the 
builders, judging by the exceedingly successful results of 
the speed trials of the Scout, are looking forward to a 
speed of nearly 18 knots being attained by this vessel. 
Her twin-screw engines are expected to indicate 4000 
horse-power. There will be four boilers, of the Navy type. 
The total weight of the machinery will be about 350 tons, 
which in an ordinary merchant steamer’s machinery 
would only be capable of developing about 2200 indicated 
horse-power. 


On the same day Messrs. Marr Brothers, Leith, launched 
the British Prince, a steam fishing boat of 46 tons register, 
which has been built to the order of Mr. W. H. Storey, 
North Shields. She is to be engaged in the line fishing. 


The Culzean Shipbuilding and Engineering Company, 
Limited, whose works are on the South Ayrshire coast, 
launched on the following day a steel and iron steam 
yacht of 90 tons, with engines of 30 nominal horse-power. 
_ _ been built to the order of Mr. Andrew Thomson, 

ondon, 





On Christmas Day, the Grangemouth Dockyard Com- 
pany launched the Ilma, a handsomely-modelled steel 
barquentine. She measures 140 ft. by 27 ft. by 12 ft., and 
is intended to trade on the South American coast. She 
will sail under the Norwegian flag, and has been built to 
the order of Messrs, Forster, Alcock and Co., London. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow ‘Pig-Iron Market.—The warrant market was 
again dull this day week, and prices declined 3d. per ton. 
There were transactions in the morning at 42s., 41s. 11d., 
and back to 42s. one month; also at 41s. 94d., 41s. 9d., 
and up to 41s. 10d. cash; the close being sellers at 
41s. 10d. cash and 42s. one month, and buyers at 4d. per 
ton lower. Business was done in the afternoon at 
41s. 94d. to 41s. 7d. cash; also at 41s. 114d. down to 
41s, 9d. one month, with sellers at the close at 41s. 7d. 
cash, and buyers at 41s. 64d., and the month’s price 
nominally 41s, 9d. Thursday’s market was quiet, and, 
although prices at the opening were fractionally lower, 
they recovered and closed firmer than on the previous 
day. In the forenoon transactions took place at 
41s. 6hd. and 41s. 7d. cash, also at 41s. 8)d., and 
41s. 9d. one month, and the close was buyers at 
41s. 7d. cash, and 41s. 9d. one month, and sellers 
wanting 4d. per ton higher. There was no market in 
the afternoon, and as Friday was Chistmas Day it was 
a dies non in the “iron ring.” On re-opening on Monday, 
the market was very weak, and although a heavy in- 
crease in the makers’ stocks had been anticipated by a 
fall of 1s. 1d. per ton on the price during the preceding 
fortnight, the extent of the increase was under-estimated, 
and prices declined at the —s to the extent of 8d. 
per ton, and subsequently fell 24d. further; in the after- 
noon, however, there was a partial recovery, and the 
close was 7d. under Thursday’s final quotations. On 
forenoon ’Change business was done at 40s. 11d. to 
40s. 8hd. cash, also at 41s. 1d. to 40s. 104d. one 
month, with buyers at the close at 40s. 94d. cash and 
40s. 114d. one month, and sellers at 4d. more per ton. 
The afternoon transactions were reported at 40s. 94d. to 
40s. 114d. cash, also at 40s. 114d. to 41s. 14d. one month, 
the close being buyers at the top quotations, and sellers 
wanting 4d. per ton higher. Yesterday’s market opened 
a shade firmer, but on the issue of the annual statistics 
compiled on behalf of the Pig Iron Trade Association, to- 
gether with an announcement of a large increase in the 
consumption of Cleveland pig iron, and of a decrease in 
the use of Scotch iron, a marked depression was produced 





amongst the members of the ring, and any gain that was 
made at the opening was subsequently lost. During the 
forenoon transactions took place at 40s. 114d. to 41s. 1d. 
cash, also at 41s. 2d. to 41s. 3d, one month, and the market 
closed with buyers at 41s. 1d. cash and 41s. 3d. one month, 
with sellers at 4d. per ton more. In the afternoon busi- 
ness was reported at 41s. Odd. to 40s. 11d. cash, also at 
41s, 24d. to 41s. 1d. one month, the nominal closing qtota- 
tions being 40s, 114d. cash and 41s. 114d. one month. 
There was not much fluctuation in the market to-day. 
In the forenoon transactions took place at 40s. 10}d. and 
40s. 10d. cash, also at 41s. 1d. to 41s. one month, and the 
close was sellers at 40s. 10d. cash and 41s. 04d. one month, 
and buyers at 4d. less per ton. Business was done in the 
afternoon market at 40s. 10d. cash and 40s. i to 
41s. one month, and subsequently there were sellers at 
40s. 10d. cash and 41s. one month, with buyers at $d. per ton 
higher. The leading subject of talk amongst members 
of the pig-iron trade is the annual statistics, which 
have been published this week. There is really very 
little business doing, and prospects at the moment are 
very far from being bright.. The position of the trade is 
practically unchanged, and the demand, both on home 
and on foreign account, is at a low ebb. Inquiry 
for America has almost ceased for the present. Last 
week’s foreign and colonial shipments of pig-iron amounted 
to 4670 tons, as against 6855 tons in the preceding week, 
and 5815 tons in the corresponding week of last year. 
They included 550 tons for the United States, 100 tons 
for South America, 130 tons for Italy, 305 tons for 
Australia, &c., 180 tons for France, 350 tons for Holland, 
and smaller quantities for other countries. The stock of 
pig-iron in Messrs. Connal & Co.’s public warrant stores 
stood at 669,434 tons yesterday afternoon, as compared with 
663,837 tons on Monday week, showing an increase over 
the intervening period of 5597 tons. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held yester- 
day sen’night, Mr. Thomas A. Arrol, Vice-President, in 
the chair. The result of the ballot was the election of six 
new graduates, and the election of Mr. Robert Maclaren, 
jun., of the Eglinton Foundry, Glasgow (formerly a 
graduate), asa full member. An interesting discussion 
took place on the paper read by Mr. Henry Dyer, 
M.A., at the preceding meeting, on ‘‘ The Present State 
of the Theory of the Steam Engine and Some of its Bear- 
ings on Current Marine Engineering Practice.” Amongst 
the speakers there were Mr. Ebenezer Kemp, Linthouse 
Engine Works ; Mr. James Howden, Mr. Laurence Hill, 
Mr. J. J. Coleman, Mr. H. R. Robson, Mr. W. J, Millar, 
and Mr. Frank W. Dick. The discussion was further ad- 
journed. A paper on ‘‘ Arthur’s Patent Bevelling Machine” 
was submitted by Mr. Richard Ramage, of Messrs. Ramage 
and Ferguson’s, Leith. The machine as described by Mr. 
Ramage is specially intended for bevelling iron and steel 
angle bars to any required angle. On account of the 
nr displayed in its construction and its efficiencies 
in actual operation in the shipyard, it excited much keen 
interest amongst the members present, several of whom 
spoke very favourably of it. Mr. Lawrence Hill, Port- 
Glasgow, contributed the next paper, which was on 
the proper use of animal power as applied to tramcars. 
In it he alluded to the unnecessary straining of horses in 
tramcars, and at the railway companies’ goods stations, 
where horses are kept to arrange the trucks for goods 
trains. The loss of capital from this alone to railway 
companies in this and other countries must, he said, be 
very serious. In tramcars, horses were subjected to con- 
stant and repeated strain, requiring constant renewal of 
horses, and in this connection he pointed out that, by the 
application of lever power to cars, at a cost of about 2/. 
each car, half the horses would be saved on level routes, 
and on other routes, such as inclines, where more horses 
were needed, from 20 to 30 per cent. of the horses em- 
ployed wovld be saved. It was calculated that if those 
hurtful strains which so deteriorated horse-flesh could be 
avoided, in oe of ten horses, a team of eight would be 
sufficient. Discussion on this paper was likewise delayed 
till next meeting. 


Hydraulic Machinery for Dundec.—At a meeting of the 
Works Committee of the Dundee Harbour Trustees, held 
on Monday, it was agreed to accept the offer of Sir 
William Armstrong, Mitchell, and Co., to fit up hydraulic 
machinery at the extension of the Camperdown Jetty. 


East of Scotland Engineering Association.—A meeting 
of this Association was held in Edinburgh last Wednes- 
day evening—Mr. Archibald C. Elliot in the chair. An 
animated discussion took place on the question—‘ Does 
Galvanising Diminish the Strength of Wrought or Cast 
Iron ?” Papers were read by Mr. William M‘Laren on 
‘*Piston Packing Rings,” and by Mr. J. B. Bennet on 
“Formule for Calculating Railway Points and Crossings.” 
The former gave rise to an interesting discussion, and the 
discussion on the latter was adjourned till a future meet- 
ing. 

Steam Power on the Dundee Tramways.—The Tramways 
Committee of the Dundee Police Commission met on 
Monday evening to consider certain proposals from the 
tramway company regarding the reconstruction of the line 
on the Perth-road, so as to suit it for steam power traction 
and other matters. After discussion of the proposals, the 
Committee unanimously agreed to recommend the Police 
Commission to allow steam traction on the east and west- 
end lines, provided the Perth-road line is reconstructed to 
suit it for steam power. It was agreed to ask the tramway 
company to relay the Perth-road line at their own cost, 
or, in the event of the Police Commissioners doing the 
work, that they be allowed 5 per cent. on the cost in 
addition to the present rent. In regard to certain other 
proposals, the Committee were of opinion that, except as 
regards the extension of the present lease, which was a 





question worthy of consideration, the terms of the exist- 
ing contracts should not be disturbed. 


Erratum : East of Scotland Engineering Association.—In 
our issue of December 18 Dundee was given as the place 
of meeting of this society, instead of Edinburgh. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 

The Cleveland Iron Market.—Yesterday, owing to the 
holidays, there was a thin attendance on ’Change, and 
scarcely any business was transacted. The publication 
of the increase of stocks in Scotland has had a depressing 
effect upon the market, and No. 3 Cleveland pig iron is 
now quoted 3ls, 3d. per ton for prompt delivery at 
Middlesbrough. The demand is still very poor, and as 
the stocks of Cleveland makers are still increasing and the 
production is in excess of the requirements, it is feared 
the prices will remain low for some time. The trade out- 
look is very cheerless. Unless the demand improves it 
is believed by many persons engaged in the Cleveland 
iron trade that some of the blast furnaces will be stopped. 
In the manufactured iron trade there is no alteration, 
most of the works only being partially occupied. The 
only firms who are at all busy are those like Messrs. 
Dorman, Long, and Co., of Middlesbrough, who have 
introduced specialities like iron girder rolling. There 
is very little inquiry for iron plates and angles, and prices 
— the same as those quoted during the past few 
weeks. 


Engineering and Shipbuilding. — The marine engine- 
builders in the North of England are getting quickly 
through their contracts, and fresh orders are difficult to 
obtain. Competition for work is very keen, and prices 
are extremely low. There is a good deal of bridge-building 
and general ongineering work going on, but fresh contracts 
are scarce. Shipbuilders are very badly off for orders. 
Some of the yards on the Northern rivers are entirely 
closed, and others have little or nothing to do. There are 
very few ships on the stocks at present. With the ex- 
ception of great firms like Messrs. Armstrong, Mitchell, 
and Co., of Elswick, the Palmer Shipbuilding Company, 
at Jarrow, and Messrs. Hawthorn, Leslie, and Co., of 
Hebburn, the shipbuilders have poor prospects for the 
coming year. A large number of vessels are still laid up, 
and until freights improve to such an extent as to induce 
owners engaged in steam navigation to run the whole of 
these vessels, there is little probability of any orders being 
given out for new steamers, 


The Steel Trade.—For the t few weeks there has 
been a gradual improvement in the steel trade in the 
North of En land, and we are glad now to be able to 
state that Messrs. Bolckow, Vaughan, and Co., of 
Middlesbrough, have recently secured sufficient orders 
to enable thom to keep their great steel works at Eston 
in full operation for the next three or four months. The 
North-Eastern Steel Works Company, at Middlesbrough, 
have been busy ever since they started, and they now 
have orders in hand which will keep them fully occupied 
for some time. The Darlington Iron and Steel Company 
at Darlington are obtaining orders, and the other works 
are busier. 

The Coal and Coke Tradcs.—The demand for coal for 
domestic purposes, owing to the severity of the weather, 
is very good. Coke continues low in price. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Local Limited Companies and the Value of their 
Shares.—According to the tabulated statement of the 
position of the limited companies of Sheffield, as published 
last year, the financial position of these companies was 
worse than in the preceding year. During 1885, nine 
companies show an increase amounting to 1,410,007/. The 
general lowering of values during the year represents 
172,184/. At December 1, 1885, nine companies showed 
an increased value above the paid up capital of 1,410,007/., 
while thirty-five companies showed a depreciation of 
3,826,502/. 

Miners’ Wages in South Yorkshire.—The notices for an 
advance of 10 per cent. given by the men at Warren Vale, 
Roundwood, and Aldwarke’s Main, which had been ex- 
tended a fortnight at the men’s request, has been uncon- 
ditionally withdrawn. An attempt is being made in 
South Yorkshire to arrange on a sliding scale as between 
employés and employers, and if that is done, all danger 
of future strikes will be at an end. Prices are as follows 
of coal at pit bank: best softs, 8s. 6d. per ton; hards, 
7s, 6d. to 8s.; nuts, 63. ; slack, 3s. 6d. to 4s. 


Exports from Hull.—During the past year there has 
been a great increase in the shipment of tin plates from 
Hull, the exports having reached 5362 cases, against 1473 
cases in the previous year. Of copper tubes there was 
an export to the extent of 6656, en copper ingots 22,565. 
The coal shipments show an increase over those of 1884 
to the extent of 10,261 tons, the increase having arisen 
within December. The shipments up to the 1th of De- 
cember, reached a total of 610,737 tons against 600,476 
tons in 1884, 


Appointment of Engincers. —Messrs. Yrith and Son have 
been reappointed engineers to the Chesterfield Sanitary 
Authority at a salary of 200/. per annum. 


Engineering Trades.—There is little improvement to 
note in the engineering trades of this district. In Leeds, 
Sheffield, and Wakefield, houses are for the most part 
badly off for work, and in the foundries requirements are 
very light. There is not much likelihood of a recovery in 
the earlier months of the ensuing year. 
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TRAMWAY WORKING AND DEVE- 
LOPMENT. 

In a former article on this subject (vide page 520 
of our last volume) it was shown that the average 
fare per passenger in the United Kingdom over the 
six years ending in 1883, was 1.87d., the maximum 
having been 1.90d. in 1879, and the minimum 
1.80d. in 1883. This comes very near to the average 
of the tramways in the Department of the Seine, 
which, for the latter year, appears to have been 





1.65d. per passenger* ; but it is nearly #d. under 
the average of the New York tramways, which was 
5.60 cents (roughly 24d.) forthe same period. It is 
obvious that if the New York tramways carried an 
equal number of passengers per mile of line open, if 
the distances were of the same average length, and 
if their working expenses and all other factors of 
cost were much similar, the higher rates per pas- 
senger received in New York should represent 
something like a correspondingly higher rate of 
profit. There is not, however, a sufficient amount 
of uniformity in the system of keeping the accounts 
to allow of a strictly parallel comparison being 
made. Neither the French. nor the United States 
tramway returns exhibit the average length of the 
journey made by each passenger, and in the ab- 
sence of this showing, the average fares per pas- 
senger do not point to any data of real value. 

One of the most essential features of economical 
tramway working is, of course, that of getting the 
highest possible duty out of the horses and vehicles 
employed. It is impossible to state comparatively 
the average number of miles run per horse and per 
vehicle over the course of a year, because that in- 
formation is only given for the United Kingdom ; 
but it is possible to express the result for both the 
United Kingdom and the United States, in refer- 
ence to the number of passengers carried per horse 
and per vehicle employed. Before proceeding to 


_| deal with this latter phase of the subject, it may be 


noted that in 1883 the duty of the horses employed 
on our home tramways was as follows for each of 
the three kingdoms : 








| | Average 
Number of Number of} 4.) "98° 
ty | “Horses. Miles Run. | ag =a ang 
England 15,702 33,587,940 2139 
Scotland 3,054 5,431,000 | 1778 
Ireland on 1,366 3,166,500 | 2318 
United Kingdom --| 20,122 42,185,700 | 2096 


If in tramway working, as in other corporeal 
affairs, it is true that ‘‘ the merciful man is merci- 
ful to his beast,” the foregoing figures would appear 
to indicate that Scotland has attained this merit in 
a considerably higher degree than either of the other 
two divisions of the country. 

As between English and American tramways, 
there is a very remarkable difference in the results 
obtained in relation to both the horses and the 
vehicles employed. If we take the twelve leadin 
lines of New York, we find that to carry 1865 
millions of passengers, 2759 cars and 13,443 horses 
were operated, being an average of 67,000 pas- 
sengers per car and 14,000 passengers per horse. 
In the United Kingdom, however, 2819 cars were 
employed in 1883 to carry 295,721,000 passengers, 
showing an average of 104,903 passengers per car, 
or about 57 per cent. more than the average of the 
United States. When, again, the comparison is 
extended to the motive power employed to obtain 
a given result, it comes out that the two cases are 
very much on all fours, the average of the twelve 
selected New York lines being 14,000 passengers 
per horse, as compared with an average of 14,700 
for the United Kingdom as a whole. It will be 
noted that in New York the number of cars em- 
ployed relatively to the horses at work is much 
higher than in this country, the ratio of the selected 
lines already referred to being 2759 cars to 13,443 
horses in the former case, as compared with 2819 
cars to 20,122 horses in the latter. In considering 
this matter, the higher amount of mechanical trac- 
tion employed in this country must not be over- 
looked. When this circumstance is taken into ac- 
count, the difference of ratio to which attention 
has just been called, becomes all the more marked. 

In the following tabular statement the number of 
cars employed, of passengers carried, and of pas- 
sengers per car in the United Kingdom, are shown 
for each of the five years ending with 1883 : 








Y Number of Number of | Number of Passen- 
— Cars. Passengers. gers per Car. 
1878 1124 146,001,000 129,894 
1879 1382 150,881,000 109,176 
1880 1610 173,067,000 107,495 
1881 1945 205,623,000 105,719 
1882 2352 257,760,000 109,592 
1883 2819 295,721,000 104,903 





‘It is not without interest to note that while in 
the United Kingdom there are seven horses for 
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1885, page 507, 


each car employed, the corresponding average for 
the New York tramways is only 4.9 horses. In the 
latter city the number of passengers annually 
carriéd per car, varies from a minimum of 25,761 
on the Central Park line, to a maximum of 145,872 
on the Broadway and Seventh Avenue line. There 
are, however, no such wide variations in the ratio 
of passengers to horses employed, the minimum 
being 10,713 and the maximum 16,764. 

There is no better method of estimating the pro- 
ductivity of either railways or tramways than that 
of calculating the traffic and the receipts per mile 
of line open, assuming that the conditions of com- 
parison are in other respects strictly relevant and 
parallel to each other. So far as tramways are con- 
cerned, however, this latter condition can hardly 
be said to be met. The calculation is liable to be 
disturbed and the results vitiated by the propor- 
tions of single and double or treble line, and by 
other matters that are liable to obvious variation as 
between one country and another, and even as 
between different districts in the same country. 
Thus we find, for example, that there were 406 
miles of tramway open in France at the end of 1884, 
but although we are told that of that aggregate, 351 
miles were worked by horses, 47 miles by mecha- 
nical motors of different sorts, and about 8 miles 
by the two systems of traction, there is no distinc- 
tion made between single and double lines. How 
very vital this distinction is, in its bearing on the 
gross revenue of a line, may be estimated by the 
fact that in the case of many of the New York lines 
the length of track, calculated on the mileage of 
single line, is more than double the length of the 
line, as ordinarily expressed. Thus the Atlantic 
Avenue line, although only 24 miles in actual 
length, has more than 48 miles of track, the 
Brooklyn City line is double throughout, and so 
with many others. 

Subject to the limitations just stated, it appears 
that the average gross receipts derived from the 
tramway traflic of the United Kingdom over the six 
years ending 1883, was 1,572,667/., being at the 
rate of 3606/. per mile. The highest average over 
this peried was 4257/. per mile in 1878 ; the lowest 
32301. per mile in 1880. In the former year, there- 
fore, the average was 32 per cent. higher than in 
the latter. In France, the average receipts per 
mile open have taken a much higher range, reach- 
ing as high as 8527/. over the whole of the tram- 
ways in Paris and its neighbourhood in 1883. This 
latter average is made up of a great many extremes, 
the average receipts per kilometre falling as low as 
6307 francs on the Boulogne-Billancourt line, and 
as high as 324,000 francs on the Montrouge-Gare 
de l’Est. The range between the two extremes is 
made up of all kinds of intermediate figures. 

In New York the tramways appear to yield as re- 
markable variations in gross mileage receipts as 
those of Paris. The aggregate mileage of the 
thirteen principal tramways of the former city 
amounts to 364 miles, resolved into single track. 
This mileage yielded in 1884 over 9,700,000 dols. 
of gross receipts, being an average of 5369/. per 
mile, or nearly 50 per cent. over the average of the 
tramways of the United Kingdom, but about 37 
per cent. under the average of the lines in the De- 
partment of the Seine. The following tabular 
statement shows the very singular variations as be- 
tween one line and another, even in acity so full of 
life and traffic as that of New York : 

Mileage (in Single Track) of Principal Tramway Lines in 

New York in 1884, with Gross Earnings of each in that 

Year and Average Earnings per Mile, 


Geom, Average per 








Name of Line. | Miles | ile in 
Earnings. Sterling. 
dos. | £ 

Atlantic Avenue.. | 48 408,019 | 1,700 
Broadway .. ‘ é 21 | 365,200 | 38,478 
Brooklyn City ..  .. 88 | 2,011,000 | 4,570 
Buffalo and East Side .. 26 | 109,629 843 
Bushwick .. a - 23 366,278 | 3,185 
Central Park 26 759,300 5,841 
Dry Dock .. da 28 881,000 | 7,661 
Eighth Avenue .. é“ 21 712,900 | 6,790 
New York and Harlem .. 13 | 702,000 | 10,800 
Second Avenue .. i 18 895,000 | 9,944 
Sixth a 8 | 825,000 20,625 
Third os 21 | 1,489,000 | 14,181 
Rochester City 28 248,000 | 1,771 
Totals and general average .| 364 | 9,772,326 | 5,369 





‘The higher range of receipts per mile of line in 
operation in Paris is borne out by the proportions 
of passenger traffic to mileage in the three cases 





just quoted. In Paris and its environs there were 
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72 miles of tramway open in 1883, and the total | would appear to have been due mainly to getting a 


number of passengers carried was 88,441,000, 
giving an average of over 1,200,000 passengers per 
mile of line. This isa very much higher average 
than that of either this country or the United 
States. In the latter case, the principal New York 
lines above named had, in 1884, an average of 
821,760 passengers per mile, the maximum being 
2,064,500 in the case of the Sixth Avenue, and the 
minimum 352,381 in the case of the Broadway line. 
On the six principal tramway lines of Massachusetts 
—the Cambridge, Highland, Metropolitan, Middle- 
sex, South Boston, and Worcester—embracing 
unitedly 161 miles of road, and carrying a total of 
71,769,000 passengers, the average number of 
passengers carried per mile was 445,770, or not 
much over one-third the average carried on the 
Seine tramways. In the case of one line—the Cam- 
bridge—the average fell as low as 282,348 passen- 
gers ; in the case of another—the South Boston— 
it rose to 775,416. When we come to analyse the 
returns for the United Kingdom, we find that the 
average ratio of passengers to mileage is approxi- 
mately the same as that we have just found for the 
chief lines in Massachusetts. The figures for the 
last six years are appended : 
Number of Passengers Carried and Rates of Passengers 

to Mileage Open in the United Kingdom. 





Wain tt Miles of Line Total Passengers Average Passengers 





| Open. | Carried. per Mile of Road, 
1878 | 269 146,060,000 642,751 
1879 821 150,881,000 470,000 
1880 368 173,067,000 470,000 
1881 488 205,623,000 421,859 
1882 | 564 257,760,000 457,021 
1833 671 295,721,000 440,717 


It would appear alike from the above Table, and 
from the returns of gross receipts per mile of line 
open, that the tramway traftic of this country is not 
increasingly remunerative, but rather the reverse. 
In 1878 the number of passengers carried per mile 
open was 23 per cent. higher than in 1883, while 
the gross receipts per mile were 30 per cent. more 
in the former year than in the latter. In this re- 
spect tramways are only following the behests of a 
well-known law of development. In all under- 
takings of the kind, the best and most remunera- 
tive lines are first laid down, and the results which 
they yield are seldom borne out by the experience 
of lines less favourably situated as regards popula- 
tion and other conditions of success. Notwith- 
standing these facts, however, there is apparently 
no cessation of activity in tramway enterprise either 
in our own or in other countries, and it is abundantly 
manifest that their importance as a means of pas- 
senger transport is increasing, and likely to increase. 
In the two sessions 1883-4, applications were made 
to Parliament for leave to construct sixty-five 
different lines in the United Kingdom, with an aggre- 
gate of 310 miles, or just about as much as the whole 
tramway mileage open in the country in 1879. For 
these several undertakings power was sought to raise 
a capital of not less than 6h millions sterling, being 
an average of 21,2361. per mile, as compared with an 
actual average expenditure of 15,140/. per mile to 
the end of 1879, from which it might be inferred 
that the cost of construction had in the interval 
considerably increased. In the majority of new 
applications, powers are sought to use mechanical 
power, including in some cases a system of working 
by means of wire ropes placed underground and 
propelled by stationary engines. In only fourteen 
cases had locomotive engines been applied to tram- 
way working in England up to 1884, 

It would probably be difficult to find a better 
example of the progressive character of tramway 
undertakings under intelligent direction than is 
afforded by the case of the city of Glasgow. The tram- 
way system was commenced there by the opening of 
rather more than two miles of line in August, 1872. 
For some years afterwards the expenditure in- 
curred per mile of distance run wa between 1s. 3d. 
and 1s. 4d., while the average receipts per mile 
run were never under 1s, 24d. until the first half of 
1879, when they fell to 1s. 1}d. From this period 
the average gross receipts steadily kept at between 
1s. and 1s. 2d. per mile run, while the expenditure 
per car mile fell from 1s. 4d. to about 104d. for the 
three half-years ending December, 1884. This im- 
proving condition of things is reflected in the net 
receipts and dividends, the latter rising from zero 
for the three years ending June 30, 1875, to more 
than 10 per cent. per annum for each of the three 
years ending with 1884. The economy of working 


greater mileage out of the horses, whose average 
journey in 1884 was over 1800 miles, as against 
only about 1570 miles in 1880, Concurrently with 
this movement, the number of passengers carried 
per car fell from 185,000 to 143,000. 

It is a moot point among engineers whether horse 
or locomotive traction is, under ordinary conditions 
of working, the most economical. In America, 
horse traction is the most generally employed, 
engines being indeed scarcely used at all. On the 
Nord tramways at Paris, engine traction, in 1881, 
was found to amount to as much as 81.60 francs 
per engine per day, equivalent to 1s. 4d. per mile 
for traction alone, of which 8.1d. was represented 
by renewals and repairs, 4.14d. by coke, oil, &c., 
and 3.84d. by wages. In consequence of this high 
cost, engine traction was given up, and horses were 
again resorted to, when the expenses of traction fell 
to 8.70d. per mile, being about the rate of Glasgow 
and several of our large English towns. In other 
towns the cost of engine traction has been con- 
siderably under that just stated, without any very 
obvious reason. On the Rouen tramways, for 
example, where engines have been employed since 
1878, the average cost of steam traction over the 
three years 1881-3 amounted to 10.966d. per mile. 
On the Valenciennes-Anzin tramways, again, the 
cost of steam traction has been reduced to 9.76d. 
per mile. On the Lille tramways steam traction 
has been brought as low as 5.313d. per mile. 








STANNINGTON BOILER EXPLOSION. 

A veRyY destructive and fatal boiler explosion 
occurred on the afternoon of Tuesday, December 22, 
at the firebrick works of Messrs. J. and J. Dyson, 
Stannington, near Sheffield. The boiler in question 
—of which we give engravings on page 17—was one 
of two, set side by side, both of the plain cylindrical, 
externally fired class, and was used for supplying 
steam to a pipe-making machine. It was made by 
Messrs. Davy Brothers, Sheffield, and was laid down 
new about seven years ago. It measured about 
35 ft. 6 in. in length, by 5 ft. in diameter, and was 
worked at a pressure of 50 Ib. on the inch. 

Instead of being heated in the usual way, how- 
ever, with a single furnace placed under one end, 
the boiler was laid transversely across five separate 
furnaces, each 4 ft. long by 3 ft. wide, the flames 
and heated gases from which, after passing under 
the bottom of the second boiler, were utilised in 
heating the floor of a brick-drying shed. 

The shell of the boiler was composed of eleven 
rings of plates, in addition to the cambered ends, 
each ring being in three plates, single rivetted, 
both at the longitudinal and ring seams. The 
plates were ;’; in. thick originally, and in one or 
two places were branded ‘‘ Best treble-worked 
P. G. Yorkshire *xs.” 

The boiler was equipped with a steam stop-valve, 
a wheel float for indicating the level of the water, 
a valve for regulating the supply of feed from the 
engine pump, an injector, a safety-valve of cum- 
brous dead-weight construction, and a dial pressure 
gauge. The positions of the fittings and the general 
arrangement of the furnaces will be better realised 
by a reference to the views in Figs. 1 and 3. 

The boiler gave way at the right-hand end at the 
longitudinal seam of rivets near to the bottom at 
the front side. The rent ran through this seam 
across three belts of plating for a distance of about 
10 ft. From this rent other circumferential ones 
started, which ultimately ripped the right-hand 
portion of the shell into about six fragments. The 
reaction caused by the issuing steam drove the re- 
maining portion to the left against a mass of débris, 
the shock consequent on the blow liberating the left 
end plate, and also starting a longitudinal rent in 
the adjoining belt of plating in line with the primary 
one. The course of the rent will be better under- 
stood by a reference to the development of the 
plating shown in Fig. 3. 

The wreck caused by the explosion was very great, 
and the fragments of the boiler were shot to con- 
siderable distances. The right-hand end of the boiler 
with the first belt of plating attached was thrown 
to the right into a field about 200 yards away, the 
next belt of plating being also thrown about 70 yards 
in the same direction. The third belt was thrown 
behind the boiler to the rear of the works, a distance 
of 40 yards. The fourth belt, as well as the other 


end plate, were shot to the left to a distance of about 





25 yards, while two other small fragments were 
thrown about 20 yards to the front. 


The _ brick- 


work setting was demolished, while the adjoining 
boiler was dislodged from its seat, and twisted 
around completely at right angles to its normal 
position, a large portion of the works being laid 
in ruins, 

Unfortunately the damage done by the explosion 
was not confined to injury to property. Two men 
named John Ibbotson and Herbert Parish, who 
were engaged near the boiler at the time, were 
killed on the spot, while two boys, Henry Wain- 
wright and Herbert Pearson, as well as a man 
named Henry Morris, were seriously injured. The 
sketch plans shown in Figs. 4 and 5 will perhaps 
convey a more graphic idea of the destructive 
character of the explosion as well as the distance 
and direction to which the fragments were thrown 
than a merely written description. 

The inquest on the bodies of the unfortunate 
men who were killed was opened at the Queen’s 
Hotel, Stannington, before Mr. D. Wightman, the 
Sheffield borough coroner, on Thursday, Decem- 
ber 24, but after formal evidence of identification of 
the bodies had been taken, the inquiry was ad- 
journed to the 20th of January, in order to enable 
Mr. Charles Longridge, who had been requested 
by the coroner to make an investigation, to prepare 
his report. 

As the adjourned inquest may possibly involve a 
question of serious responsibility to some person 
or persons, we are anxious to avoid expressing any 
opinions that may prejudice the result. To pre- 
tend ignorance as to the cause of the explosion, 
however, would be the merest affectation. The 
most superficial examination of the fragments 
sufficed to reveal it. The boiler, although compara- 
tively young, was completely worn out. The feed 
water was evidently very corrosive, the whole in- 
ternal surface of the boiler below the water line, 
being more or less wasted away. There was not 
a trace of scale, the plates were perfectly clean, 
and the corrosion was evidently of a virulent and 
active character, and was most severe at the front 
side of the boiler, which was also most exposed to 
the action of the fires. The condition of the over- 
laps and rivet heads of the longitudinal seams of 
rivets which ran in line at this part from end to 
end was most striking, and presented the appear- 
ance of having been exposed to the heat of a pud- 
dling furnace, and almost melted away. Where 
the primary rent occurred, the inner overlap of the 
longitudinal seam for a length of about 10 ft. was 
wasted between the rivet holes till in many places 
it wasas thin as a knife edge. 

The condition of the boiler must have been known 
for some time, as patches had been applied at 
several places along this longitudinal seam a few 
months ago. It is stated that a new boiler was in 
course of construction, and it was only intended to 
work the one under consideration for a few days 
longer when the explosion occurred. 





A FAST TORPEDO BOAT. 

Last week, in the course of an article on Messrs. 
Yarrow and Co.’s works at Poplar, we referred to 
two torpedo boats that that firm had in hand for 
the Austrian Government. Since our remarks 
appeared, the first of these vessels has run her trial 
trip, the result of which has proved her to be the 
fastest vessel afloat—indeed, this foreign-owned 
torpedo boat affords the most rapid means of 
travelling, for any considerable distance, on the 
face of land or water, if we except the locomotive, 
and even taking train speeds into account, we think 
there are few suburban residents who would not 
at times think themselves fortunate if they could be 
carried to their homes at the rate of speed reached 
by this wonderful craft. 

This is the third time that Messrs. Yarrow and 
Co. have, to use a sporting phrase, ‘‘ broken the 
record.” The first time was in the year 1878, with 
two first-class torpedo boats built for the Russian 
Government, but which were appropriated by our 
own Admiralty by virtue of an Order in Council. 
These craft, it may be remembered, were 85 ft. long 
and 11 ft. wide. With 6 tons weight, including 
coals, water, crew, and ballast, a speed equal to 
21.12 knots per hour was reached on the measured 
mile. Another craft of somewhat larger dimensions, 
built, we believe, for the Italian Government, 
subsequently made, when running light, 22.3 knots 
on the measured mile. These were much smaller 
craft than the present Austrian boat, and carried 
considerably less weight. 





Although torpedo boats have been getting larger 
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and larger ever since they were first introduced, 
there has not been a corresponding gain in the 
matter of speed. Indeed, many of the big first- 
class boats lately built, have on trial shown lower 
rates of travelling than their smaller forerunners. 
There have been several reasons for this. In the 
first place, the naval authorities have gone on 
crowding gear upon gear until the weights at pre- 
sent carried are far in excess of those originally re- 
quired. In the second place, the trial runs are of 
far longer duration, and although the maximum 
speed is usually taken as the mean of six runs on 
the measured mile, this is only a part of a more ex- 
tended trial, generally lasting three hours. We 
think, too, the builders of torpedo boats do not lay 
themselves out— ‘‘spread themselves” to use an 
expressive Americanism—to get the same results 
they formerly did. In the good old days of pre- 
miums for speed, when the purchasers of boats 
had no data tv go upon, the actual speed realised 
was often very far in excess of that deemed possible 
by the naval authorities. It was very evident that 
the latter gentlemen were not anxious to continue 
in a position of being so entirely wrong as to their 
forecast of performance. Premiums for speed have 
therefore been abolished ; indeed to suggest such a 
thing in official circles is considered bad taste. 

It has been said that any speed can be got out of 
a torpedo boat ; it is only a question of ‘‘ blowing.” 
To prevent misconception, we may explain that the 
word does not here mean the enthusiastic, but more 
or less incoherent reports of trials that occasionally 
appear in the daily papers, but the work done by 
the fan engine in urging the blast. This dictum is 
true within certain limits, but those limits are very 
narrow ones. There*is no difficulty in getting a 
plenum equal to 9 in. or 10 in. of water in the 
stokehold, but the question is, will the boiler gene- 
rate without trouble the steam due to the increased 
combustion? and will the engines use that steam 
without hot bearings or the numberless ills that 
engines are subject to when tried too high ? Again, 
there is the ‘‘ human factor” to remember; a 
most important consideration, especially in these 
days of protracted trials, but one which seldom re- 
ceives sufficient consideration from any but those 
directly engaged in torpedo boat experiments. 

Probably the chief reason that torpedo boat trials 
have not reached sensational speeds of late has been 
that builders have been content to rest on their 
laurels. The constructors of these craft had made 
their record, and a very high one it was, calling 
forth the utmost vigilance and care in order to live 
up to its level. It was found that every purchaser 
would be satisfied with nothing but the best, and if 
one power was fortunate in getting an exceptionally 
fast boat, all the rest would be content with nothing 
less. 

We have been led into making these remarks by 
the trial of the Austrian boat that Messrs. Yarrow 
have just produced. This vesse) marks an era, 
not only in torpedo boat construction, but in the 
whole science of naval architecture and marine 
engineering ; for whatever may be the capabilities 
for destruction contained in these wonderful little 
craft, up to the present their principal function 
has been the very excellent one of stimulating the 
designers of larger craft to higher efforts, and in 
first showing the way in which many improvements 
in steam navigation might be reached. Mr. William 
Denny has said that he looked on torpedo boat 
trials as model experiments of the greatest value, 


and when the model reaches a length of 135 ft., as}, 


in the present case, its importance is not easily over- 
rated. 

The fact that in this boat we have a return to the 
sensational trials of four or five years ago, would 
appear to contradict our assertion as to contractors 
having given up aiming at excessive speeds, but 
this is not really the case. It is probable that had 
Messrs. Yarrow so wished, the boat could have made 
more miles on her trial. The rate of blowing was 
moderate, being only equal to 5 in. of water in the 
gauge, and indeed orders were given to check the 
engines if the speed exceeded more than a quarter 
of a knot beyond the contract. As a matter of fact, 
this was done during the last part of the run. 
Those in charge of the boat stated that the speed 
attained was reached without trouble, and there 
was no sign of break or hitch throughout. The 
boiler gave steam freely, and the engines ran 
without hot bearings or other annoyances. We 
referred last week to the importance of working so 
large a locomotive type of boiler in a vessel at such 
high speed, and Messrs. Yarrow’s success will give 





encouragement to others to persevere in the same 
direction. The heating surface of this boiler is, we 
understand, over 2000 square feet and the grate 
surface 44 square feet. The firebox is of copper and 
the tubes are also of copper. 

The day on which the trial was made was very 
favourable for arriving at a fair result, there being 
no wind and the tide was quite slack, as may be 
judged by the small difference in time in the pairs of 
runs. 

We append a copy of the official trial sheet. To 
this we may add that the contract speed was 22 
knots loaded. The draught forward was 2 ft. 3in. 
and aft 5ft. 6in. The bow of these boats is 
specially strong, the maximum weight of metal 
being put forward so as to stiffen the boat for 
ramming. The displacement at trial draught was 
88 tons. The torpedoes will be discharged through 
two bow guns built into the hull forward. The 
officers’ quarters are forward, while the crew are 
berthed aft ; a promotion to the quarter deck which 
Jack, or his Austrian equivalent, would be more 
likely to appreciate if the vessel were propelled 
by sails rather than a screw, notwithstanding the 
absence of vibration at high speeds. The conning 
tower from which the vessel is steered, is placed 
amidships instead of in its more usual but less con- 
venient position nearer the bows. The engines are 
of the three-cylinder compound condensing type, 
one high-pressure cylinder 18 in. in diameter and 
two low pressure 26 in. in diameter, the stroke 
being 18 in. The propeller is of steel and has two 
blades solid on the boss. The coal bunker capacity 
is 28 tons, sufficient for arun of 2000 to 2500 miles 
at about 10 or 11 knots. The bunkers run right 
through the boiler and engine compartment and 
round in front of the boiler, so that when full they 
will afford some amount of protection to the ma- 
chinery. The boiler is also fitted with the arrange- 
ment introduced by Messrs. Yarrow for preventing 
water from getting to the furnace in case the boat 
should be pierced by shot or be injured in any other 
way. The point is one of some importance, as a very 
small depth of water in the boat will put the fire 
out in craft not so fitted, and torpedo boats are 
after all but very frail constructions when it comes 
to a question of shot and shell. 

There is one other point worth mentioning in 
regard to this vessel. When running at her highest 
speed on trial, the vibration was very small indeed, 
so that, as was remarked on the trial, it would be 
quite possible to write a letter in the cabin. This 
of course is in accordance with results previously 
noticed on other craft of this déscription, although, 
unfortunately, a similar virtue cannot be claimed 
for all torpedo boats, an unhappy official having 
had all the stopping shaken out of his teeth on a 
trial made some little time ago. 


Oficial Trial of Austrian Torpedo Boat built by Messrs. 
Yarrow and Co., December 24, 1885. 
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Speed during one hour ascertained by number of revolutions 
made in that time, 22.43 knots; length of bot, 135 ft. ; beam, 
13 ft., 9 in.; weight carried representing the fully equipped con- 
dition, 16.9 tons. 





THE ELECTRIC LIGHT AT THE PARIS 
OPERA. 
(Concluded from page 546 of vol. xl.) 

BeroreE commencing a description of the motive 
power and the dynamos, which supply the current 
for the lamps at the Opera, we may stop to notice a 
very interesting apparatus of a special and original 
character. This is the regulator by which the bril- 
liancy of the lamps in the great chandeliers is modi- 
fied. The manipulation of this apparatus is the duty 
of the attendant who is responsible for the regu- 
lation of the footlights, and is also within reach of 
therangeof gas taps, technically known by the French 
theatrical machinist as the jeu d’orgue. Now the 











clear space behind the footlights is very narrow, 
and as there is but little room to move about there, 
it was necessary not to encumber it still more. 
Therefore in the new arrangement, besides the 
resistance regulator which serves for the, progres- 
sive extinction of the footlights, a transmission 
device has been introduced by which the great 
chandelier regulator can be manipulated at a dis- 
tance. The peculiar feature of this regulator is, 
that instead of being made in the usual manner with 
resistances of German silver wire, it is formed of an 
iron wire gauze, the width of which at one erd is 
.50 metre, decreasing to .20 at the other. The 
gauze is stretched zig-zag over a series of hollow 
iron rods covered with asbestos and fixed in 
the wooden frame that supports the whole ap- 
paratus. The current is taken at a series of 
37 points in the zigzag by conductors connected 
with the cloth, and the other ends of these con- 
ductors go to a corresponding contact on a central 
disc, which has 37 such contacts spaced around its 
periphery. In the centre of the disc is placed a 
movable contact, which can sweep over all of the 
contacts connected by the conductors to the wire 
gauze. By turning the movable contact to one or 
other of the points around the circumference, the 
resistance can be varied from its maximum at the 
contact No. 1 to a minimum at contact 37. In 
this way the diminution of the luminous intensity 
can be graduated almost insensibly. The apparatus 
is inclosed in a wooden casing and an air current 
keeps the wire gauze cool. This apparatus, which 
is illustrated by Fig. 1 on the following page, 
occupies a considerable space, and is placed in the 
basement, the control of the movable contact 
being effected by a key-board. In front of the 
attendant is a small wheel furnished with a 
pointer, which he can turn by hand in such 
a way as to bring it in front of each of a series of 
37 numbers that indicate which key of the regu- 
lator is in contact. This handwheel is fast with a 
second wheel carrying a pitched chain that descends 
vertically and commands a horizontal shaft placed 
in an extension of the frame of the resistance regu- 
lator. The shaft iscoupled to the axis of the frame 
by a sleeve in such a way as to permit of a slight 
angle between the two. It will be seen that by 
means of this transmission the displacement of the 
upper wheel by the attendant is reproduced with 
absolute certainty to the regulator. This system is 
due to the combined ingenuity of M. Vernes, en- 
gineer-in-chief of the Edison Company, and M. 
Picou, director of the Works of the Industrial and 
Commercial Edison Company, an undertaking 
quite independent of the first-named, and which is 
devoted to the construction of dynamos and ap- 
paratus. 

The arrangement of the dynamos, engines, &c., 
is shown on the plan, Fig. 2. They are placed in 
one of the main basements of the theatre, the same 
that has always served as the power station of all 
previous lighting installations at the Opera, and 
where still remain a 50 horse-power gas engine 
and an Edison dynamo which supplied the lamps 
used on a past occasion. To some extent our plan 
is inexact, as it shows two dynamos of 1200 lamps 
each, while actually one of the machines is re- 
placed by three others of 500 lamps each. The 
electrical and mechanical elements of these two 
series of dynamos are as follows : 

1. Dynamos Supplying 1200 Lamps. 


Resistance of armature ... 0.0038 ohms. 
me magnets ... 2.10 ‘“ 
Revolutions per minute ... 300 
Number of volts ... 120 
Amperes ... .. 1000 


This is an American type of machine, with hori- 
zontal field magnets, and an armature with copper 
bars. 

2. Dynamos of 500 Lamps cach. 


Resistance of armature .. 0.010 ohms. 
jt magnets 1B 5 
Revolutions per minute 300 
Number of volts 120 
Ampéeres_... : 400 


These machines are of the so-called French type 
with upright magnets; four similar ones are in 
operation at the company’s central factory that 
has been lately established at St. Etienne. This 
group of dynamos is driven from a countershaft, as 
shown on the plan, and which is itself driven by 
rope transmission from a pair of Corliss steam 
engines of 350 horse-power nominal, constructed by 
MM. Lecouteux and Garnier. The flywheel is 
16 ft. 5in. in diameter, and the periphery has 
fourteen grooves for as many ropes 1.77 in. in dia- 
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meter. These latter command the countershaft on 
whichare the pulleysdriving the dynamos, and which 
is driven at a speed of 200 revolutions per minute. 
Theenginescan be worked together or independently, 
and either with high-pressure or with condensation. 
The normal speed is 70 revolutions per minute, and 
the length of stroke is 3ft.6.5in. It is intended 
to run the engines at the Opera wholly as condens- 
ing engines. The boilers are fed with the city 
water, but the condensation water, of which 35 
cubic feet per minute are required, is obtained from 
a well sunk by the Edison Company in the base- 
ment of the building. The structure rests on a 
foundation of béton 5 ft. thick, and the construction 
of this foundation was one of the great difficulties 
attending the erection of the building, as a large 
deposit of water stretched over the area on which 
the Opera stands. The architect, M. Garnier, fear- 
ing a possibility of settlement if the water was drawn 
from beneath the béton, prohibited the Edison 
Company from utilising it, and it was therefore 
necessary to line that part of the well passing through 
the water bearing strata, with a tube, and to sink 
down to the lower foundation. Water was found 
only at a depth of 125 ft. below the surface, and it 
appeared doubtful at one time if the attempt would 
succeed, 

Besides the power just referred to, there is a 
spare engine and dynamo in case of necessity. This 
supplementary installation forms part of the Edison 
exhibit of the Paris Electrical Exhibition of 1881. 
But, as the dynamo was of an obsolete type, the 
engine only has been retained. This is a direct- 
acting Armington and Sons’ engine with a cylinder 
12in. in diameter and a stroke also of 12in. The 
dynamo it used to drive has been removed, and in 
its place is a countershaft with two pulleys, each 
commanding an Edison dynamo feeding 400 lamps, 
type A’, of 120 volts and 320 amptres. The speed 
of the main shaft is regulated to 280 revolutions. 
The pulleys on the countershaft are 4ft. 3in, in 
diameter ; those on the dynamos are 15.75 in. in 
diameter. The dynamos weigh each about 3 tons, 
of which the armature weighs 1000 1b. The resist- 
ance of the armature is .0114 ohm, and that of the 
field magnets is 15 ohms. At 900 revolutions they 
furnish 120 volts, and from 320 to 350 ampéres. 
The magnetic field is about 4100 C.G.S. units. 

Before concluding our notice of this interesting 
installation, something remains to be said of the 
boilers furnishing steam to the engines driving the 
dynamos. There are three boilers of the well- 
known Belleville type, and they are placed in the 
basement of the building, and near the exit on the 
side of the Rue Halévy. The products of combus- 
tion are led away from the boiler by an iron flue to 
an uptake, also of iron, resting on a brick founda- 
tion ; the chimney rises to the roof of the building, 
and has a total height of 30 metres, The grate 
surface of each boiler is 46,29 square feet, or 
138.97 square feet {n all. 

The execution of the electric lighting work at the 
Paris Opera is due to a combination of the two 
Edison companies in Paris—the Commercial Com- 
pany, which undertakes installation, and the In- 
dustrial Company, where the dynamos and general 
plant aremade. The chief engineers of these two 
societies are M. Vernes and M. Picou, who have 
admirably succeeded in the work they have under- 
taken, and to whom we are indebted for the infor- 
mation contained in this and preceding articles. 








NOTES. 
An Evecrric Mountain Ramway. 

Ir is stated that a concession has been granted 
by the Swiss Government to a firm of electrical 
engineers at Geneva for making a railway up Mont 
Saléne near that place. The line will be made with 
a central rack very similar to that of the Righi line ; 
the toothed pinion which works into it being driven 
by machinery. 


NITROGEN IN THE Sot, 

Experiments on the absorption of nitrogen in the 
soil have been made by M. Joulie with glass vessels 
containing pure earth moistened with distilled 
water, and slated under a glass roof and grille, but 
in the open air. Crops were grown in them and 
duly dried, weighed, and analysed in order to find 
what was the gain in nitrogen. The results indi- 
cated that this gain amounted to 0.865 grammes for 
every 14 kilogrammes of soil, or 0.577 grammes per 
kilogramme. Referred to area of soil exposed, the 
fixation of nitrogen would be 432 kilogrammes for 
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every hectare. M. Joulie believes the source of 
this nitrogen to be the air. 
Log CuutEs. 

In many of the lumber regions of America the 
timber growing upon elevations is moved to the 
valleys and thence to sawmills or shipping by 
sliding down large timber troughs, which lead to 
some lake or river. In one of these the time re- 
quired for a log to pass through a chute 1700 ft. in 
length and descending 700 ft. was fourteen seconds, 
and the log would strike the water like a projectile. 
In the western portions of the United States the 
sugar pine logs often weigh 10 tons. A man work- 
ing near the top of one of these chutes at Berlin, 
N.H., after a light fall of snow, was unfortunate 





enough to slip and fall in, but luckily fell upon his 



















































| pantaloons and took an involuntary ride in a sitting 


| posture ; his good luck kept him company during 
is descent, and at the bottom he passed through a 
| large pile of snow which had been thrown up by 
the descending logs, and in this manner his velocity 
' was checked so gradually that no bodily harm 
ensued, 
A New Frreproor Piaster. 

A new artificial stone composed of asbestine, a 
mineral abounding in certain localities in the State 
of New York, U.S.A., consisting principally of 
silicate of magnesium mixed with powdered flint, 
caustic potash, and silicate of soda, or water-glass, 
and reduced to a putty, is used for fireproofing of 
buildings in the United States. It is transported 
in this condition and mixed with sand before ap- 
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‘THE STANNINGTON BOILER EXPLOSION. 
(For Description, see Page 14.) 





























































































plication. A peculiarity of this substance is the 
tenacity with which it adheres to smooth surfaces, 






























































- > ree 756 W cenvar yet 
: 3 
3 pea cacscesl cece A 
e oF r) 
2 3 ol : g 
H : 2 H $ 
3 3 ® Gee 6 2 
‘9 e : ihe H 
208 § $i tact? g g 
H | F 
+ oO 
$ 3 3 
3 : : 
23 ecccooocgeesoccsos PTT | ee 22ceccego-| 
gay 
e e 
a ee haa: 
° e ° 
° ; : 
2. as on pmerrcee __ of Ceres 
q & $ ‘| : 
a Sfese 6 e : 
; ee bs : 3 
oe °| b a | o gq 
z or) e Py sil PaiumARyY 
220090800 LS R22) occ cco co oPPARe POPS RM 4 4000 cc000 
: | 3 3 3 : 
o} - ° a b ° 
S) ejees | e 
‘| ° ‘| H 3 
spelt: ° ae 4 i? : 
122.2) 4 4 122.2 . e S 
o b4 o o 3 
el ° 9) pe | 
g ry 3] 5 A 
}- oe @eoce soceeo2eee $ eesse2go9 < 
¢ } EK su 2 gees Y 
“ wr, arts wees Y 
<omnth me toed comrectd one fl te, th Ye. SE ste Be N33 
ora 
Fig. J Fug. a 


not requiring to exude through orifices or spaces to 
form a bond, as is the case with ordinary plaster. 
One method of its application consists in lining the 
room with sheet-iron about No. 28 in thickness, 
finely corrugated and protected against rust by a 
coat of asphaltum varnish or its equivalent. Upon 
this surface the plaster is floated in the ordinary 
manner, and it soon hardens. It will resist heating 
by fire, and is not cracked by the application of 
water while in a heated condition. 


Tue Arr Brast in Sortine Coat. 

One of the most important inventions in the 
United States during the year is the invention of 
Mr. Ransom T. Mitchell, of Bradford, Penn- 
slyvania, for the use of an air blast to the fine 
anthracite coal, in a manner which dries the coal 
and also blows the dust away, as the coal is moved 
thereby from the coal breaker to the pile. In the 
early days of the anthracite coal-mining industry, 
40 per cent. of the production of the mines were 
cast away as refuse culm; within the last fifteen 
years this waste has been reduced to one-seventh of 
the output. Even at this ratio, the expense of the 
daily removal of waste in the anthracite coalfields 
of Pennsylvania has been estimated at 20,000 dols. 
per day, and it is claimed that by the use of this 
new and simple process that a sufficient amount of 
merchantable coal can be taken from this culm to 
make the operation a highly profitable one, and the 
whole saving due to this process in this region has 
been estimated at 6,000,000 dols. annually, not to 
mention the profits due to re-working the abandoned 
culm piles of years’ standing. 


Sus-AQuEouS PHOTOGRAPHY. 

Photography under curious and novel circum- 
stances has recently been attempted at the Forth 
Bridge, where several groups have been taken in 
the working chamber of one of the caissons under 
a pressure of air of 25 lb. to the square inch. It 
was found that this did not have any effect upon 
the film, but that the passage of the rays of light 
was very greatly interfered with by the haze or fog 
which is always found in compressed air. In order 


to get a sharp image it was necessary that the air- 
compressing machine should be run slowly and 
steadily during the experiments, and that the locks 
which afford entrance and exit for men and ma- 
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terials should be kept closed, as variations of pres- 
sure, either upwards or downwards, increased the 
haze. The photographs were taken by Mr. E. G. 
Carey, assistant-engineer, who brought very con- 
siderable perseverance to the work. He obtained 
the light in the first instance from three, and after- 
wards from five arc lamps of 1200 candle-power each, 
and to judge of the time of exposure he first took a 
group on shore under similar conditions of illumina- 
tion. Ten seconds were found to give fair results, 
and a series of views in the caisson were taken with 
12, 20, 25, and.30 seconds’ exposure. These proved, 
on development, to be greatly under-exposed, and 
ten days later, a second attempt under similar condi- 
tions wasmade, but with exposures of 5, 10, and 15 
minutes. The plates were, however, poor, indistinct, 
and blurred, and it was evident that more light was 
required. Five lamps were then tried, one at either 
side of the group, one behind it, and two lighting 
the remainder of the chamber. This attempt gave 
encouraging results, with 7 and 8 minutes’ exposure, 
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In the final experiments it was decided to try the 
effects of plates of exceptional rapidity, similar to 
those used for the most rapid yacht work, and 
these, with an exposure of 14 to 2 minutes, gave very 
fair results, the lamps being in two rows, one at 
either side of the group, in such a position that they 
could not shine into the lens. The lens used was 
by Dallmeyer 2} in. aperture and 18 in. focal 
length, the plates being 12 in. by 15 in. We have 
received copies of the groups, and find, in spite of 
the difficulties, that the faces come out very clearly, 
particularly when it is remembered how long was 
the exposure. 


TELEPHONIC CURRENTS. 


The strength of telephonic currents with several 
different transmitters has been successfully measured 
by Mr. C. R. Cross and Mr. J. Page, of the Massa- 


abt Joy’ 


| chusetts Institute of Technology. They employed a 


Hartmann unifilar electro-dynamometer of the form 
described in Wiedemann’s Annalen, vol. xv., 1882, 
page 250, but modified by removing the heavy 
movable coil, and replacing it by a light close- 
wound coil of No. 36 copper wire with a suspending 
wire of the same gauge and 40 centimetres long. 
The resistance of the instrument was 206 ohms ; 
that of the suspended coil being 166 ohms. The 
dynamometer was usually placed in the secondary 
circuit of a small induction coil, the resistance of 
the secondary circuit of which was about 800 ohms. 
The microphone transmitters were placed in the 
primary circuits with two Grenet cells arranged in 
parallel. When a magneto transmitter was used it 
was placed directly in circuit with the electro-dyna- 
mometer, The Hunnings, Fitch, Blake, Edison, 
and Bell magneto transmitters were tried. All of 
these are well known in this country except the 
Fitch, which employs two hard carbon discs as 
electrodes. The German vowels a 0 u i were spoken 
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into the transmitters at the pitch of B of 480 vibra- 
tions, and with about the same intensity as could 
be realised. The strengths of the currents were 
with the ; 


Hunning: 
Vowel. Amptre. 
For a ... -000737 
Diss ‘ Ee: és és .000787 
Weve ‘ey wed ae _ -000503 
bss ee ~ tee és -000213 
Fitch : 
a -000450 
0 -000548 
u -000442 
i .000264 
Blake : 
a -000123 
r -000144 
u -000114 
Edison ; 
Ee an Eee ote Cs -000088 
Beak: iss ‘Se = as .000123 
u.. ne! ie ont eng .000144 
Bsa i a ie es -000072 
Magneto Transmitters : 
Sees he Ee Ae ee .000123 
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es. ee om ae a .000238 
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RussIA AND THE COCKERILL SCHEME. 


The Russian Minister of Marine has published a 
denial of the statement, printed by the Novae 
Vremya, that the Admiralty had entered into an 
agreement with Cockerill and Co. for leasing to 
them Nicolaeff Dockyard for a term of years. The 
contract may not have been actually signed, but it 
is a matter of fact that the subject has been 
negotiated, and is still under consideration by the 
Russian Government. At any rate, one or two 
points are beyond the reach of controversy. The 
Belgian firm has contemplated for some time past the 
establishment of a works at Nicolaeff, and shortly 
after the visit to their place of Admiral Shestakoff, 
the Minister of Marine, in the autumn, despatched 
thither representatives, who formally applied to the 
Municipal Council for the right to hold lands for a 
term of years for the construction of an engineering 
works. The proposition was publicly discussed, 
and so far the Cockerill business is proof against 
contradiction. A few weeks ago the manager of 
Cockerill’s arrived at St. Petersburg to conduct 
negotiations for establishing a basis for Government 
support, and it was during these that the suggestion 
was made that the firm, instead of building a new 
works, should take over bodily Nicolaeff Dockyard. 
Of course, no proof exists as to the course of these 
negotiations, beyond what is verbally current in the 
higher naval circles at St. Petersburg, but we can 
say that in those circles the contradiction of the 
Minister of Marine is taken to mean only that the 
contract has not been actually signed. At first 
sight it may seem curious that a large dockyard 
should be handed over to a foreign company, but 
the proposition under discussion admits of plausible 
argument in support of it. Of late years Russia 
has built large workshops at Nicolaeff and filled 
them with costly machinery. She, however, 
possesses no adequate staff of practical and technical 
engineers to place in charge of it to produce the 
extensive results she aims at. Such a staff can only 
be supplied from abroad, and it appears wiser to 
the Russian Admiralty to allow Cockerill to work 
Nicolaeff Dockyard for it than for the Belgian firm 
to erect a second series of new workshops ‘at 
Nicolaeff, outside the dockyard, and allow the first 
series, inside it, to remain idle. The adoption of 
the latter course would be in the end the more 
expensive one for Russia, while, what is more im- 
portant still, a considerable time would be lost in 
erecting the new shops, which, in the present con- 
dition of affairs in the East, the Government be- 
grudge. Russia’s chief aim is to ostablish a large 
ironclad fleet in the Black Sea as quickly as possible, 
and no consideration of sentiment and economy 
will be allowed to thwart the reajisation of her 
designs. 


Propos—ED ARMSTRONG WORKS IN Rwuss!A. 


In spite of any exceptional agreement with 
Cockerill and Co., which Russia may make in 
order to render herself as quickly as possible the 
leading naval power in the Black Sea, the general 
policy of establishing foreign undertakings in Russia 
itself will be exposed to a vigorous discussion. 
Already the annual conference of the iron and coal 
trades of South Russia, assembled at Kharkoff, has 
forwarded the Government a protest against the 


course taken by the Minister of Marine in en- 
couraging in any way the erection of an establish- 
ment by Cockerill, and it is expected that the 
larger and more influential general conference 
assembled at St. Petersburg will pass the same re- 
solution. Concurrently with this, and the attacks 
of the Russian press on the older arrangement with 
Cammell and Co. at Kolpino, the Novosti has 
opened fire on a proposition of the Minister of 
War to offer favourable terms to Messrs. Arm- 
strong, Mitchell, and Co., to establish a gun 
foundry in Russia. The Novosti publishes side by 
side the opinions of two commissions appointed by 
the minister to report respectively upon the Arm- 
strong scheme, and the condition of the Aboukhoff 
works at St. Petersburg. The Aboukhoff Steel 
Works were established years ago as a private State- 
aided concern for the manufacture of heavy steel 
ordnance, and after collapsing, was taken in hand 
by the Government and kept going by a nursing 
process, which has proved very expensive and re- 
peatedly involved the Government in discreditable 
scandals. The erection of a new works by Arm- 
strong would compete seriously, and perhaps put 
an end to the Aboukhoff one, and consequently, as 
might have been expected, the two committees re- 
ported one against the other. In our own country, 
instancesare not unknown of hasty opinions, and ridi- 
culous recommendations formulated by committees, 
but publicity exercises a wholesome check upon 
such official extravagancies as are disclosed by the 
Novosti, where the facts as well as the opinions of 
the two committees run counter to one another, and 
the conclusion is forced upon the reader that either 
one of the two committees did its work badly and 
reported from interested motives, or else that both 
were bad in this respect. Judging from the gene- 
rality of the opinions expressed, the commission 
appointed to examine the Armstrong project ap- 
pears to have been the fairest and the least un- 
biassed. This view we express, not because the 
committee reported in favour of the Armstrong 
scheme, but because its statements are less open to 
criticism, and on account of the notorious corrup- 
tion that has always marked the relations between 
the ofticial world at St. Petersburg and the Abouk- 
hoff Works ever since the concern started opera- 
tions. 
A Sream Pump ror Ligurp Leap, 

B. Roésing of Friedrichshiitte, Germany, has 
lately introduced an apparatus for pumping molten 
lead by steam pressure. Its special use is to facili- 
tate the casting of lead into pigs, or its removal 
from one pot to another during desilverising, and 
other operations in cases where the pots are not so 
placed as to allow of its being simply run out from 
tapping holes in the pot-bottoms. The pump con- 
sists of an iron cylinder, closed at both ends, but 
provided with a ball valve at the bottom, and having 
two pipes fixed into the top end. One pipe de- 
livers the steam just under the cover, and the other, 
the delivery pipe for the lead, reaches very nearly 
to the bottom of the cylinder, while outside and 
above the cylinder it rises to a suitable height, and 
is curved over for the convenient flow of the lead. 
If a lead-pot is to be emptied, say into pig-moulds, 
the pump is first heated to such a degree that the 
liquid lead will not congeal on it, and is then sunk 
into the metal. The steam-pipe has on it a three- 
way cock, which is now connected to the pipe from 
the boiler. The cock being first turned so that the 
pump cylinder communicates with the air, the lead 
outside raises the ball-valve and fills the cylinder. 
The cock is then turned so that the communication 
with the air is closed and steam of suitable pressure 
isletin. This at once closes the ball-valve and 
forces the lead to rise inthe delivery pipe. In this 
way the cylinder is emptied, and as soon as the 
lower end of the delivery pipe is free from lead, the 
steam rushes up it, thus lowering the pressure in 
the cylinder so far that the lead can again open the 
ball-valve and rise in the cylinder. The steam 
pressure then again rises, closes the ball-valve, and 
expels the lead as before up the delivery pipe. 
These alternations follow one another very rapidly 
and an almost continuous stream of lead is ejected 
from the pump, as lorg as enough remains in the 
pot to open the valve and rise in the cylinder. 
German metallurgical papers speak of the pump as 
working very well indeed at those works which 
have adopted it, proper relations being maintained 
as to size of pipes, cylinder, steam pressure, &c. 
Of course, in principle, the idea is anything but a 
new one. In sugar refineries hot liquors have long 





‘* acid eggs” of sulphuric acid works are the same 
thing, only using compressed air in place of steam, 
and being made without a self-acting valve for re- 
filling the pump, the liquor to be raised being run 
in from a pipe with stop-cock for each operation 
of lifting. The application to molten lead, how- 
ever, is a new one. The New York Engineering 
aud Mining Journal gives a description of the 
pump (which it appears to regard as new in prin- 
ciple, as it says that ‘tit is believed that this 
apparatus could be used for other hot liquids, and 
(compressed air being substituted for steam) also 
for cold ones”) apparently communicated direct 
from the adapter. From the same source it pro- 
bably has received the very amusing information 
which it gives as to the action of the German Patent 
Office concerning Résing’s application for a patent 
for the pump. It does not appear that any objec- 
tion was raised on the score of novelty, but the 
wiseacres at the Patent Office refused a patent 
because they discovered a reason satisfactory to 
their own minds why the pump would not answer. 
They wrote to the applicant the following piece of 
wisdom, which, as the Engineering and Mining 
Journal says, is ‘‘ awe-inspiring :” ‘‘ You have not 
touched the point most important to the operability 
of the apparatus, namely, the excessively high 
pressure, corresponding to the temperature of the 
molten lead, which the steam must acquire through 
contact with it, and which renders doubtful the 
operability and applicability of the apparatus.” As 
our contemporary points out, the suppcsition that 
excessive pressure could be produced by super- 
heating one end of a small steam current which is 
in open connection with the boiler, is, of course, 
perfectly absurd, and astonishes us very much as 
coming from officials of the Patent Office of 
a country where science ‘‘lies around loose” for 
everybody's benefit. When this solemn suggestion 
was put forth the pump was working perfectly. 
But the patent has never been granted, and it 
appears that the officials concerned are quite sure 
the apparatus will not work. It is some con- 
solation to see that thickheadedness is not a 
special monopoly of our own dear Patent Office. 








THE METROPOLITAN WATER 
SUPPLY. 

Betow we publish the December tests of the 
metropolitan water supply, carried out according to 
the method described in our issue of October 7, 
1885. The Table is specially interesting from the 
fact that it shows in some instances a falling off, 


Tests of the Metropolitan Water Supply during 
December, 1885 
By Dr. Kocn’s Method. 
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REMARKS.—With exception of the Lambeth, West Middlesex, 
New River, and Kent Company, the London water supply de- 








been raised by exactly similar apparatus, and the 








creased in December biologically in purity, probably owing to the 
heavy rains and consequent floods. The supply of the four com- 
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panies named is within the standard styled ‘“‘ very good” by Dr. 
Koch, that of the Chelsea Company closely approaching it. The 
above figures appear to indicate that some of the companies are 
better provided he eeryt emergencies than their neighbours. If 
this should be further confirmed, it may serve as an important 
guide to the latter. The results of testing the supply of the Kent 
Company’s Bath well and New Well, Deptford, are highly satisfac- 
tory. The four colonies in the latter were of the kind known as 
Penicillium glaucum, which occurs almostZeverywhere. The bio- 
logical purity of these samples is the more striking, since the 
temperature of the Kent water supply has been throughout above 
the point at which microphytes develop freely, whilst the tem- 
perature of all other supplies is below that point. The deteriora- 
tion in the covered reservoir was to be expected, considering that 
in New River water, which was protected during the experiment 
against any atmospheric contamination, the colonies increa’ 

n six days from one liquefying, or a total of 53, to 630 liquefying, 
or a total of 770,000 colonies. It is to be hoped that means will 
be found of supplying the excellent water from the wells above 
referred to without exposing it to any such deterioration, insig- 
nificant as it may be from a practical point of view. 

Gustav Biscuor, F.1.C., F.C.S 
4, Hart-street, W.C., December 28, 1885, 


Mr. Bischof is intending to read a paper next 
month on this method of analysis before the Society 
of Chemical Industry, in which he will explain the 
significance of the biological test and the nature of 
the evidence it bears on the London water supply, 
which from the point of view of this biologist is 
exceedingly satisfactory. 








THE FLOOD ROCK EXPLOSION. 
By Mr. Jutius Suir. 

THE magnitude of the work carried out at Flood 
Rock has given a special interest to each detail in 
connection therewith, and as the writer was intrusted 
with the important work of manufacturing and 
placing in position the electrical detonators and 
wire, he is perhaps better acquainted with this 
special branch of the explosion. 

Themanner of sympathetic explosion here adopted, 
I believe for the first time on an extended scale, 
very much simplified the manner of ignition, for of 
the whole number of holes charged with explosives, 
not one was directly connected with an electrical 
detonator. 

The fuzes were what is known in the trade as 
platinum, or low tension. The bridge was }-in. 
1000 
when cold of 1.72 ohms, and at igniting tempera- 


a od 


long and in. in diameter, and had a resistance 
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charges that the electric fuzes were attached, 591 in 
all. In the drill-holes surrounding these initial 
charges, was packed the enormous amount of racka- 
rock which made Flood Rock a thing of the past. 
In each cartridge, at the exposed end, was a de- 
tonator containing thirty grains of mercurial fulmi- 
nate in such a position as to receive the shock of 
the central charge. This system was duplicated 
throughout the mine. The success obtained proved 
the correctness of the means. 

As to the amount of explosives used I cannot do 
better than to quote the engineer’s figures: ‘‘ The 
number of pounds of rackarock put in drill-holes was 
240,399 ; of dynamite, 42,331; total, 282,730 Ib. ;” 
to which should be added 240 1b. of fulminate. 
‘“‘There were 16,789 drill-holes in the roof, and 
772 in the pillars. The total amount of rock to be 
broken by the final blast was 270,717 cubic yards, 
covering an area of about nine acres.” As the 
firing battery was arranged by the engineers, I give 
it in their own terms. 

‘‘The battery was a most excellent one. Each 
cell had an electromotive force of' 1.95 volts, and 
an internal resistance of only 0.01 ohms The 
plates were 6 in. by 9 in.—-four carbon and three 
zinc in each cell, separated by only } in. The 
ordinary bichromate solution was used. There 
were sixty cells, all coupled in one series, two 
large mercury cups constituting the poles. The 
twenty-four lead wires dipped into one of these 
cups, and the twenty-four return wires terminated 
ina third. Between this third cup and the remain- 
ing pole of the battery stood the circuit-closer 
(see diagram). It consisted of a stout iron cup 
containing mercury, in which sat a thin glass 
tumbler, also partially filled with mercury. Two 
large strips of copper connected the mercury in the 
iron cup with one pole of the battery and that in 
the glass with the cup containing the return wires. 
It is evident that to close the circuit through the 
fuzes it would only be necessary to break the 
tumbler so as to let the mercury in it mix with that 
of the iron cup. To do this at the proper moment, 
a }-in. iron rod, 4 ft. long, terminating at the 
top on a small round disc, stood with its point in 
the bottom of the glass. It was long enough to pass 
through the roof of the battery house. An ordinary 
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ture (360 deg.) was about 2.74 ohms, and as the 
Government engineers required all the circuits to 


have the same resistance when hot, it required the | on with a lump of wax. 
It was so| determined by experiment that the blow struck by 


greatest skill to obtain this perfection. 
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80-grain platinum fuze, connected with a small 
battery at Astoria, was laid on the disc, and stuck 
It had been previously 


arranged that there were but two different lengths | this on exploding, and transmitted by the iron rod, 
of wire used, comprising 25 circuits in all; 21 of | was so sharp as to reduce the tumbler to dust with- 
which contained 25 detonators with wire 52 ft. long | out splashing the mercury so as to risk not closing 
between each, and three of 22 detonators with wire | the circuit perfectly.” 


106 ft. The resistance of these circuits was 51 and 


The success obtained was perfect, the detonation 


55 ohms respectively,.cold, and were both 757 ohms | being simultaneous and complete throughout the 
hot. (This resistance was estimated.) One of the! mine. 


most difficult things in connection with this work 
was to maintain perfect insulation, and also to keep 
the fulminate dry. This was obtained by covering 
the detonators entirely with plastic gutta-percha, 








| THE SCOTCH PIG IRON TRADE IN 1885. 


As regards the Scotch pig iron trade, the past year 
has been one of almost continuous depression. No 


and while in that state carefully joining it with the | doubt there were two or three instances of an upward 


connecting wires. There were no breaks in the 
circuits, all joinings being made in the fuze heads, 
which reduced the leakage to a minimum. 

They were wound on spools at the factory in 
such a manner as to allow the detonating charge to 
be easily attached and safely secured to the electric 
fuze. The circuits were 2440 ft. and 4132 ft. re- 
spectively. Each electric detonator was reinforced 
by ? lb. of No. 1 dynamite, packed loosely in a 
brass cartridge-case, and made moisture-proof by 
means of a tight-fitting cork and plastic wax. 

In the centre of each gallery was placed about 
10 lb. of dynamite, securely lashed to horizontal 
supporting timbers, and it was to these primary 





movement being made in prices, but they were of only 
short duration, while the fluctuations were confined 
within comparatively narrow limits. From the annual 
returns compiled by the Committee of the Scotch Pig 
Iron Trade Association, we are reminded that the 
highest price of warrant iron during the year was 
43s. 114d. per ton, as against 44s. 74d. in the previous 
year, 493, 34d. in 1883, and 53s. 14d. in 1882. Then, 
again, the lowest price over the past year was 40s. 74d., 
as compared with 40s. 10d., 43s. 6d., and 46s. 8d., 
respectively, in the three years just mentioned. 
Going backwards in the same way, the average price 
over the four years was 41s. 10d., 42s. 1}d., 46s. 9d., 
and 46s. 44d., respectively. All through the past 


| twelve months there has been abundant evidence of 





the greater portion of the warrants being held in a 
very few, but at the same time very strong hands, 
Had that not been the case, the enormous increase 
of stocks which we shall speak of shortly, would 
doubtless have resulted in a very decided reduction in 
prices, 

The production of pig iron during the past year is 
given in the returns issued on behalf of the Iron- 
masters’ Association, at 1,003,562 tons, as compared 
with 988,000 tons in 1884—thus showing an increase 
of 15,562 tons. In the year 1883, however, the total 
make was 1,129,000 tons. The average number of 
furnaces in blast over the year has been 90, as against 
95 in 1884, 110 in 1883, and 108 in 1882. The year’s 
consumption of pig iron in the foundries is given at 
152,597 tons, and in the malleable iron and steel works 
at 243,022 tons, being a total of 395,619 tons, whereas 
in 1884 it amounted to 468,000 tons, and in 1883 to 
483,000 tons. There was a decided increase in the 
consumption under the second head—about 11,000 tons, 
so that the decrease was wholly in respect of foundry 
consumption, which amounted in 1884 to 237,000 tons. 

Foreign and coastwise shipments and deliveries by 
railway to England, give a grand total of 444,614 tons, 
or 89,386 tons under the total for 1884, which was 
534,000 tons, while in 1883 the total shipments and 
rail deliveries amounted to 647,000 tons. 

It is in reference to the stocks existing at the close 
of the year that most concern is felt, and they have 
increased to an extent far beyond the anticipations of 
almost every person, so that all calculations regard- 
ing them, as the year advanced, have been totally 
upset. In Messrs. Connal and Co.’s public warrant 
stores there were 665,688 tons on the day on which 
the annual returns were made up, as compared with 
579,423 tons on the same day in 1884; and in 
makers’ hands there were 384,995 tons, making a total 
of 1,050,683 tons. Now this quantity is in excess of 
the previous year’s stocks, as given in the official re- 
turns, to the extent of 229,683 tons. The great dis- 
parity between the anticipations and the actual 
results, is due to a cause over which the Pig Iron 
Trade Association had not even the slightest 
control. For four years previous the make, and 
therefore the stocks, had to be estimated by the 
Committee of the Association, owing to the fact 
that complete returns could not be obtained at the 
close of each year from the whole of the ironmasters, 
It is now very apparent that the estimates made a year 
ago by the Committee, were seriously on the wrong 
side. The make for the past year, with an average of 
five furnaces fewer in blast than in 1884, is considerably 
more than 15,000 tons higher, as already indicated ; 
so that it must be concluded that the average make 
per furnace is probably about 210 tons per week, in- 
stead of 205 tons, which is the last estimate that we 
have seen on that matter. It is now stated that the 
actual increase of stock during the past year is 163,329 
tons, which brings out a discrepancy of 66,354 tons 
avising from previous under - estimates. In expla- 
nation of the increase in production and stocks, it may 
be stated that in recent years the blast furnaces 
have been undergoing great improvements, espe- 
eially with the view of giving increased productive 
—' and therefore, as previously indicated, the 
old estimate of what a furnace will produce must be con- 
siderably augmented. Since the official returns were 
issued a great amount of surprise has been displayed 
both by “bulls” and by ‘‘ bears,” but it is now gradually 
disappearing as the buyers and sellers become familiar 
with the stubborn facts of the case. With the view, 
however, of providing that no such surprise shall 
again be excited by returns of the Big iron trade, it is 
in contemplation to approach the Ironmasters’ Asso- 
ciation with the suggestion that a monthly, or at least 
a quarterly, statement of the production and stocks of 
Scotch iron be obtained and published. That is cer- 
tainly an excellent suggestion. 

The consumption of Cleveland and Cumberland pig- 
iron in Scotland during the past year, amounted, in 
respect of foundries, to 270,000 tons, and in the 
malleable iron and steel works to 195,000 tons, ora 
total of 465,000 tons, as compared with 369,000 tons 
in 1884, and 422,000 tons in 1883. The increased 
consumption of English pig iron during the year, 
amounting to 96,000 tons, is largely due to the in- 
crease in the production of Siemens steel, which 
requires that considerable demand shall be made on 
the Cumberland blast furnaces; at the same time, 
however, it must be borne in mind that very large 
quantities of hematite pig iron suitable for that pur- 
pose, are also made in Scotland, there being at present 
as many as thirteen furnaces working upon hematite— 
five at the Coltness Works, one at Calder, three at 
Summerlee, one at Clyde Iron Works, two at Govan 
Iron Works, and one at Dalmellington. 

Returning to the statistics of the year’s exports, we 
may briefly refer to a few of the leading facts gem 
them. There was a falling-off to the extent of about 
13,000 tons in the shipments to the United States, and 
to the extent of about 50,000 tons, as compared with 
those of 1883. Germany took about 36,000 tons less 
in 1885 than she took in the previous year, The ex- 
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ports to Russia showed a falling off to the extent of 
about 15,000 tons; and France, Italy, and Holland 
all took smaller quantities than in 1884—from 2000 to 
5000 tons. ‘To the Australian colonies, however, there 
was a notably increased shipment, which was not only 
the greatest on record, but quite double that of any 
preceding year. 

As regards the future of the Scotch pig iron trade, 
it is very difficult to prognosticate with any degree of 
confidence ; still it is the opinion of many persons that 
there is yet a big future in store for the trade, which 
not even Cleveland can quite overshadow. 








DR. THOMAS ANDREWS. 

Scrence has recently lost, in the person of Dr. 
Andrews, a zealous devotee and a successful investi- 
gator. He was born in Belfast in December, 1813; 
and, after a distinguished academical career in Glas- 

ow and Dublin, he took his medical degree in the 

niversity of Edinburgh in 1835. 

He did not allow his professional duties, however, 
to wholly absorb his attention. He carried out several 
researches of a medico-chemical and physical nature, 
and embodied his results in articles contributed to the 
leading scientific journals. Thus, in his first published 
contribution to science, he endeavoured to show that 
the blood of cholera-stricken patients contains less 
than the normal quantity of water, whilst, in another 
paper, he dealt with the electrolytic decomposition of 
sulphuric acid, proving that the composition of the 
gas evolved at the cathode depends greatly on the 
temperature of the acid. 

Dr. Andrews, though of a highly nervous tempera- 
ment, was calm inquirer and a very patient experi- 
menter, After his election to the Professorship of 
Chemistry in Queen’s College, Belfast, he became 
emphatically a laboratory man; and his pastime, as 
well as his delight, was his scientific work. His name 
will long be honoured among physicists for his two 
great classical researches, In the first of these he dis- 
covered the existence of a ‘ critical” temperature for 
carbonic acid, nitrous oxide, ammonia, and other 
gases, and he established the important fact that there 
is no discontinuity between the liquid and gaseous 
states of matter. 

In the second, he determined with care the thermal 
equivalent of the energy due to a variety of chemical 
combinations, such as that of oxygen with hydrogen, 
copper and zinc, and that of chlorine with phosphorus, 
tin and iron. The results of Favre and Silbermann 
were published subsequently to those of Andrews, and 
show, in a striking manner, the accuracy of his de- 
terminations. 

Dr. Andrews likewise took up the study of ozone 
some time after the discovery of that body by Schin- 
bein in 1840, and he had the merit of proving, by an 
admirable series of experimental tests (Phil. Trans., 
1856), that, whether generated by the electrical 
machine, or evolved at the anode in the electrolysis 
of water, or by the oxidation of phosphorus in moist 
air, it is always the same simple body, viz., a con- 
densed and highly active form of oxygen. 

Dr, Andrews allowed himself a few excursions into 
the regions of history and politics ; but he was happier 
in his laboratory note-books than he proved to be in 
his politico-literary publications. 

In 1869 he gave the Bakerian lecture before the 
Royal Society, selecting for his subject ‘‘The Con- 
tinuity of the Liquid and Gaseous States of Matter.” 
He was again chosen Bakerian lecturer in 1876, on 
which occasion he pointed out the further develop- 
ment of his favourite subject of investigation. It is 
not too much to say that the work of Dr. Andrews 
naturally and immediately led up to the complete 
solution of the great physical problem of the lique- 
faction of the Panos ‘“permanent” gases, By his 
discovery of ‘‘critical” temperature, he showed why 
Faraday’s repeated attempts ended in failure, and 
prepared the way for the brilliant achievements of 
Cailletet and Pictet. 

Dr. Andrews was a friend of many foreign savants, 
among whom were Dumas and Liebig. He was also 
a regular reader of French and German scientific 
periodicals. During his residence in France and Ger- 
many he applied himself to acquire a thorough know- 
ledge of the languages of those countries, which know- 
ledge he rightly deemed to be now-a-days essential to 
every English man of science, 

Dr, Andrews was elected an F.iR.S, in 1849, and 
was an Honorary Fellow of the Royal Society of 
Edinburgh, as well as a corresponding member of the 
Royal Society of Gottingen. He was President of the 
Glasgow meeting (1876) of the British Association ; 
and, in the discharge of his duties, gave an eloquent 
review of the science of the period. 

In 1845, he was appointed first Vice-President of 
Queen’s College, Belfast, which position he soon ex- 
changed for the higher one of President. He held 
this office until 1879, when he resigned in order to 
spend his remaining years in quiet and seclusion, It 
is not improbable that he shortened his life by his 
idiosyncracy of taking but two meals a day—an early 





breakfast and a late dinner—and allowing himself no 
refreshments of any kind between meals, One would 
hardly have expected such an abstemious peculiarity 
from a man of his scientific attainments. 

Dr. Andrews died on November 26, leaving behind 
him the reputation of an eminent physicist and a 
genial, warm-hearted friend. 





MISCELLANEA. 
A RAILWAY between Marysville, Nebraska, and Man- 
hattan, Kansas, is to be commenced at once. 


A peoimiony survey is shortly to be made for a rail- 
way between Winnipeg and Hudson’s Bay. 


A large glass works in Pittsburg, which has been idle 
for five years, is to be again started, natural gas furnish- 
ing the fuel. 


The Panama Railway has been flooded to the depth of 
15 ft. by a heavy sea and wind, which heaped up the 
waters of the Chagres River, 


On November the 25th last, the Ohio Central Railway 
was opened, when the bridge over the Ohio at Point 
Pleasant was tested. 


Three torpedo catchers of the Grasshopper class are to 
be built in the Government yards, and Messrs, Laird, o 
Birkenhead, have received an order to build several by 
contract. 


At a special court held at the Trinity House on Tues- 
day, Lord Salisbury was unanimously elected an Elder 
Brother of the Corporation, in the room of the Duke of 
Somerset, deceased. 


The twin-screw armoured cruiser Narcissus, 12, 5000 
tons, 8500 horse-power, constructed for the Admiralty by 
the Earle Shipbuilding Company, Hull, is ordered to be 
sent to Chatham to be completed. 


The Vulcan Shipbuilding Company of Stettin is now 
constructing two war vessels for the Chinese Government, 
and have also sold eight torpedo boats to the Greek 
Government. 


The Channel Squadron is announced to leave Lisbon on 
a cruise of evolution along the Portuguese coast. Off 
Lagos Bay, Algarve, several of the vessels will go through 
a series of torpedo experiments, j 


There are 70 miles of street railway in St. Petersburg, 
on which are 895 cars, drawn by 2000 horses and nine 
locomotives, Fifty-one million passengers are carried 
yearly. 

The Maryland and Delaware ship canal which is under 
consideration, is proposed to be 17 miles long, 171 ft. wide 
on the surface, and 27 ft. deep; 43,000,000 ft. of earth will 
have to be dredged, and 8,000,000 dols. spent. 


The City Press states that the new Council Chamber has 
cost the Corporation 44,4311., and the erection of temporary 
offices for the town clerk’s, architect’s, and other depart- 
ments has involved an additional expenditure of 18171. 


The American Engineer states that the contract for the 
piers of the new bridge over the St. Lawrence has been 
let to Messrs. Reed and Fleming, and the ironwork to 
the Dominion Bridge Company. 


A 43-ton new patiewe breechloading gun arrived at the 
Royal Arsenal, Woolwich last week, from the factory of 
William Armstrong and Co., Elswick, who are manufac- 
turing a number of these guns for Her Majesty’s Govern- 
ment. 


Mr. R. G. Underdown, who has been general manager 
of the Manchester, Sheffield, and Lincolnshire Railway 
for many years, has retired, and has been elected to a 
seat at the board of directors. Mr. W. Pollitt succeeds 
Mr. Underdown as general manager. 


The Medway Steam Reserve authorities have received 
instructions to prepare the Ernest, Arthur, and Albert 
un-vessels, recently built for the Government by Messrs. 
hornycroft and Co., for foreign service. It is stated 
that the vessels are to be commissioned for service in 
Egypt. 

The aa receipts of the twenty-two principal railways 
in the United Kingdcm for the week ending December 
20, amounted, on 15,231 miles, to 1,142,804. and for the 
corresponding period of 1884, on 15,003 miles, to 1,151,515/., 
an increase of 228 miles, or 1.5 per cent., and a decrease 
of 87110. 


Messrs. Hunt and Tawell, of the Atlas Works, Earls 
Colne, announce that the partnership which has hitherto 
existed under the foregoing title, has terminated by 
effluxion of time and that the business will in future be 
carried on by Mr. Reuben Hunt, under the style of R. 
Hunt and Co. 


The Austrian Mercantile Marine Commission, which 
has been sitting at Trieste since September, has just sent 
in its report. The Commissioners recommend that annual 
bounties, extending over ten years, shal! be allowed for 
the building of new ships. This system is considered 
preferable to that of premiums in lump sums, which 
1as been found to promote sham speculations in shipping. 


Official notice has been given by the London and 
Brighton and Chatham and Dover companies of their 
intention to apply to Parliament in the ensuing session 
for leave to establish a joint Board, who shall work the 
two systems as one undertaking. Amalgamation is not 
proposed, and the capital of the two companies is to be 
kept entirely distinct. 


The Zimes publishes the following: 


** With reference 








to the practice, which so constantly prevails in China, of 

British steamers charging less freight to the Continent 

and New York than to London, the following figures have 

been vouched for in the case of a vessel which has lately 

we a ag ; 30s. China to New York; 60s. China to 
ondon.” 


Angeewne is to be made to the Canadian Parliament 
for a Bill authorising the construction of an iron tubular 
subway 9 miles long and 18 ft. in diameter between Cape 
Traverse, on Prince Edward Island, and Cape Tormentine, 
on the main land of New Brunswick. Railway cars are 
to be run through by means of a stationary engine at each 
end. The greatest depth of water is six fathoms. 


The new bridge across the St.. Lawrence will be com- 
posed of the following spans, viz., three deep girders 
80 ft. long, eight spans of 242 ft., two spans 269 ft. 10 in., 
and two spans across the steamboat channel of 408 ft. each, 
making a total of 3547 ft. from the face of the abutment 
at the Lower Lachine-road to the pier on the Caughna- 
waga shore, 


A Times telegram from Berlin states that three gentle- 
men, representing the Berlin Discount Bank, the German 
Bank, and the firm of Messrs. Krupp, will leave Germany 
next week for China, to make a thorough practical study of 
the railway question in that country, with the view of 
inspecting the ground and seeing what can be done in the 
way of frustrating an English monopoly in the construc- 
tion of Chinese railways, 


The New York Central Railroad reports the gross 
earnings for the year which ended on September 30, to 
amount to 24,429,441 dols. The operating expenses were 
16,319,372 dols.; interest, rentals, and taxes, 5,873,726 
dols, ; and dividends, 3,129,990 dols. There is a de- 
ficiency on the year’s business of 953,847 dols. The 
company earned 2 dols. 63 cents profit for the year on each 
share of stock. 


On the 2nd of March an exhibition and trial of appa- 
ratus for the application of remedies, in solution or powder, 
against cryptograms and parasites of cultivated plants 
will take place at Conegliano, Italy, under the direction 
of the Government. Gold and silver medals, and prizes 
of 500 francs, will be awarded. Application for admission 
must be made to the Direzione della R. Scuola di Viti- 
coltura ed Enologia, in Conegliano, not later than 
February 22, 1886. 


Sir William Armstrong and Co., of Newcastle-on-Tyne, 
are about to build two fast composite gun vessels of a new 
type for the Admiralty, to be named the Wasp and 
Rattler. They will have a displacement of 672 tons. It 
is intended to fit them with machinery of 1000 horse- 
power—the same power as in the Pylades and Satellite class 
of corvettes, which are more than twice their size. They 
will be armed with six 5-in. steel breechloading guns, and 
a strong equipment of Gardner and Nordenfeldt machine 
guns and spar torpedoes, 


The Admiralty have directed the Benbow, 12, double 
screw steel armour-plated barbette ship, 10,000 tons, 7500 
horse-power, to be completed for commission in the 
Medway as soon as she is out of the contractors’ hands. 
When the vessel is sufficiently advanced she will be 
brought to Sheerness for her machinery trials on the 
measured mile. She will be the most powerful ironclad 
of the Admiral class, and will be mounted with heavier 
guns than any vessel in the British Navy, it being pro- 
— to equip her with two 110-ton guns, besides ten 

reechloading guns of lighter calibre. 








Tue NATIONAL SMOKE ABATEMENT INSTITUTION.—The 
annual general meeting of members was held at the Parkes 
Museum on the 18th inst., Sir F. Pollock, Bart., in the 
chair. A report was presented by the Council on the 
progress made in the objects of the Institution. The 
xeport pointed out that the Council were taking especial 
interest in the administration of the law with regard to 
smoke abatement, and had been in communication with 
the Home Secretary, calling his attention to these facts : 
(1) That in numerous cases of nuisances which are re- 
ported by the police no proceedings are taken, (2) That 
when proceedings are instituted aud convictions obtained, 
the penalties inflicted by the magistrates do not comply 
with the Acts of 1853-6. (8) That no proceedings what- 
ever appear to be taken to enforce the abatement of smoke 
from steamers, &c., on the River Thames, although an 
enormous quantity of smoke is emitted by them, causing 
a very serious nuisance, not only in the waterside dis- 
tricts, but by polluting the general atmosphere of the 
metropolis. (4) That such great development has taken 
place during the past few years in the methods of pre- 
venting smoke from the works falling under the provisions 
of the statutes, that they may be more rigidly enforced 
without hardship. (5) That the area within which the 
Smoke Abatement Acts apply no longer corresponds with 
the area within which smoke is produced. The Counci. 
had also taken action with regard to an attempt which 
had been made to exempt bakeries from the operation of 
the Smoke Abatement Acts. During the year, tests of 
various forms of heating and smoke abatement appliances 
for gas and other fuel had been carried out by the Institu- 
tion, and they were now preparing to publish a detailed 
report of these tests as a guide to the public. The Council 
noted that during the past year the interest in smoke 
abatement and improved apparatus for the consumption 
of fuel had been steadily increasing, that the gradual 
extension of knowledge on the subject had led the public 
to take a much more intelligent interest in the question, 
and that the abatement of smoke and fog was looked upon 
as a practical and attainable object. 
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INCHBECK’S ROTARY ENGINE. 
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THE rotary engine which we illustrate above was 
invented by Mr. ‘I. Pinchbeck, of Victoria Chambers, 
and constructed for him by Messrs. Waygood and Co., 
of Great Dover-street. 

There are two steam cylinders placed end to end, in 
each of which there works an eccentric cylindrical 
piston, provided with a packing strip which sweeps 
round in contact with the imterior surface of the 
cylinder. Upon these pistons there rest two pivotted 
abutment pieces struck to the same curve, Advantage 
is taken of the rocking action of these latter to open 
and close the steam ports, so that no other eccentric 
and valve is required for that purpose, the abutment 
thus answering a double object. As soon as the piston 
has turned the top centre, the ports begin to open, and 
are fully opened when the pistons have reached the 
angle of 45 deg. From that point the valve remains 
nearly stationary, till the piston has reached the angle 
of 135 deg., when the valve begins to close and finally 
shuts off steam, after the piston has moved through 
180 deg., or one-half of its revolution, From this 
point the steam expands till the piston reaches 270 
deg., when the exhaust port is opened and the steam 
escapes into the atmosphere. The motion of the rock- 
ing abutment is admirably adapted to the quick admis- 
sion and equally quick cut-off of the steam. 

The next point of importance to observe is the 
method employed for keeping the surface of the abut- 
ments in contact with the pistons without any more 
pressure than is absolutely required for that purpose. 
The pistons are fixed on opposite sides on the main 
shaft 180 deg. apart ; and both being of the same dia- 
meter, their velocities are identical. The angular 
positions of the rocking valves are also identical, 
though constantly varying. The slides which carry 
the valves are connected together by means of a lever 
and links, The angles made by the valves in accommo- 
dating themselves to the position of the eccentric 
pistons, and the angles made by the links as the valves 
rise and fall, exactly compensate each other, and the 
surfaces of the abutments are brought into contact with 
those of the pistons uniformly throughout their revolu- 
tion. The upward motion of one piston causes the 





contact of the abutment on to the descending piston, 
which is running away from it, and all unnecessary 
friction is thereby avoided. 

Another feature of this engine is the extremely 
simple way it may be made reversible. A reference to 
the illustrations will make the foregoing remarks more 
clear. Figs. 1, 2, and 3 show the pistons, abutments, 
and slides in various positions, In Fig. 1 the steam 

orts are beginning to open ; in Fig. 2 the ports are 

ully opened ; and in Fig. 3 the ports are closed. The 
rocking abutment in Fig. 1 is turning towards the 
exhaust port, as shown by the arrow on it, and in 
Fig. 3 ross the same point, as also shown by 
the arrow. While the engine is running the slides 
D are always open to steam by the ports N, and 
they are set up against the inner face of the slide 
case by set screws, as shown in Fig. 2. They are also 
supplied with packing — Fig. 11, which are set up 
by spiral springs against the ends of slide case ; Fig. 4 
shows a longitudinal section of the engine, one piston at 
the top and the other at the bottom of the cylinder, in 
which position the rocking abutment valves E are verti- 
cal, and at their longest ; the distance pieces L are atan 
angle, and at their shortest. The lever K rocking on 
the centre J, is held in its position by adjusting nuts, 
and the whole is inclosed in a cover I to keep out the 
dust. In Fig. 5 is shown a section of the slide D, and in 
Fig. 6 the underface of the rocking abutment ; but this 
refers to an engine running only in one direction. 
When a reversing engine is required, the slides are 
divided by a partition O (Figs. 7 and 8). Figs. 9 and 10 
show the steam passages opening in o ogee sides of 
the pistons. _Whensteam is introduced by passage P' 
the engine will run in one direction, and when it is in- 
troduced in P, in the opposite direction, suitable exhaust 
pipes being provided on both sides of the cylinder, and 
one of them being opened according to the direction the 
engine is running. The packing rings of the pistons 
M, Figs. 3 and 4, are slightly bevelled from the out- 
side, and are eccentric to the cylinder ends, in order 
that no ridge may be worn in the latter, the packing 
sweeping over the entire face of the cover. The 
pistons C are mounted on a square shaft, which 





permits of their being set up to the interior face of the 
cylinder as they wear, by means of the set screws shown 
in Fig. 2. 





BRAY AND HEALD’S ECCENTRIC. 

A NOVEL construction of eccentric, recently brought 
out by Messrs. Bray and Heald, of 2, East Parade, 
Leeds, is illustrated in cross-section and front view by 
the annexed engravings. Although originally de 
signed for the purpose of actuating the dabbing brushes 
of Nobel’s wool-combing machines, to which it is now 
being applied, this eccentric possesses advantages 
which would recommend its adoption for other pur- 
poses. Referring to the figures, it will be seen that 
-_ the shaft is keyed a disc having an eccentric boss. 
The edge of the disc is bevelled off towards the inner 
side. A second disc is mounted on the shaft, the hole 
in it being in a corresponding position to the hole 
through the boss of the first disc. Between these two 
discs fits a hoop, the edges of which are bevelled to 








correspond to the bevelled edges of the discs. The 
two discs are connected together by means of a bolt 
and nut. In order, however, to prevent the discs 
nipping tightly on the hoop, a washer or collar 
is fitted on the bolt between the discs. As the discs 
and hoop wear on their bevelled edges, this collar 
is correspondingly reduced in thickness, so that the 
nut may be screwed up tight without nipping fast 
the discs and hoop. An annular or O-shapec — is 
thus left inside the eccentric, which, after being loosely 
= with cotton wool or felt, is filled up with oil. 
Vhen the nut is properly tightened up it is impossible 
for the oil to escape ee the bevelled edges, and 
the eccentric runs for several weeks without requiring 
afresh supply. The wear is reduced to a minimum, 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, December 19, 1885. 
Tue work of consolidating the natural gas fuel in- 
terests is progressing rapidly, and, in a few weeks, all 
of the greater portion of the gas-producing territory in 
twelve or thirteen counties, will Be in the hands of one 
ortwo companies. Other lines are projected to supply 
gas for manufacturing and domestic purposes, between 
the gasfields and lake ports, and manufacturing towns 
within one hundred miles of the field. Confidence in 
the permanency of the supply is stronger, and a large 

amount of capital will be invested, during the comin 
ear, in establishing plans by which gas can be ph A 
ong distances. The economy is 30 to 40 per cent. over 
fuel, cheap as it is in Western Pennsylvania. Nume- 
rous other advantages flow from gas, Rociites economy, 
and this fact has attracted the attention of managers 
of numerous lighter industries, who are either now 
arranging to move their plant to that section, or are 
contemplating that action. Several important en- 
gineering undertakings are seriously projected. Quite a 
number of large manufacturing enterprises will likely 
be removed to Western Pennsylvania. Natural gas 
will stimulate the establishment of a number of new 
industries in that section, because of the economy and 
other advantages to be derived. The importance of 
this cheap fuel cannot easily be over-estimated. The 
Economites, a wealthy German society of ascetics, 17 
miles north-west of Pittsburg, are boring for wells, 
Eads’ ship railway is attracting unusual attention on 
account of the lack of confidence in the De Lesseps 
canal, An influential meeting was held in Pittsburg 
this week, at which it was resolved tc secure an in- 
dorsement of the bond of the projected railroad by 
Congress. The Mexican Government has granted im- 
rtant concessions. The company will receive 
1,700,000 acres of land, and the guarantee of 1,250,000 
dols. per annum for fifteen years. The projectors will 
ask the Congress of the United States for 2,500,000 
dols. for fifteen years, in consideration for which her 
ships will receive 25 per cent. reduction in toll charges, 
Prices are steadily improving in all branches of iron 
and steel. Special brands of forge iron have advanced 
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50 cents to 1 dol, per ton within a week. Standard 
brands are 50 cents higher and held firmly. Inferior 
irons alone are selling at old figures, and holders are 
taking advantage of the improvement in better brands 
to unload. Steel rails are very firm at 34 dols. to 
35 dols., and railroad builders are negotiating for the 
placing of large contracts in January. Bridge iron, 
lates, sheets, and wrought pipe, nails, and builders’ 
ardware, are all held firmly, though not called for 
with quite as much promptness as two weeks ago. 
The opinion in the iron trade is, that soon after the 
holidays a strong demand will set in for all kinds of 
iron and steel. Confidence is such as to stimulate a 
greater production. The output of crude iron is now 
8000 tons per week beyond the summer’s output. 
Stocks are declining. 





NOTES FROM THE SOUTH-WEST. 

The Bute Docks.—A Bill is now pending in Parliament 
to incorporate the Bute Docks Company, and to transfer 
to the company so incorporated the Bute Docks under- 
taking. The capital of the company is fixed at 3,500,000/., 
divided into 35,000 shares of 1007. each. Another Bill is 
pending to confer on the trustees and others claiming 
under the will of the late Marquis of Bute, further powers 
for the construction of works in connection with the Bute 
Docks. 


The Depression of Trade Commission.—This commission 
having forwarded to the Monmouthshire and South 
Wales Collieries Association (through the Mining Asso- 
ciation of Great Britain), questions relating to the de- 

ression of trade, a Committee, consisting of Mr. E, 
Sonam chairman ; Sir W. T. Lewis, Messrs. A. Hood, E. 
P. Martin, J. Colquhoun, T. Foster Brown, J. Cory E. 
Lewis, and L. Tylor, was appointed by the Association, 
to prepare the ag og The Committee, in reply to ques- 
tions put them by the Royal Commission, stated that 
coal was the trade in which the Association was specially 
interested ; that coal shipments to the extent of about 
half the production of the entire district took place at 
Cardiff, few rt, and Swansea, about one moiety being 
consumed at ne while the other went to France, Spain, 
Italy, and the British possessions; that the total out- 
put had increased from 83,000,000 tons from 1875 to 1879 
to 118,000,000 tons from 1880 to 1885 ; that its value per ton 
had increased about 60 per cent. ; that the net profits had 
decreased ; and that the amount of capital and labour 
invested had been increased. There were no special 
circumstances to which the depression in the coal trade 
could be attributed but the general depression in foreign 
and steam ee trades. In reply to the questions, 
‘**When did the depression begin? when did it reach 
its lowest point? and what are its most prominent 
symptoms?” the Committee replied: ‘‘ The present de- 

ression commenced early in 1884, and has increased in 
intensity ever since. Its prominent symptoms are reduced 
prices and diminished demand without an equally pro- 
portionate reduction in the cost of production. The de- 
pression set in immediately subsequent to the extreme 
depression in the steam shipping trade.” In reply to the 
question, ‘‘ What measures could, in your opinion, 
adopted to improve the existing condition of your trade or 
industry (a) by legislation and ()) independently of legis- 
lation?’ the Committee replied as follows: ‘Any 
measure with or without legislation which would tend to 
reduce the import tariffs on our productions in foreign 
countries.” 


Cardiff.—Business has been a good deal interfered with 
by the Christmas holidays. Prices for steam coal have 
experienced no change. The demand for small steam 
coal has, however, been rather quieter. The patent fuel 
market has also been quiet with moderate shipments, 
The iron ore market has remained unchanged. Last 
week’s clearances comprised 108,047 tons of coal, 1015 tons 
of patent fuel, 4800 tons of iron, and 1510 tons of coke. 
From Bilbao there arrived 5613 tons of iron ore, and 364 
tons came to hand from other sources. 


Briton Ferry Iron Works, —Notices were posted at these 
works on Saturday to the effect that they would be closed 
yesterday (December 31). 


Gloucester Wagon Company (Limited).—The directors of 
this company have secured a contract for wagons from 
the Indian Government, which will keep the company’s 
works fairly well employed till the autumn. The contract 
sone of the largest taken since the receipt of certain 
Russian orders some fifteen years since. 


Bristol Corporation Docks.—The Bristol Town Council 
has a Bill pending in Parliament to authorise certain ad- 
ditional dock works, and its preamble, after enumerating 
the various Acts already granted for the construction and 
improvement of the port by docks, proceeds to observe : 
‘*It is expedient in order to facilitate the trade of the 
port and improve the accomnodation for the con- 
venience of vessels frequenting the same, that the Cor- 
poration be enabled to construct at the Avonmouth Dock 
a new entrance lock, dock, and graving dock, and also to 
make in the city a new wharf and improvements there- 
with connected.” The Town Council is to be empowered 
to create and issue stock not exceeding 260,000/., to be 
applied solely for the purposes of the Act. 


The ‘ Icarus.” —The Icarus, 8, sloop, Lieutenant Anson, 
was taken outside the Breakwater on Monday for a full 
speed trial of her machinery with the forced draught. 
Mr. J.C. Smale, who designed the vessel, was present 
from the constructive department of the Admiralty to 
witness the trial, the Icarus being the first vessel of this 
class which has been fitted with the forced draught. The 
trial was to have been made for four hours, but at the 


end of two hours and three-quarters it had to be given 
up in consequence of the feed pumps not being able to 
supply the boilers with sufficient water. This was dis- 
appointing to the contractors and also to the Admiralty 
officials, as the engines were working in excess of the con- 
tract speed. The feeding appliances were in exact accord- 
ance with the Admiralty contract, so that the contractors 
are in no way responsible for what occurred. The speed 
of the vessel was increased from 114 knots per hour to 
re! knots per hour with the forced draught. When the 
defect has been made good the vessel will be taken out 
for a further trial; in the mean time she has been taken 
into a harbour and placed alongside the jetty at Devon- 


port, 

Newport.—Business has been a good deal interrupted by 
the Christmas holidays. The steam coal trade has re- 
mained generally unaltered. House coal has been in 
fair demand. The iron ore trade has continued quiet. 
The manufactured iron trade has shown little change, 
but rather more confidence is expressed as regards the 
future. Last week’s coal clearances amounted to 57,630 
tons. From Bilbao there were received 4385 tons of iron 
ore, and 1430 tons came to hand from other sources. 


Barry and Cadoxton.—A Bill is pending in Parliament 
to incorporate the Barry and Cadoxton Gas and Water 
Company, and to confer powers on it for the construction 
of works for tke supply of gas and water and for other 
purposes. The capital of the company is fixed at 36,000/., 
to be raised in $600 shares of 10/. each. Borrowing powers 
are sought to the extent of 9000/7. 


Devonport Dockyard.—Some land near Devonport Dock- 
yard has been offered for sale to the Admiralty, and the 
dockyard authorities are to report on its suitability for 
conversion into a basin and slip for torpedo boats. The 
land comprises between 60 and 70 acres, and is the pre 
perty of Major-General Jago. It has been proposed to 
purchase the part which lies between the Admiralty pro- 
— and the Ordnance property with the water frontage, 

he separation which now exists consists simply of a 
narrow piece of water called the Weston Mill Lake. 


Bridgwater.—A deputation from the Bridgwater Town 
Council has waited upon the directors of the Great 
Western Railway pena ae be reference to the apprvachin, 
opening of the Severn Tunnel, and the interference whic 
it may occasion to the trade of the port. The mayor pointed 
out that if a reduction in the through coal rates from the 
Forest of Dean was made without a corresponding reduc- 
tion of the high local rates now in force from Bridgwater 
to stations down the line, the import trade and shipping of 
Bridgwater would suffer severely. Complaints were also 
made as to the high and unequal tariff which it was alleged 
was charged on general goods coming to and going from 
Bridgwater, as compared with Bristol, Plymouth, and 
other business centres. The deputation was promised 
that the matters complained of should receive due atten- 
tion. 

Engineer Students.—It has been decided to enter twenty 
engineer students at Keyham College July 1. The 
curtailing of the leave of certain engineer students for 
not being up to the mark in their last examination, did 
not apply to the engineer students at Keyham. It applied 
only to re engineer students of the Marlborough at er 
mouth. The examination of the students at Keyham 
was satisfactory. 

The Gulf Stream.—The Receiver of Wrecks at Cardiff 
has received, through the Secretary of State for Foreign 
Affairs, a note from the French ambassador stating that, 
with a view to investigate the direction of submarine cur- 
rent, his Serene Highness the Hereditary Prince of 
Monaco had proposed taking measures for casting a num- 
ber of floats into the Gulf Stream. As the contemplated 
experiment is of great scientific interest, the French am- 
bassador requests that the maritime authorities of the 
coasts of Great Britain and Ireland, of the English posses- 
sions on the West Coast of Africa, of Gibraltar, and of 
British Guinea may receive the necessary instructions to 
insure the floats being picked ap by the officials or the 
inhabitants generally, and that the documents contained 
in the floats may be forwarded to the emegt for Foreign 
Affairs in Paris, or to his Serene Highness the Prince of 
Monaco, at Monaco, with an intimation of the day and 
of the exact place of finding, and with all particulars 
obtainable as to the condition in which the floats may be 
found. The officers of the water department at 
Cardiff have received the necessary instructions with a 
view to the wishes of the French ambassador being com- 
plied with, in case any of the floats should be found in the 
Bristol Channel. 


New Dredger for Bristol Docks.x—A steam dredger has 
been ordered by the Bristol Docks Committee, It is to 
be built by Messrs, Symonds and Co., of Renfrew, is to 
be delivered in Bristol in twelve months, and will cost 
ae It is guaranteed to pick up about 400 tons per 

our. 


The Severn Tunnel.—On Saturday Mr. Allen, the 
divisional superintendent of the Great Western Railway 
for the western district, and Mr, T. A. Walker, the con- 
tractor for the work, passed through the Severn Tunnel 
with a locomotive, in order to arrange for the running of 
the first coal train between South Wales and South- 
ampton, January 9. The permanent way was found in 
good order. The time occupied in running through the 
tunnel was eighteen minutes. 








FOREIGN AND COLONIAL NOTES. 
Canadian Timber Rafts.—A raft of 3,000,000 ft. of logs, 
covering about six acres of water surface, has recently 
reached the Saginaw from Lake Superior without the loss 





of a single log. 





American Steam Yachting.—A new iron steam yacht, 
built by Cramp, has a balanced rudder, hung in place by 
bearings below the deck, thus doing away with the stern- 

st. She averaged 22 miles per hour on a trial trip to 

ape May. 

Atlantic Steam Navigation.—It is announced by the 
managers of the White Cross line of steamers, trading 
between New York and Antwerp, that, owing to the 
continued depression in ocean freights, they are compelled 
to abandon the service for the present. 


The United States Navy.—The American Government 
has contracted with the builder of the yacht Stiletto for a 
number of steam launches for the new cruisers which are 
to be added to the United States Navy. The launches 
will have coil boilers, by which cold water can be almost 
instantly converted into steam. 


Tasmanian Railways.—The tender of Mr. M. Boland, of 
Launceston, has been accepted for the construction of the 
Scottsdale Railway, the amount being 228,5411/. 


North Island (N.Z.) Trunk Railway.—A considerable 
number of men are now employed in the construction of 
the first section of the North Island Trunk Railway of 
New Zealand. The works are said to be making satisfac- 
tory progress. 

Rolling Stock for the Northern of France.—At the close 
of 1884 the Northern of France Railway Company had 
orders in course of execution for 57 engines, 25 tenders, 
and 684 carriages and trucks. These orders represented 
an expenditure of 320,000/. 


Belgian Metallurgical Industry.—The Acoz Forges Com- 
pany reports the realisation of a profit of 4570/. in its 
financial year 1884-5. 


French Coal Mining.—The production of coal in the 
French department of the Nord in the first half of this 
year, was 1,678,932 tons, The corresponding production 
in the corresponding period of 1884 was 1,587,067 tons ; 
and in the corresponding period of 1883, 1,899,380 tons. 


Water Supply of Montreal.—The tender of Mr. H. R. 
Worthington has been accepted for a duplex compound 
pumping engine with a capacity of 10,000,000 gallons per 
day. e cost of the engine and foundation will be 
10,0307. 


Water Supply of New York.—The New York Aqueduct 
Board has decided to adopt the route proposed by the 
Park Commissioners for the line of a new aqueduct in 
Central Park, viz., along Eighth-avenue to Ninety-seventh- 
street, and then under the transverse road to the reservoir. 


Parisian Underground Railways.—A Government Bill 
has been presented in the French Chambers for the con- 
struction of 25 miles of underground railways in Paris, at 
a cost of 8,400,000/., the State guaranteeing interest upon 
the proposed outlay. 


German Coal in Italy.—The quantity of German coal 
forwarded to Italy in May was 8370 tons. The corre- 
sponding exports in June were 5400 tons. 


Pig in the Zollverein.—The production of pig in the 
Zollverein in June amounted to 318,949 tons, as compared 
with 303,436 tons in June, 1884. The aggregate production 
in the six months ending June 30 this year was 1,880,349 
tons, as compared with 1,774,219 tons in the corresponding 
period of 1884. 


The Panama Canal.—The cost of constructing the 
Panama Canal is now officielly estimated at 48,000,000/. 
Of this capital, 12,000,000/. is to be raised by shares, and 
the balance by obligations. The company will thus have 
to meet fixed charges to the extent of about 2,160,000/. 

r annum before it will be in a position to distribute any 

ividend upon its shares, 


The Gauge Question in Australia.—The question of break 
of gauge between New South Wales and Queensland has 
been settled. The break is to be at Ballandean, on the 
boundary of the two colonies, but no more accommodation 
is to be provided than is, absolutely necessary. The prin- 
cipal intermediate station is to be at Tenterfield, 


American Wood.—The strongest wood in the United 
States, according to Professor Sargent, is that of the nut- 
meg hickory of Arkansas, and the weakest the West 
Indian birch (burseva), The most elastic is the tamarack, 
the white or shellbark hickory standing far below it. 


Italian Locomotive Building.—The firm of Emile 
Kessler and Co., of Esslingen, Wurtemberg, has decided 
to establish locomotive construction workshops at Padua. 
Two contracts to extend over ten years are already 
assured to the new works, By the first of these contracts 
they will supply thirty locomotives annually to the 
Adriatic Railway Company; and by the second, five 
locomotives annually to the Venetian Public Works 
Company. 

Freight Cars for the Panama Railroad.—The Wason 
Manufacturing Company has obtained a contract for 180 
freight cars for the Panama Railroad, to replace others 
recently burned. 





CaLverT’s MECHANICS’ ALMANACK.—We have received 
a copy of this well-known annual for the present year, 
and find it fully equal to its predecessors. It contains an 
account of the working of the new Patent Act, an article, 
accompanied by a number of useful tables, on the ex- 
pansion of steam, a short notice of the best proportions of 
spanners, and a paper on the proportions of eye bar heads 
and pins. Considerable space is given to the question of 
millimetre pitches, and to tables for converting them into 
equivalent fractional dimensions, Besides these more im- 
portant matters, there are dozens of statistical para- 
graphs, workshop dodges, and quaint anecdotes, together 
with biographical notices of eminent mechanics, 











Jan. 1, 1886.] 


ENGINEERING. 


23 








‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Comrpitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
The number of views given in the Specification Drawings is stated 
pipe plage wag “apie dipghe carpe rnstp tigen he ag 
ification is not illustrated. 


of a complete spe- 
et, ion is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the t @ complete specification, 
ition to the grant of a 
in the Act. 





give notice at the Patent Office of 
Patent on any of the grounds mentioned 


VALVES. 


16,577. H. Sutcliffe, Halifax, Yorks. Ball Taps. 
[4d. 3 Figs.] December 17, 1884.—This invention relates to 
cistern ball taps for the supply of water, the object being to 
render them silent when in action. The plug is hollow and forms 
the waterway ; it is continued down each side of the float lever 
and conducts the water by a pipe to the bottom of the cistern. 
(Accepted October 27, 1885). 

421. S.A. Johnson, London. Automatic Self-Clos- 
ing Valve. 6d. 3 Figs.j| January 12, 1885.—When the valve 
handle is released, it is closed by the action of an elastic washer 
which is compressed upon opening the valve, (Accepted October 
80, 1885). 

943. W. Vavasour, London. by ng 
January 22, 1885.—The object is to register the quantity of liquid 
drawn from a cask and to indicate the person who draws the 
same. The tap cannot be opened without the insertion of a check 
or tell-tale into a hopper. (Accepted November 17, 1885). 


981. J.C. Bauer, Brockley, Kent. Self-Acting Stop 
Valves. (8d. 4 Figs.) January 23, 1885.—A cap fixed to a tube 
forms an annular seating. A hollow casing incloses the valve, 
and between it and the annular,seating is placed a ring which is 
pressed against the seating by the action of a spring or by the 
pressure of the fluid within the valve. The casing is provided with 
a nozzle which slides upon the tube. It follows that, on the valve 
being pushed back, it opens, but it will close again upon such ex- 
ternal pressure being removed. (Accepted November 24, 1885). 


1289. S. Wilkerson, Bassingbourn, Cambridge. 
Draw-off Valve. (sd. 6 Figs.) January 29, 1885.—This in- 
vention has reference to mechanism for locking valves in a closed 
position. The valve is provided with an india-rubber seat and 
is forcibly pressed in its seat by a sort of toggle action. (Accepted 
November 20, 1885). 


11,610. G.F. Redfern, London. (G. Richert, Gothenburg, 
Sweden). Apparatus for Preventing Concussion in 
Water Pipes. [4d. 5 Figs.) September 29, 1885.—a is the 
water inlet pipe, b is the outlet pipe to which an automatic outlet 
cock is secured, e is a perforated metal plate, d is an india-rubber 
ball. The chamber Aj communicates with the atmosphere by 


[8d. 9 Figs.) 
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means of asmall hole f. On opening the cock the water passes 
in through the pipe aand out by the outlet b. The water is thus 
drawn from the chamber A,, and partly from the chamber Aj. 
When the cock is closed the water passes into chamber Ai, and 
with diminished velocity into chamber A?*, closing the ball d 
against its seating. (Accepted October 30, 1885). 


11,698, J. Rae, Glasgow. Water Tap. [4d. 2 Figs.) 
October 1, 1885.—The object is to enable the leather washers of 
water taps to be removed without shutting off the water supply. 
A loose valve is forced to its seat when the stuffing-box is removed, 
thereby preventing any escape of water during the operation of 
renewing the leather washer. (Accepted November 3, 1885). 


INDICATING APPARATUS. 


17,089. J. M. Napier, Lambeth, Surrey. Scales for 
Weighing. (6d. 5 Figs.) December 31, 1884.—This invention 
has reference to balances which are actuated in their disengage- 
ment for weighing, and in their replacement in preparation for the 
next weighing, by power exerted by the operator. (Accepted 
October 20, 1885). 


303, J. Murrie, Glasgow. Apparatus for Indicat- 
ing Temperature or Pressure. (6d. 3 Figs.) January 
9, 1885.—This invention relates to improvements in the construc- 
tion of apparatus for which Letters Patent No 9393 and No. 15,947 
of 1884 were granted to applicant. Mercury is entirely inclosed in 
a tube combined with one or more bulbs, and the heat is applied 
at one end of the tube, the measurement being derived from the 
movement of the mercury at the other end due to expansion. 
According to the present invention the tube is inclosed in an outer 
jacket having mercury in the jacket space for the purpose of pre- 
serving the inner tube from distortion and preventing leakage of 
the contents, through the pressure in the jacket corresponding 
nearly to the pressure in the inner chambers. (Accepted October 


638. J. Atkinson, London. Attachment for Indi- 
cators for Steam and other ines. [@d. 3 Figs.) 
January 16, 1885.—A spring is applied which takes up the slack- 
ness of the joints, and causes the pencil to register pressures on 
the diagram which will correspond with the position of the piston 
in the cylinder of the indicator, (Accepted November 6, 1885). 


2568, J. Frew, Coatbridge, Lanarks. eter. 
(8d. 1 Fig.] February 25, 1885,—The expansion of air due to 
variations in the temperature is employed to move a liquid column 
over a graduated scale in order to indicate high degrees of tem- 
perature, (Accepted November 24, 1885). 





16,568. J.Sturgeon, London. Meters for Register- 
ing the Supply’ of Compressed Air to Users in 
Systems for Motive Power Distribution. [6d. 4 Figs.) 
December 17, 1884.—A pressure integrating gear is attached to 
the counting gear of a volume meter B, the counting being effected 
by the spindle D. The revolving motion of the spindle D is 
transmitted by means of the friction wheel J on the spindle L to 
the disc M which carries round the indicating hands R and S. The 
friction wheel J is arranged to slide up and down over the surface 
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of the disc M according to the pressure of the air tobe measured, 
soas to drive the hands at a speed corresponding to the pressure. 
The spindle L is acted upon by the piston V in the air cylinder E', 
The variations thus produced in the angular velocity of the disc M 
will be proportionate to the variations of pressure. The wheel J 
isin contact with the counterbalancing friction dise M? which 
revolves freely on the shaft M', and is acted upon by a spring. 
Instead of the piston V, a ‘“‘ Bourdon” spring tube may be used. 
(Accepted November 6, 1885). 


7774. G. Salter and H. Ault, West Bromwich, 
Stafts. Combined Pressure and Vacuum Gauges. 
(6d. 9 Figs.) June 26, 1885.—This invention has reference to 
gauges of the ‘‘Bourdon” type. The two curved tubes for indi- 
eating the pressure and vacuum respectively are arranged con- 
centrically in one casing, behind the usual dial plate. This 
arrangement allows of a greater length of tube being employed 
than has been possible heretofore, (Sealed December 1, 1885), 


11,749. W. P. Thompson, Liverpool. (W. Voit, Mag- 
deburg, Germany). Counting Mechanism, [éd. 14 Figs.) 
October 2, 1885.—The object isto record automatically the number 
of strokes made by an engine, the change of pressure in the steam 
cylinders and pump barrels being utilised for operating a counter. 
This pressure can be transmitted by means of tubes to a counter 
placed at a distance from the engine. (Accepted November 3, 


1885). 
12,427. J.T. Johnsoa, London. (R. Brors, Paris). 
Apparatus for Regis Temperatures. (6d. 2 Figs.) 


October 17, 1885.—A thermometric “‘ Bourdon” tube/ is arranged 
externally to a case B containing the registering or recording 





























mechanism consisting of a cylinder A actuated by clockwork. The 
tracer S marks the variations,of temperature on a sensitive sheet of 
paper, wrapped around the cylinder, according to the variations in 
the curve of the Bourdon tube. (Accepted November 17, 1885). 


. Chadwick, Stockport. Hydrometers, 
Thermometers, &c. (6d. 1 Fig.) October 21, 1885.—The 
object is to facilitate the reading of indications on scales. The 
scale is divided into two columns by a central line, and the lines 
of division are placed alternately on —— sides of the central 
line. The divisions are thus only half as close together as ordi- 
narily, andample room is thus obtained for placing the numerals 
adjacent to each particular line. (Accepted November 24, 1885), 


BEARINGS. 


16,616. R. Powles, Liverpool. Preventing Undue 
Heating in Bearings. (sd. 3 Figs.) December 18, 1884.— 
The bearing has an inner bush, and is formed with two inde- 
pendent bearing surfaces, the external surface of the bush being 
free to revolve against the outer bearing, while the shaft revolves 
against the internal surface of the shaft. If one bearing heats. 
the other immediately comes into play, allowing the first rest an 
time to cool. (Accepted November 13, 1885). 


784. H. Weatherill and W. P. W. Weatherill, Man- 
chester. Method of Adjusting the Bearings of the 
Axles of Vehicles. (6d. 8 Figs.) January 20, 1885.—This 
invention relates to means for adjusting the wearing parts of hub 
bearings so as to lessen the tendency to endwise movement. A 
spring or an elastic washer is Pas opos between the back plate 
and the hub, so that the plate is held firmly against the adjustin 
nuts. In the case of the “‘ Collinge” axles, a spring is inte 
between the “collet” and the shoulder near the axle end, 
(Accepted November 6, 1885). 


11,895. R. Brewer and C. M. Zeh, Newark, New 
Jersey, U.S.A. Car Axle-Boxes. (4d. 2 Figs.) October 
6, 1885.—H is the axle journal which bears on the antifriction 
10'ler G. The bearings F carry the journals of the antifriction 





roller so as to allow a slight forward and backward motion to the 
roller G. K Kare lubricating rollers which dip into the lubricat- 
ing substance in the oil receptacle L. The lubricating rollers N N 
engage with the lower set. The weight of the car is supported 
through the concave bearings B by the frame E and its roller upon 
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the axle journal. When the car is moved, the roller G passes 
by means of the shifting bearings F a little distance from front 
to rear, and comes into contact with lubricating rolls N. The 
vibrations of the car are accommodated by means of the convex 
lines C. (Accepted November 6, 1885). 


PULLEYS. 


16,502. G, Billing’ Rochdale, Lancs. Differential 
7 Blocks. {6d. 3 Figs.] December 16, 1884.—The loose 
or pulling loop of the chain passes through loop slot guides, 
which are carried by a bent arm so as to hang perpendicularly 
with the loose loop of the chain, One of these guides is suspended 
from each side of the frame, The certain engagement of the chain 
by -- Na teeth of the pulley is thus insured. (Accepted October 27, 


16,837. H. J. Haddan, Londan. (J. McCaffrey and 
C. H. Smith, Boston, U.S.A.) Loose Pulleys for Shafts. 
(6d. = Figs.) December 23, 1884.—This invention relates to the 
lubrication of loose pulleys. An oiling chamber encompasses the hub 
and opens therein. It is furnished on its inner surface with ribs 
to hinder the oil from revolving relatively to the chamber. A 
circular tapering guide and a flange are arranged on the hub in 
such a manner, that the inducts for the passage of the oil to the 
chamber are between the guide and flange. The pulley can thus 
be supplied with oil without being stopped, as it is only necessary 
to pour the oil upon the tapering guide. (Accepted October 30, 1885). 

10,495. E. P. Alexander, London. (J. Lathrop, Chicago, 
U.S.A.) Palleys and Wheels. (8d. 4 Figs.) September 4, 
1885.—The hody of the pulley or wheel is formed of separate discs 
made of multiple wood veneers glued together with their grains 
crossed. These discs are connected, and are placed out to the rim 
and to the hub. Brace strips may be provided between the discs, 
(Accepted November 17, 1885). 


BELTS, CHAINS, &c. 

16,531. G. Allenand H. M. Gregory, Corngreaves, 
statts Weldiess Chain. (8d. 14 Figs.) December 16, 
1884.—This invention relates to an improved method of making 
weldless chains from bars of iron or steel of cruciform shape by 
subjecting the same to the action of successive dies and punches, 
The figures show a portion of a chain at various stages of its manu- 


facture. Fig. 1 is a cruciform bar from which the chain is made, 
The bar is heated and placed between two dies which are 


Fig. 






































forced together by hydraulic pressure, One link is thus moulded ; 
and Fig. 2 shows the result of this operation. When all the links 
in one plane are moulded, the bar is turned one-quarter round, 
and the other links are then similarly moulded, as shown in Fig. 3. 
The bar is at this stage still rigid, the bows of the links being still 
connected. The links are all separated by swage punches, and are 
then swelled out and forged to shape. (Accepted October 23, 1885), 
55. H. Simon, Manchester. Driving Belts. [4d. 2 
8.) January 1, 1885.—Caoutchouc edgings are secured to the 
driving belt of cotton or other woven material, and the belt is then 
vuleanised, (Accepted November 6, 1885). 


LUBRICATORS, 
15,933. J. H. Kidd, Wrexham. Lubricators. (6d. 5 Figs.] 


December 4, 1884.—This invention relates to lubricators which are 
particularly applicable for regularly supplying lubricant to the 
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steam engine cylinder. c is a double-beat valve working on the seat- 
ings b! and d!. The steam or other fluid under pressure enters the 
hole b and lifts the valve c, thus cutting off the supply of lubricant 
from the reservoir a, but allowing the small quantity of lubricant 
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stored inthe chamber b2 to flow around the spindle c, and into the 
cylinder. On the return stroke of the engine the valve c is pressed 
down on the seating b' by a spring, the supply of lubricant to the 
cylinder is cut off, and the chamber b is allowed to be again filled 
from the reservoir in readiness for the next stroke of the engine. 
(Accepted November 3, 1885), 


16,010. F.H. J. Trier and M. Pletts,London. Lubri-. 
cators. (8d. 7 Figs.) December 5, 1884.—This invention re- 
lates to improvements in Stauffer’s lubricators, and consists in 
closing the lubricator by a cap which is held in place by a spring 
or other suitable means, (Accepted November 20, 1885). 


16,739. T.Brabson, Brooklyn, New York. Visible 
Feed Lubricators for Machinery. (8d. 4 Figs.) De- 
cember 20, 1884.—B is the oil chamber. e oil 8 from the 
chamber B by the a e a, through the glass tube E, and even- 
tually to the place to be lubricated. The flow of oil is regulated by 
the screw plug G, and H is a cock-plug by means of which the 








apparatus may be converted into a blind-feed lubricator. J is the 

condenser and b b is a pipe which admits steam from a steam 

Pipe: The water of condensation from the condenser to the 

oil chamber by the pipe e, The oil then rises in the chamber and 
passes into the passage a ate, The oil may be observed rising in 
rops in the tube E. (Accepted October 23, 1885). 


17,064. E. Whiteley, Lockwood, Huddersfield. Self- 
Agting Ap tus for Lubricating Shafting. (4d. 
1 Fig.) mber 31, 1884.—This invention relates to an apparatus 
for giving a continuous supply of lubricant to shafting. An 
ordinary feed cup is ted to pedestal, and a disc, having 
an annular grove formed in it, is fixed on the shaft, The shaft 
works the oil out of the pedestal, and it drops into a dish placed to 
receive it, The droppings of the oil are received in the groove 
and carried round centrifugal force to the top, when the oil 
falls into another disc, whence it is conveyed back to the feed cup. 
(Accepted October 23, 1885). 


10,626. W, P. Thompson, Liverpool. (F. H. Bolte, Mil- 
waukee, U.S.A.) Lubricators. (6d. 3 Figs.) September 8, 
1885.—This invention relates to a device for automatically forcing 
the lubricant from the cup, slowly and uniformly. A piston in the 
lubricator travels on a screw-cut stem which is rotated by a 
helical age | provided with a mechanism for winding and holding 
the spring when wound. The lubricant is thus gradually forced 
from the cup by the piston. (Accepted November 18, 1885). 


JOINTS, COUPLINGS, &c. 


229. T. Birtwistle, Burnley, Lancs, Joints for Con- 
necting Metallic Pipes. (6d. 7 Figs.) January 7, 1885.— 
Within the socket composing the joint is placed a loose bush or 
ring made of a metal which, when submitted to heat, is capable of 
greater expansion than the socket. The joint will therefore be 
ecnsiderably tightened when subject to the temperature of hot 
water and steam. (Accepted October 23, 1885). 


416. J. H. Wild, Leeds, Yorks, Attaching Rubber 
Pipes to Pipe Couplings. {6d. 6 Figs.) January 12, 1885. 
—This hose coupling consists of a smooth tapering metal nozzle 
adapted to be inserted within the end of the pipe which it is desired 
to attach, and of a ring adapted to surround the pipe, and having 
its inner periphery coned to correspond with the nozzle. The two 
parts are drawn together by a screw or suitable bolts and nuts, 
and the end of the flexible pipe is thus firmly compressed and 
gripped all around. (Accepted October 27, 1885). 


469. H. W. Allen and J. G. Whitehead, Glasgow. 
on Joint for Steam and Water Pipes. (4d. 
3 Figs.) January 13, 1885.—The tap consists of a gland made in 
two parts, which embrace the ends of the # a rd which are to be 
connected. The two parts are jointed and are tightened up and 
secured together by means of bolts. A packing of rubber fitted 
within the gland renders the pipe tight. (Accepted October 30, 
1885). 





5403. A. Rollason, London. Pipe Couplings and 
Connections. (8d, 5 Figs.) May 1, 1885.—It is only neces. 





sary to push the one part of the eine into the other to effect 
the coupling and no ecrewing is required. Cis a spring clip com. 








posed “Sy ber of sections C C! rete oo, in . free 

groove D. When the spigot part A is nto the fauce 

B, the clip C is pressed back, andthe clip when released ngs 

forward and engages with the inner edge of the rim E. The clip 

ma by pulling the cap J outwards. (Accepted November 17, 
5). 


841. C. Shields, Manchester. Means for Joining 
Lead Pipes. [6d. 4 Figs.) January 21, 1885.—The object is 
to afford facility for making joints in lead pipes without the use 
of colder. The two ends of the lead pipe are flared out anda 
double conical ferrule provided with an external central flange is 
introduced between the two ends. A screwed cap is passed over 
one end of the lead pipe and a screwed ring over the other; the 
cap is screwed on the ring and the flared ends of the lead pipes 
become firmly gripped, and the joint is made perfectly tight. 
(Accepted November 6, 1885). 


11,365. W. Green, Chester. Joining together the 
Ends of Metal Tubes. (2d.) September 24, 1885.—The 
ends of the tubes are diagonally slotted and inclosed in a bush 
provided with similar slots. A cotter passes through the slots and 
fixes the tubes firmly together. (Accepted October 27, 1885). 


BOLTS AND NUTS. 


330. H. H. Lake, London. (J. Patten, Jun., Brooklyn, 
New York, U.S.4.) Serew Bolts and Nuts. [6d. 6 Figs.) 
January 9, 1885.—Tbe object is to provide bolts and nuts of such 
a character that the nuts may be turned in either direction to 
screw them on the bolts, without forming the bolts with reversed 
intersecting threads. The bolt A has a single thread which ex- 
tends in the same direction around the body of the bolt. At 








opposite sides a of the bolt the screw thread isfull, but its projec- 
tion gradually decreases (as shown), and plane faces b are left at 
opposite portions on the body of the bolt. The sides of the screw 
thread are chamfered off at certain parts e. The operative por- 
tions of the thread are made of such lengths that the nut B 
having a right-hand screw thread and the nut C having a left- 
hand thread, can both be engaged with the threads on the bolt. 
(Accepted November 6, 1885). 


10,873. A. Schapiro, Berlin. Locking Device for 
Screwed Nuts. (4d. 6 Figs.) September 14, 1885.—-For the 
purpose of causing a direct fastening between the nut and bolt, 
a flat projection, indentation, or recess is employed on the bolt 
or screwed end which engages a projection formed on a metal 
disc which grips the nut and prevents it from unscrewing. (Ac- 
cepted October 27, 1885). 


CENTRIFUGAL MACHINES. 


4009. C, Furness, London. Apparatus for Dis- 
charging Centrifugal Machines whilst in Motion. 
(8d. 17 Figs.) March 30, 1885.—The basket is discharged with a 
circular brush, which, being brought in contact with the interior 
circumference of the basket, is caused to revolve by the friction 
set up. The axis of the brush is at an angle to the axis of the 
centrifugal basket, and therefore causes a sweeping as well asa roll- 
ing contact, and so sweeps the contents out ef the basket througha 
shoot into a receiver. (Accepted October 27, 1885). 


MISCELLANEOUS, 


15,952. F. A. Abel, Woolwich, Kent. Appliances for 
Preventing Accidents through Shot Firing in Mines. 
(6d. 3 Figs.) December, 4, 1884.—The object is the attainment 
of security against the possible ignition of fire-damp and air in 
mines by the operation of shot-firing, and it consists in causing 
the explosion of the firing charge to effect the liberation of a 
charge of gas, such as carbonic acid or nitrogen, that will not 
support combustion. The charge is contained in a compressed 
state in a suitable casing, in close Fey peg J to which the explo- 
sive charge is situated. (Accepted October 30, 1885). 


16,216. J. Goode, Colwall Stone, Malvern. Con- 
re Power to a Distance by Means of Compressed 
Air. [8d. 5 Figs.) December 10, 1884.—This invention appears 
to relate to a system in which the power of a stream is utilised for 
compressing air which is conveyed to a distance, and is in turn 
used for driving machinery. (Accepted November 13, 1885). 


16,842. W. Teague, Jun,, Carn Brea, Cornwall. 
Apparatus for the Ventilation of Mines. (6d. 3. Figs.) 
December 23, 1884.—Foul air is extracted and fresh air supplied 
by the same ventilating pipe. Two pipes enter the ventilating 
pipe, and are provided with nozzles pointing in opposite direc- 
tions. Steam or compressed air is admitted to the two nozzle 
alternately, and foul air is thus extracted and fresh air supplied in 
turns, (Accepted October 23, 1885). 


17,108. W. G. Little, Conisboro’, Yorks. Apparatus 
for Carburetting Gas. (6d. 2 Figs.) December 31, 1884,— 
The object is to evaporate a film of melted hydrocarbon matter, to 
mix the vapour therefrom with coal gas, to maintain the filmat a 
constant level, and to burn the hydrocarbon and the coal gas at 
the same burners which cause the melting and evaporation of the 
hydrocarbon. (Accepted November 6, 1885). 


17,079. J. Jackson, Coventry. Band Brake. [6d. 
1 Fig.) December 31, 1884.—A wedge is attached to the short 
end of an ordinary band brake lever. This wedge is forced against 
the drum on applying the brake, and ismade curved on one side 
to correspond with the periphery of the drum. The band is thus 
enabled to bite all round the brake drum. (Accepted October 20, 
1885). 


761. M. H. Dement, London. Type-Writing and 
Matrix-Making Machines, (6d. 4 igs.) January 19, 
1885.—The machine consists of a revolving cylinder provided with 
a series of longitudinal rods and a type ring revolving in unison 
with the cylinder. The paper passes through the upper portion 
of a printing lever which lies between the cylinder and type ring. 
In the inner end of the lever and between the paper and the cy- 
linder a small milled wheel is journalled, which continuously 
revolves. This wheel grasps the paper and applies it to the type. 
(Accepted November 8, 1885). 


831. W. R. Lake, London. (M. Matierie, Voelkermarkt, 
Austria) Measuring Scales. (6d. 1 Fig.) January 20, 
1885.—The object is to render unnecessary the use of tables of 
logarithms in calculations from measured length, especially in 
calculating the cubical contents of receptacles in the metric 
system. A logarithmic decimal scale is. arranged beside the 
metric long measure scale in such a manner, that the logarithm of 
any number can be approximately read off. The logarithm thus 
obtained is treated in the usual way. The scale is, of course, par- 





ticularly applicable, when used for calculations in the metric 
system. (Accepted November 6, 


914. M. Turnor, Birmingham. Drawing Com- 
Passes. [ild. 21 Figs.) January 22, 1885.—The compasses 
are formed from sheet metal. The end of the shorter leg is 
tapered, and is inserted ina yielding socket. (Accepted Novem- 
ber 13, 1884). 


1173. W. F. Gillet and H. B. Moreton, Cardiff. 
Ventilating spore: (6d. 2 Figs.) January 27, 1885.— 
The upcast shaft is arranged within the downcast shaft. Both 
terminate in trumpets pointing in opposite directions. The appa- 
ratus is fixed on centres so that it can revolve freely, and a vane 
is fixed on the smaller end of the trumpet pipe. A current of 
wind blowing against the top of the apparatus will descend the 
downcast shaft, and will by induction create a vacuum in the 
inner shaft, which thus becomes the foul air shaft. (Accepted 
October 80, 1885). 


541. R. M. Deeley and J. J. Robins, Derby. Eject- 
ec! Fluids. (8d. 8 Figs.) January 14, 

1885,—This invention relates to means for creating a vacuum, and 
is especially applicable as an exhaust for vacuum brakes of a 
railway train. a is a steam admission pipe, B' is the discharge 
pipe, and C is the air admission pipe ; D is a valve in the latter 
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pipe. Steam passes through a* and over the disc F, and impinges 
upon the disc E. The combined steam and air then pass out 
through the opening b. Thesteam spreads radially and escapes in 
an expanded state, but with considerable energy, so as to create a 
partial vacuum and draw up the fluid to be ejected or injected. 
(Accepted November 6, 1885). 

1181. I. B. Edinburgh. India-Rubber Hose. 
[6d.! January 27, 1885.—These improvements relate to hose made 
with metallic wire cloth and india-rubber, and consist in placing 
a = po coil of copper inside the wire cloth or between an inside 
and outside layer of wire cloth. (Accepted November 10, 1885). 


1298. W. H. Harfield, London. Capstane, (8d. 2 Figs.) 
January 29, 1885.—This invention relates to gearing for driving 
double capstans for working cables upon vessels, The cables are 
hoved in and paid out from two shafts on which are fixed two 
mitre wheels, which are connected with their shafts by two clutches 
my may be thrown in and out of gear, (Accepted November 17, 
1885). 

1489. J. C. Mewburn, London. (J. A. Tupper, Salt 
Lake City, U.S.A.) Capillary Filters. (8d. 6 Figs.) Feb- 
ruary 3, 1885.—A wick draws up only the liquid in which it is im- 
mersed, leaving behind all foreign matter. This invention re- 
lates to a filter in which this capillary action is applied. The ap- 
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paratus consists of several cylindrical filtering vessels A fitted 
over a receiver B. Each vessel A has a number of wick tubes @ 
provided with wicks C. The liquid to be filtered is poured on to the 
cover D into the vessel A!, thence it is conducted by the wicks 
into the vessel A®, and soon. (Accepted November 10, 1885). 


2615. W. E. Hart, Wolverhampton. Rust Preven- 
tative. [4d.] February 26, 1885.—A transparent and colourless 
composition containing spirits of wine, resin, camphor, with pow- 
dered glass, isapplied for preserving metals from rust or tarnish. 
(Accepted November 18, 1885). 


10,566. E. Ritzenfeldt and G. H. Ritzenfeldt, Berlin. 
Aspirating Apparatus for Use in Mines. (4d. 2 Figs.) 
September 7, 1885.—A cylinder is heated and the air in the cylinder 
is thus rarefied. The apparatus consequently aspirates the gases 
that have to be removed out of the shaft, and discharges them 
into the air. (Accepted October 27, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
ree eee with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
of trials of patent law cases in the United States, may be 
consulted, gratis, att the offices of ENGINEERING, 35 and 86, Bedford- 
street, Strand. 
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THE CRUISE OF THE “MEANDER.” 
INTRODUCTORY. 

In writing the following series of papers I have 
been actuated by the hope of bringing naval 
matters more prominently before the public; at 
the same time I have endeavoured to point out 
some of the weaknesses of our fleet, and also the 
direction in which improvements might be made. 
This idea I have, to some extent, endeavoured to 
carry out in previous contributions to ENGINEER- 
ING; but I have in each case confined myself to 
some particular branch or branches of the pro- 
fession. Thus, in ‘‘The Battle of Port Said,” the 
weakness of our engines and dockyard administra- 
tion is portrayed ; in ‘‘ British Naval Gunnery,” a 
popular description of matters appertaining to naval 
gunnery was given; in the ‘‘ Autobiography of a 
Whitehead Torpedo,” the system of torpedoes used 
in the Navy was explained, and the various occasions 
on which they may be used were illustrated. In the 
present series of articles, I have taken machine 
guns as the principal topic, giving descriptions and 
illustrations of the different systems in use or which 
are likely to be introduced into the Royal Navy, 
and I have placed these guns on board a specially 
designed ship, which I hope some day to see intro- 
duced into Her Majesty’s service. I must warn 
the reader, then, that while all the details of the 
machine guns given are strictly accurate, in 
dealing with the extraneous matters appertaining 
to the visionary cruiser, the Meander, I have 
endeavoured to portray things as they might 
be, and in the construction and masting of the 
ship I have combined systems advocated by many 
able naval officers, and modified by myself. 
In the action between the Meander and the 
Bayard, I have endeavoured to exhibit my view of 
what a single ship action might be, and the great 
difference in speed between the two ships is intro- 
duced because I am of opinion, in the first place, 
that the speed of 25 knots is by no means beyond 
our reach, and in the second, I wish to point out 
that though in an action of this kind the possession 
of speed and manceuvring power may be of great 
assistance, yet that it is by no means all-powerful, 
and that everything must not be made to give way 
to it.—‘‘ Guns.” 





In the year 1870 a great impetus was given to 
machine gun construction by the performances of 
the French mitrailleuses in the Franco-Prussian 
war, and shortly after this, the introduction of the 
Whitehead torpedo, and the great increase in 
torpedo work generally, led to a very extended use 
of machine guns on board men-of-war of all nations. 

Dr. Gatling was the first upon the scene, and his 
were the first machine guns supplied to the Navy. 

The earlier patterns were unsatisfactory, since 
they were continually going wrong at the wrong 
time ; and besides, when steel torpedo boats were 
introduced, the lead bullets used were not capable 
of piercing them, so that it became necessary to 
have something of greater power. Thus he was 
soon followed by the two great rivals, Hotchkiss 
and Nordenfelt; and later still, Mr. Gardner 
appeared, to be followed still more recently by 
Mr. Hiram 8. Maxim. It is worth noting that with 
the exception of Mr. Nordenfelt the inventors 
of all the machine guns that have been brought 
before the public are Americans. 

My opening scene is the ward-room of H.M.S. 
Neerseizus, the flag-ship of the flying squadron of 
187—. This squadron was composed of six fine 
wooden frigates: the Neerseizus (flag), 24; Old- 
castle, 24; Dora, 22 ; Constant, 24; Leonora, 26 ; 
and Immortal, 26. The guns carried by these 
ships were by no means heavy, being in some cases 
64-pounders, and 7-in. muzzle-loading rifled guns, 
mounted on slides, while some had only 32- 
pounder smoothbores, mounted on truck carriages, 
Besides these, each was supplied with two Gatling 
guns of .45in. calibre, and 9-pounder and 7-pounder 
guns for use in the boats. The function of this par- 
ticular squadron was not so much to represent a 
powerful fleet as to serve as a training squadron in 
seamanship. And to this end the squadron was 
nearly always under sail alone, the screws of the 
different vessels comprising it, being generally lifted 
out of the water, and it was only on occasions of 
target practice, or continued calms, that steam was 
resorted to, The squadron had been for a cruise 
round the West Indian Islands, then up to Ber- 
muda and Halifax, and now had crossed over to 
Gibraltar, where the crews were employed in going 
through their yearly musketry practice, for which 





the neutral ground at Gibraltar, with its many’ 
ranges, offers great facilities. 

On the evening on which my tale opens, the 
ward-room officers (who you know comprise 


chaplain, naval instructor, and engineers and assist- | 
ant paymasters, over a certain seniority), were 
giving a dinner to the officers of the 222nd Regi- 
ment, then stationed at Gibraltar. Dinner was 
just over, dessert was on the table, and the 
conversation began to get more lively under the 
genial influence that a good dinner and good 
wine exert. The gunnery lieutenant was seuted 
next to the musketry instructor of the 222nd, they 
having made one another’s acquaintance previously 
at the ranges on the neutral ground, where the 
222nd were also goingthrough their annual musketry 
course. Sharpe was the gunnery lieutenant of the 
Neerseizus, and the officer who consequently had 
charge of the musketry instruction of the ship, 


having only a theoretical knowledge of the weapon, 
was a great believer in it, and a heated argument 
; ensued. In order that the reader may follow this 
| argument, I must introduce the Gatling gun in 


the commander, lieutenants, surgeons, paymaster, | question, and this being the first and most com- 


plicated of the machine guns with which we shall 
have to deal, I have entered more fully into details 
than I have thought necessary with the others, and 
must crave the reader’s patience accordingly. 
The gun has ten barrels fixed in a circle round 
a central shaft which is fixed in a frame a a, 
made of two bars connected in front of the muzzles 
| by a curved crosspiece N. The rear ends of this 
| frame are connected by screws to a cast-iron 
| casing c, Fig. 1, which contains the mechanism, 
and is closed by a round cover d called the cascable 
| plate. Inside the casing, upon the rear end of the 
' central shaft, isa small wormwheel W, Fig. 2, which 
gears into a worm on a spindle g, passing into the 
breech casing on the right side, and at right angles 











while Captain Davis was the musketry instructor | 
of the 222nd. I am interrupted here by somebody 
asking how is it that in each regiment there are | 
eight captains, while the colonel is the head of the | 
regiment, while in a man-of-war (which has 
generally more men than there are in a regiment) 
there is only one captain, he being in command ? 

That is a thing that has puzzled a great many 
people and leads to many mistakes, and I am 
tempted to interrupt my story to give a list of the 
relative rank of the Navy and Army : 


Navy. Army. 
An admiral of the Fleet ranks with a Field-marshal. 


Admiral od General. 
Vice-admiral e Lieut.-general. 
Rear-admiral ui Major. 
Commodore ne Brigadier-general. 
Captain of 3 years’ seniority ,, Colonel. 


Captain under 3 years’ 
seniorit 
Commander 


Lieut.-colonel. 
Lieut.-colonel, but 
junr. of the rank, 


Lieutenants of 8 years’ 


seniority ~ Majors, 
Lieutenants under 8 years’ ‘ 

seniority és Captains. 
Sub-lieutenant me Lieutenants. 


So that a captain in the Army has a position 
equivalent to that of a lieutenant in the Navy 
under eight years’ standing, while a captain in the 
Navy holds a rank equivalent to that of a colonel in 
the Army. It isa pity that we cannot have the names 
more in keeping one with the other, but perhaps 
they may be altered some of these fine days. 

It may seem a small thing, but the consequence 
of it is that officers in the Navy do not hold their 
proper place in public estimation, the more so 
that they are so little on shore that people have not 
time to appreciate their distinctions. It has been 
suggested that the title of captain in the Navy 
should be changed to commodore, while the 
lieutenants should take the rank of captain, which 
would have the effect of more nearly assimilating the 
relative ranks in the Navy and Army, but up to the 
present time this suggestion is still only a sugges- 
tion. 

Well, to resume my story. In those days some 
thought a great deal of the Gatling gun, which was 
a comparatively new weapon, while others did not 
think very much of it, and the conversation, on 
this particular occasion of which I have been speak- 
ing, turned on its merits and demerits. Sha: 

was an unbéeliever, and said that the eighteen men 
who were employed to take the gun into action 
were so much waste of good material, and, for. his 
part, he thought half a dozen men with rifles 





‘selves are pushed forwards or back. A 











to the main shaft. By turning the handle h, which 
is secured to this spindle on the right side of the 
gun, the main shaft and barrels are made to revolve. 
A Bret block of gun-metal p is secured to the frame, 
and a pivot passes through this and into the iron 
trunnion plate ee. When ascattering fire is required, 
the frame, barrels, &c., turn on this block through 
the required angle by means of an automatic arrange- 
ment A F, which we see is also worked by the crank 
handle h. 

When scattering is not required the fork F can 
be thrown out of gear with the drum A, the pivot 
block being locked to the trunnion plate by means of 
a locking bolt k. On the main shaft in rear of the 
barrels a cast-iron cylinder or cartridge receiver M, 
Fig. 3, is fixed, which has ten longitudinal grooves, 
corresponding with the ten barrels. A gun-metal 
cover, or hopper B, Fig. 1, hinged to one side, drops 
over it. This cover has a longitudinal slot, through 
which the cartridges drop (as the shaft revolves) into 
the several grooves, nae to be pushed by the locks 
into the barrels corresponding. In rear of this and 
inside the breech casing is placed the lock cylinder 
O, Fig. 3, which is eo to, and revolves with, 
the main shaft. Upon the main shaft again, and 
against the back of the lock cylinder, is secured a 
cast-iron rear guide nut O' which keeps the parts 
firmly together. The locks rest partly upon the 
outer circumference of this nut, and in the grooves 
on which they fit, as well as in the channels in the 
lock chamber, are small slots in which run studs on 
the locks in order to prevent the latter revolving 
save with the shaft. Inside the casing is a curved 
gun-metal plate or cam, by means of which, as the 
shaft and lock chamber revolve, the locks them- 
piece of 


steel is let into the front, against which the butt of 
each lock bears the moment the barrel is fired. 
There is also a steel cam called a cocking ring, 
which, as the chamber revolves, draws back and 
then releases a spiral spring acting on the firing pin - 
or needle of each lock. 





would be more effective. Davis, on the contrary, 


The lock consists of a steel tube called a plunger, 
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about 11} in. long, the front end of which, for 
about 4 in., is smaller in diameter and has only a 
pin hole running through it. The remainder is 
hollow and slotted out on one side. The breech 
end is closed by a steel plug or ‘‘ butt’’ screwed in. 
Inside is a steel bolt called the hammer, having a 
projection in the side which passes through the 
slot in the tube, while to the front-part is attached 
a firing pin or “striker.” A spiral spring is placed 
behind the hammer, being retained in its place by 
the butt. 

To the outside of the front part of the lock is 
fixed a steel extractor, having a hook which seizes 
the rim of the cartridge and draws it out as the 
lock is being withdrawn. 

The mounting shown in Fig. 1 consists of a frame- 
work on which the gun can be trained by means of 
the wheel Z ; this framework is carried by a semi- 
circular elevating arc Y, which is moved bya wheel 
G. Aspindle § is placed at the lower part, which 
takes in a socket in the field carriage, top, or boat. 
A drum, capable of holding 240 rounds placed in 
twelve compartments (twenty in each one over the 
other), is fitted so that when placed on top of the 
gun, it can be so arranged that one compartment at 
a time is over the slot in the hopper already de- 
scribed. This drum is turned upside down to fill, 
and has a disc at the bottom with a slot correspond- 
ing to the hole in the hopper. Through this slot 
the drum is filled, one compartment at a time, the 
disc being revolved as necessary for the purpose. 
When filled, the disc is placed in such a position 
that the slot is intermediate between two of the 
compartments, in which position it is locked. The 
drum being then turned up the cartridges cannot 
fall out. This is the description of the Gatling gun 
at that time in the service, but considerable im- 
provements have been made in later patterns, 
especially in the feeding arrangement tell system 
of mounting, which will be explained later on. 

It is probable that the above description will not 
give a very clear idea of the gun to those who may 
not have seen it, but I hope that the general 
principle may be understood. The method of 
working the gun is as follows: Four men are 
required, who we will call 1, 2, 3, and 4. No. 1’s 
duty is to work the elevating wheel G with his 
right hand, the training wheel Z with his left, and 
looking along the sights, to keep the direction on 
the object at which he is firing; No. 2 turns the 
crank handle for ftring the gun; No. 3 attends to 
the feeding drums; No. 4 keeps No. 3 supplied 
with filled drums, as those in use are emptied. 

When required to fire, No. 3 places a drum on 
the pivot and turns the bottom so that the slot is 
over the slot in the hopper, and one row of 
cartridges over the slot. The result of this is that 
the cartridges fall down, until the bottom one 
reaches the groove already described in the cartridge 
receiver. No. 2 turns the handle, the groove in 
which the cartridge has fallen moves from under it, 
and another is filled in the same way as it comes 
under the slot, and so on, the cartridges falling by 
their own weight. 

Meanwhile the rotary motion moves the locks 
backwards and forwards by means of the gun-metal 
plate, at the same time working the strikers. The 
result is that each cartridge is being pushed into 
the barrels, until it arrives about half-way down on 
the right-hand side, when it is home in its place. 
The spring of the striker which has been compressed 
during this time, is then released and the cartridge 
fired. The lock then commences to work back, and 
the extractor gripping the rim of the cartridge, pulls 
it out and it falls to the ground. Thus each barrel 
as it makes one revolution has had a cartridge 
pushed home, fired, and the empty case extracted, 
so that by the time it comes round again, on top, it 
is ready to receive a fresh cartridge, and so the 
action continues as long as there aye any cartridges 
left in the drum. Meanwhile No. 3 looks out, and 
as each compartment becomes empty he turns the 
drum till the next full compartment is over the slot, 
and so on till the drum ‘is empty. He then removes 
that drum, replaces it by a filled one, and the firing 
continues. Such is the action of the Gatling gun, 
and it will be seen that, providing everything goes 
straight, the number of rounds which can be fired 
in a given time is simply regulated by the rate at 
which the handle can be turned. 

We can now return to Lieutenant Sharpe and 
Captain Davis, who we left discussing the relative 
advantages of rifles and machine guns. 

‘* Now look here,” said«Sharpe, ‘‘ we have that 
tatling gun supplied to us for three purposes : first, 





for use in the tops ; second, for use in the boats ; and 
thirdly, it can be mounted as a field gun and landed. 
It certainly might be of some use in the top 
supposing you came into‘close quarters with your 
opponent and the ship was pretty steady, as it 
enables you to pour a continuous fire on the upper 
deck and ports of the enemy, but at the same time 
I am not at all certain that half a dozen rifles 
would not be quite as effective, providing you had 
good men behind them.” ; 

‘* But don’t you have men in the tops, besides 
the men working the Gatling ?” said Davis. 

‘Oh, yes, we do,” answered Sharpe; ‘‘ we have 
ten men we call top riflemen, In the fore and 
main tops, seven of these use their rifles, while the 
remainder work the Gatling. Inthe mizen-top all 
are armed with rifles.” 

‘Don’t you think ten men a good many to have 
in every top?” said Captain Davis ; ‘‘ there doesn’t 
seem to be very much room up there, and crowding 
them together, would make a good mark for the 
enemy’s rifles.” 

‘¢ Yes, it’s a good many,” replied Sharpe, ‘‘ but 
there is more room up there than you imagine, and 
the men all lie down and are protected by hammocks 
piled round the edge of the top.” (See Fig. 4.) 
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‘*You see, they are toa great extent protected by the 
top itself, as the firing all comes from below them.” 

‘Thank you! you put it very nicely,” said 
Davis ; ‘‘ how about its use in a boat ?”’ 

‘*Pooh! you might just as well leave it behind 
you ; it’s utterly useless unless in perfectly smooth 
water. The idea of putting a gun, which fires 
continuously, on a moving platform like that is 
ridiculous, for, of course, the majority of the shot 
will pass above and below the object. I can only 
conceive one case in which it would be any good.” 

‘* And that is?” said Davis. 

‘* Landing in perfectly smooth water under fire 
said Sharpe. 

‘*My dear boy,” said Davis, ‘‘and do you think 
that your opponents are going to form a square for 
you to fire at with your Gatling? Oh, no! they 
would be in skirmishing order, hidden away under 
cover, and then where is your Gatling ?” 

‘* Well, I quite agree with you, and give in, that 
a Gatling in a boat is useless. Now we come to the 
third use of it, which is as a field gun, and here, I 
must say, I don’t admire it either. It takes eighteen 
men to drag it about, and the only occasion on 
which, in my opinion, it could be any good, would 
be to fire at masses of men, or to guard a narrow 
defile. Even then I am not sure that the 
eighteen men with the rifles would not be more 
effective.” 

‘* Well,” responded Davis, ‘‘ suppose we try it ; 
you get leave to bring your Gatling ashore to- 
morrow, and I will have eighteen men with rifles, 
and we'll try it on the neutral ground,” 

So it was arranged ; and a general rise from the 
table taking place, the conversation was not re- 
newed, 

The next day the trial of the Gatling gun came 
off, as settled, being carried out as follows : 
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Two volley targets (that is, targets 10 ft. by 6 ft., 
and marked as shown in Fig. 5) were erected. 
The eighteen men armed with rifles and the 
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Gatling gun on its field carriage were placed 500 yards 
from their respective targets. On the bugle sound- 
ing the ‘‘ commence fire” they were both to advance 
as quickly as possible to the 300-yard firing point, 
where they were to fire as many rounds as they 
could in five minutes each at their own target; and 
whichever had the greatest number of hits upon 
their target was to be the winner. The wind was 
down the range, that is, blowing towards the targets, 
and the soil on the neutral ground is sandy and 
heavy, both of which circumstances were decidedly 
against the Gatling gun. However, the bugle 
sounded, and away they started. Bluejackets love 
to have anything to do with wheels, and they ran 
along their gun merrily, while the soldiers being 
under the influence of a pipe-clay education, and 
consequently not getting much beyond the regula- 
tion double, proceeded at a more sedate pace. The 
consequence was that the Gatling was in place, and 
had actually fired a few rounds before the soldiers 
opened fire. Here, however, the advantage ceased, 
for the Gatling had only fired a few rounds when 
the smoke got so thick in front of the gun, that the 
target got obscured, and they had to cease fire while 
itcleared away. Of course, if everything had been 
quite right, when once the sights were got on, you 
might have gone on turning the handle and been 
sure that the shots were all going into the 
target. This, however, was by no means the case, 
the whole gun was only supported on its one pivot, 
so each jar of firing threw the sights off, thus neces- 
sitating constant attention on the part of No. 1. 
The next hitch was that the feeding arrangement 
went wrong, one of the cartridges did not fall into its 
place properly, and got jammed, thus necessitating 
taking off the drum, lifting the hopper and clearing 
it. This occurred twice. .Meanwhile the riflemen 
fired away steadily, the individual fire from each 
rifle being slower, and the men being in line, the 
smoke was more spread and had time to clear away 
between each round. The consequence was that 
at the end of the five minutes the Gatling gun, 
which, if worked as quickly as possible without 
any hitch occurring, can fire 600 rounds a 
minute, had only fired 520 rounds, while the 
rifles had fired 460, being an average of about 
ten rounds a rifle per minute. On examination it 
was found that the Gatling had eighty-two hits on 
the target, or 16 per cent. of the rounds fired, 
while the rifles had 280, or 60 per cent. In this 
case then the eighteen rifles had a long way the best 
of it. Since that time great improvements have 
been made in the mounting and the feeding of the 
gun, and I have no doubt that were a similar trial 
made now we should have a very different result. 
It must be borne in mind, though, that this was ‘a 
case in which the Gatling should have shown to 
the best advantage, since it was firing at a large 
fixed target. Had the enemy, instead of being 
supposed to have been massed, been extended, the 
Gatling would have been nowhere. I think there 
is very little doubt that eighteen men can be much 
more profitably employed with rifles, than clapped 
on to the drag ropes of any machine gun. 
(To be continued.) 





THE VYRNWY MASONRY DAM. 

Some time ago the Corporation of Liverpool 
foresaw that their existing water supplies would soon 
become insufficient for the growing requirements of 
the town, a fact which has been brought home to 
them with unpleasant distinctness during the last 
summer, and they therefore set on foot a new 
undertaking by which they will obtain a further 
and immense supply from the River Vyrnwy in 
North Wales, by forming an artificial lake at a 
distance of 674 miles from the existing storage 
reservoirs at Prescott. This lake will be 1115 
acres in extent, and will stand at a height of 825 ft. 
above sea level, so that there will be a natural fall 
for the water the entire distance to Liverpool. An 
embankment, 1255 ft. long, is being thrown across 
the valley to impound the waters, and is being built 
in what is appropriately called Cyclopean rubble, 
for it is composed of pieces of rocks such as a race 
of giant masons might select to raise a fortification 
between themselves and their enemies. Thirty- 
three per cent. of the stones weigh over four tons 
each, 21 percent. weigh between two and four tons, 
while the remaining 46 per cent. are lighter. A 
clearer idea of the proportions of these massive 
materials may be gathered from the annexed illus- 
tration, which shows nine stones taken seriatim 
as they stood in the quarry. Two sections, at right 
angles to each other, are given of each stone. C) 
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outline shows the form it originally bore, while the 
stippled portion illustrates the shape to which it was 
dressed before being built into the wall. The quarry 
is situated in rock belonging to the Caradoc group 
of the Lower Silurian system, and produces a stone 


of dark grey colour, weighing 2.06 tons per cubic | 
yard, and having a specific gravity of about 2.721. | 
The planes of cleavage are neither perpendicular | 


to the beds nor to one another, so that no method 
of detachment will give stones of rectangular section. 
Blasting is employed to detach the masses of stone, 


and these are subsequently divided by plugging | 


into pieces of a maximum weight of seven or eight 
tons. Noattempt is made to reduce these to perfect 
parallelopipeds. They are dressed to a rough 
tlat surface on the lower side, and the projecting 
angles are cut off at the other parts, so as to leave 
a compact solid figure, All the work is done with 
the hammer and chisel, or hammer and set. The 
face stones, of course, receive more exact treatment. 
They are all draughted to template, and have their 
upper and lower beds dressed parallel, and their 
sides dressed nearly or quite vertical. Every stone, 














advantage over cement mortar. The cement has 
to comply with the following conditions: 90 per 
cent. must be capable of passing through a sieve of 
sixty brass wires to the lineal inch, weighing 3} oz. 
| per square foot. The tensile strength must be such 
that of six briquettes, eight days after being moulded, 
and kept in water from the second to the seventh day, 
one at least will sustain without fracture a weight 
of 5 cwt. per square inch for not less than one hour. 
| The average of 9000 briquettes has shown a tensile 
| strength of 6} cwt. he sand and cement are 
| measured by steam elevators, which discharge them 
into revolving cylinders, where they are first mixed, 
and then uniformly wetted by a spray. The concrete 
is similarly made in larger cylinders, but without 
elevators. From the autumn of 1882 to April, 1884, 
the proportion of sand to cement was 2 to 1 by 
volume, whether the sand was contained in the 
gravel: for concrete, or had been separated for 
mortar. Since the latter date the proportion has 
been changed to 24 to1. 
Having thus described the stones and the binding 
material, we come to the method of laying them. 
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from the largest to the smallest ‘‘ random” sent to 
the crusher for concrete or mortar, is washed before 
leaving the quarry, with jets of water under a head 
of 140 ft., and is not passed unless perfectly clean. 

This masonry dam is built on a foundation of rock 
of the same order as that found in the quarry. It 
is commonly known as clay slate, is frequently in- 
terspersed with the hard volcanic ash of the Bala 
series, and ranges from a close-grained grit of 
dark, bluish grey colour, to a fine slate texture. 
The valley is much worn by glacial action, and as 
the strata dip towards the head or upper part, the 
outcrops have been frequently broken off and 
deposited in the next hollow, or have been carried 
away by the moving ice. These pieces, often several 
hundred tons in weight, were all removed and the 
rock cut away till a perfectly sound portion was 
reached. In some cases much solid rock had also 
to be removed to bring the edges of the various 
strata to an approximate level. 

The materials used to bind together the large 
stones are cement mortar and cement concrete. 
The valley provides a most plentiful supply of water- 


worn gravel mixed with sand, clay, and oxide of iron, | with concrete only, and so carefully has this been 
and when this has been washed in revolving cylin- | carried out, that an endeavour to find a space be- 
ders with internal vanes, and a portion of the sand | 
removed, it furnishes a capital basis for concrete. | 
arry refuse, | 


The mortar is now made from crushed qu 

mixed with half its bulk of sand, oa it is found 

that these ingredients possess, in a degree exceed- | 
ingly rare for cement mortar, the much-valued , 
softness and absence of shortness so essential for the | 
production of well-bedded masonry, and in respect | 
of which quality, lime mortar has a considerable | 
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Supposing a flat surface of rock or masonry to exist, 


| cement mortar is spread upon it to a depth of two 
| inches over an area about the size of the stone to 
The stone is | 


| be laid, and is beaten to expel the air. 
| then lowered by the crane and is hammered with 
| heavy mauls to drive the mortar into all the in- 
| equalities, much of it being pressed out around the 
| edges and gathered up for use again. The next 
| stone is laid close to, but not touching the first, 
|and so on until several are in place. The spaces 
| between the stones are filled with concrete 
thoroughly rammed down and forced into the 
erevices with blunt swords. In order to secure 
thorough homogeneity, the macadam-sized stones 
are not added to the concrete in the machine, but 
are rammed into it in place. A loose layer of con- 
crete, 2 in. or 3 in. thick, is laid down, and over it 
the broken stone is scattered and beaten into posi- 
tion. Then follows another layer of stone and 


| City Council of Liverpool, Mr. George F. Deacon 
| has made an inquiry into the stability of the 
embankment, and has embodied the result of his 
researches in a report to which we are indebted 
for these details. In this he has made an in- 
vestigation of the distribution of pressure at the 
base of the wall, produced by the weight of the 
structure itself, combined with the lateral pressure 
against it, and any other pressure which may be 
imagined to be possible. Also of the effect which 
may be conceived to be due to intrusive water 
under pressure from the reservoir or the surrounding 
hills. A typical cross-section of the wall is given 
in the figure below. Its area is 8972 square feet ; 
its weight, 1 ft. thick, 644.2 tons ; the length of the 
base line O X, 117.75 ft. ; its centre of gravity is 
47.59ft. above the base, and is in a vertical line 
cutting the base at a.distance of 47.53 ft. from the 
inner toe O, and of 70.22 ft. from the outer toe X. 
Assuming the lake to be empty and the wind to be 
blowing up the valley with the force of 40 lb. to the 
square foot, then the centre of pressure will be re- 
moved .24 ft. nearer to the inner toe, and the ver- 










| tical component of the whole pressure, will be 645.2 
|tons. On the hypothesis of a uniformly varying 
| stress the maximum intensity of vertical pressure 
occurs, under these conditions, at the inner toe and 
/amounts to 8.7 tons per square foot, while the 
minimum pressure, at the outer toe, is 2.26 tons per 
| Square foot. As, however, the mass of masonry is 
not perfectly rigid nor perfectly homogeneous, these 
| pressures at the outsides will be reduced, and that 
| in the centre slightly increased, and thus the maxi- 
| mum strain on the material lessened. It may be 

assumed that the concrete rammed in between the 
| large stone blocks will be the least resistive part 

of the structure, and to verify its strength, it 
| has been the custom, ever since the work com- 
|menced, to mould 9-in. cubes of concrete and 
|of mortar at frequent intervals, and to put 
| them aside. Last November a number of these 
| were sent to Professor Unwin to be tested, and 


another of concrete, and so on, the layers of stone he reported that ‘‘apparently, when most fairly 
becoming imbedded under the action of the ram- | tested, the blocks reach a strength of at least 187 





mers. When the interstices are sufficiently large, tons per square foot in about a year after they are 
they are built up with smaller stones, instead of | moulded, and there is a pretty steady increase of 
| strength as they get older.” Some of the blocks 
| withstood the pressure of 180 tons which Professor 
tween the stones of 12 in. cube has proved futile. | Unwin had at command, and were sent to Messrs. 
The work within reach of each crane is carried on | Kirkaldy and Sons, where an ultimate average 
to a height of 6 ft. or 8 ft. before the crane gantry | strength of 224.9 tons was reached. The cement 
is moved. It will thus be seen that the dam is one | mortar gave even better results; 3 in. cubes of 


mass, which may vie with ashlar in its solidity. | stone showed an ultimate resistance to crushing of 
The front face, for a depth of a few feet, is laid in | 807.7 tons per square foot. In comparison with 
mortar, in place of concrete, in order to secure | this, the maximum strain of 9 tons per square foot, 
greater water-tightness. 

At the request of the Water Committee of the! possible in the masonry, is very small. 


| which is found by calculation to be the greatest 
In the 
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RaDIAL STEEL HAMMER, BY MESSRS. DAVIS AND PRIMROSE, LEITH. 


engraving there is shown a diagram of strains | 
on the hypothesis that the reservoir is full, that 

the dam is impervious to water, and that the | 
wind is blowing down the valley with the force of | 
60 lb. per square foot, and is acting on the elevated | 
roadway which crosses the dam. The centre of | 
the resultant pressure is at adistance of 60.81 ft. | 
from O, or one-sixtieth of the width of the base from 
its centre, and the magnitude and direction of that 
resultant is represented by the line Pr. The mag- 
nitude is 711 tons, and the direction is inclined 
16 deg. 39min. from the vertical. On the assumption 
of a uniformly varying stress, as before, the maxi- 
mum vertical pressure at X is 6.36 tons per square 
foot, and the minimum pressure at O is 5,22 tons. 
The pressure at these two points, parallel to Pr, is 
6,64, and 5.45 tons respectively. 

If the reservoir be assumed to be empty to the 
level of the backwater, the foundation to be per- 
vious, and the dam impervious, there will be an 
upward pressure due to a head of 47 ft., or of 
1.31 tons per square foot. To this extent the weight 
of the wall would be borne by water, and its 
pressure upon the rock would be reduced by the 
same amount. To prevent the upward pressure 
over the entire area ever exceeding this limit, 
the masonry is thoroughly drained in its central 
portion up to a height of 47 ft., and a tunnel, 4 ft. 
by 2 ft. 6 in., traverses the structure longitudinally 
to receive the water which rises from the founda- 
tion, and delivers it into conduits which emerge 
through the back face. For a breadth of 40 ft. back 
from O there are no drains, and, assuming the face 
to be impermeable, it is possible to conceive that an 
upward pressure vf 129 ft., or 3.6 tons per square 
foot, could accumulate here. Under these con- 
ditions the pressure of the masonry becomes 
5.22 —3.6=1.62 tons per square foot at O. A | 
puddle wall extending the height of 57 ft. above | 
the base, and the special care spent in cementing | 
the face of the masonry, precludes all possibility of | 
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| stability, so high indeed that no doubt as to 
| its abundant sufficiency can be reasonably enter- 
tained. 





THE CLYDE LOCOMOTIVE WORKS. 


THE manufacture of locomotive engines has now 








the entrance of water from the front, while the 
thorough draining will prevent its accumulation. 
Owing to the comparatively small inclination to the 
vertical of the resultant of all the forces, no sliding 
of the wall could take place even on a smooth 
foundation, and upon the actual stepped rock this 
is even still less possible. 

In conclusion, Mr, Deacon states that in his 
judgment the masonry dam is well suited to its 
purpose, and has an exceptionally high factor of 


| become a considerable feature amongst the in- 
| dustries of Glasgow, and the latest addition to the 
| important factories there situated, are the fine new 
| works which are the subject of our present notice. 
The Clyde Locomotive Company has recently 
| been formed by a few well-known Glasgow men, 
| with Mr. W. Montgomerie Neilson, son of the late 
| James Beaumont Neilson, the inventor of the hot 
| blast, as chairman of the directors. Mr. Neilson’s 
| connection with the locomotive trade is well known, 
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WALL ENGINE, BY MESSRS. J. COPELAND AND CO., GLASGOW. 


he now having been associated with the business 
| for the last forty years. 
| The works we are about to describe have been 
| laid out specially and solely with a view to making 
| locomotive engines. They are absolutely new from 
'end to end. New buildings, new plant, new 
‘machinery, and new tools. We believe there is 
not a machine or tool in the place that has ever been 
| worked before ; in fact, everything is new, except 
| the experience which has directed the laying out 
‘of the works, and that is thoroughly matured. 
| There are few who can have had more experience 
| in the locomotive trade than Mr. Neilson, and that 
he has made good use of this experience need not be 
‘here insisted upon. He has been assisted in the 
| work of laying out the shops by Mr. T. M. Grant, 
‘Mr. T. Fleming, and Mr. J. Webster, who have had 
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considerable experience inthis special branch ofengi- is the case, for neither money nor pains have been 
neering construction, and who all hold important | spared to render them perfect. Such being the 
positions in the new works. Mr. Alexander Wilson case, we were glad to have had an opportunity of re- 
will takecharge of the commercial department. From | cently going through them, and now lay before our 
what has been said our readers will infer that these | readers the result of our somewhat minute inspec- 
shops are likely to be examples of the best locomo- tion. We are afraid the following description, 
tive building works, embodying the whole range of _ which in many places is little more than a list of 
experience up to the present day ; and, indeed, such | tools, may prove rather monotonous to some, 





but we have thought, however, that it is well to 
make the record fairly complete, for it is not often 
that one finds an engineering factory so thoroughly 
unique, modern, and complete as the one in ques- 
tion, which, we think, may be taken as a standard 
establishment of its kind for the present day. 

The works are situated on the North British 
Railway, adjacent. to the Barnhill and Springburn 
Stations. They at present cover fully ten acres, 
and are so designed that any department can be ex- 
tended without interruption to the work. 

The building which comprises the forge and 
smithy, shown on the left-hand corner of the plan 
on page 30, is 182 ft. by 131 ft., and is divided 
into three bays, the forge bay being 21 ft. high and 
the other two 16ft. Taking the former depart- 
ment first, we find on entering a 4-ton Rigby steam 
hammer by Messrs. Glen and- Ross, which will be 
used principally for wheel stamping and forging. 
At the other end is another Rigby hammer of two 
tons by the same firm, which will be used for wheel 
bossing and other lighter work. The first-named 
hammer is served by a couple of 5-ton hydraulic 
jib cranes by Messrs. Fielding and Platt, with hy- 
draulic swivelling and hand racking motions. For 
the smaller hammer there are two 3-ton cranes of 
similar construction and a 3-ton Bessemer hydraulic 
crane. This is placed at the side of the hammer 
and commands the two large fires where the wheel 
centres will be heated, so as to be able to swing the 
work right on to the anvil of the hammer on either 
side. There is to be erected in this part a double- 
headed horizontal steam hammer, which will be 
used for veeing the rims and wheels. To this there 
will be two fires, one on each side, and to serve 
them there will be an overhead carriage running on 
a single beam for shifting the work. In the centre 
of the building there is a radial steam hammer, 
Fig. 1, page 28, of about 5 cwt., by Messrs. Davis 
and Primrose, of Leith. In this machine the whole 
hammer, including the single overhanging standard, 
will turn on its axis, which is the centre line of the 
standard, the steam and exhaust pipes coming in 
to this axis. This hammer is for dabbing on the 
spoke ends of wheels, the work being done in dies 
and the hammer swinging round to cover the work 
instead of that having to be shifted. A second 
anvil will be placed so that the hammer can be 
used for any ordinary work. The swivelling is 
effected by handwheel and worm gearing. 

In addition to the above there are, in the smithy, 
six smaller steam hammers from 5 ewt. to 12 cwt. 
In this building there are six heating furnaces and 
fifty smiths’ fires. The latter are of a neat pattern 
in cast iron and have been supplied by Messrs. 
Allday and Sons, of Birmingham, who make a 
special feature of this kind of work. There are also 
two steam strikers by Messrs. Allen and Co., of 
Cardiff. There is a saw for hot iron by Messrs. F. 
and J. Butterfield, of Keighley, and for the fires 


there is a No. 7 Roots blower. The shop is driven 


by a wall engine with overhead crank and single 
slide bar by Messrs. J. Copeland and Co., of Glas- 
gow. The cylinder is 16 in. in diameter and 20 in. 
stroke. There are several of these engines on the 
works and the design is neat. We give an illustra- 
tion of the type in Fig. 2. Outside the smithy 
is an open scrap shed with a steam bar cutting 
machine by Messrs. De Bergue and Co., of Man- 
chester. There is also a rumbler for cleaning scrap. 
In this shed is placed a No. 4 Roots blower, which 
drives the foundry cupolas. 

We pass now to the iron foundry, which is 144 ft. 
long by 40 ft. wide. There are two cupolas which 
lead into one central brick chimney. They are 
served by a hydraulic hoist for taking the materials 
up to the charging level. The foundry is served by 
a 10-ton travelling- crane, by Messrs. Craven 
Brothers, driven by acotton rope. There are also 
two 3-ton jibcranes with hydraulic lifting, racking, 
and slewing motions by Messrs. Fielding and 
Platt. At the end of the foundry are two large 
core stoves. The brass foundry is at the end of the 
iron foundry, and is part of the same building, and 
beyond this again is the pattern shop as shown. 
The latter shop is 130 ft. long by 42 ft. wide. The 
pattern shop and foundry crane are driven by a wall 
engine similar to that already referred to. 

he boiler shop is a building 162 ft. long and 
150 ft. wide. Here are a number of machine tools, 
amongst which may be noticed a two-spindle vertical 
drilling machine by Messrs. G. and A. Harvey, of 
Glasgow, for drilling copper fireboxes, and a some- 
what similar machine by Messrs. W. Robertson and 
Co., of Johnstone, for countersinking plates. Near 
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this is a radial drill by Messrs. Fairbairn, Naylor, 
Macpherson, and Co., of Leeds, Fig. 3, page 29. 
It has a Crow’s patent table, which can be partially 
revolved by gear in both a vertical and a horizontal 
plane, and by a combination of the two, a diagonal 
rotary motion can be given. The table is 
mounted on trunnions and is placed over a pit, so 
as to take work of considerable size. It will be 
useful for drilling domes, fireboxes, bottom joint 
rings, and other work ofa similar nature. Next to 
this is a two-spindle balanced tube-plate drill by 
Messrs. Craven Brothers, and a7 ft. radial drill by 
Messrs. Campbell and Hunter, of Leeds. Near 
here the foundations are laid for a horizontal three- 
spindle drilling machine for drilling shell plates in 
position, by Messrs. Kendall and Gent, of Man- 
chester. In this part are a pair of 10 ft. bending 
rolls, and a set of stfaightening rolls, and close by, 
a pair of smaller bending rolls, There is a plate- 
edge planer for planing both a side and one end of 
the plate at once by Campbell, Smart, and Co., of 
Glasgow. For operating on the end, a cross beam 
with a second slide is provided; the two slides 
being driven independently. A 3-ton Bessemer 
hydraulic crane is placed near, and also close by 
are two stay hole tapping machines, by F. and J. 
Butterfield, of Keighley. These are suspended 
from a swinging jib by the rope which drives the 
spindle gearing. They are balanced by weights so 
as to make them easy to handle. There are two 
punching and shearing presses by Craig and Donald, 
and several drills mounted on the columns of the 
roof, 

The south bay is used for rivetting, and here 
we notice first a Tweddell’s hydraulic rivetter with 
a 12 ft. gap. This is made so that it will rivet 
the firebox shell to the barrel. To serve this, 
there is a 7-ton jib crane with hydraulic lifting, 
racking, and slewing motions. Rivet heating fur- 
naces and other necessary appliances are placed in 
convenient positions. There are at present two 
“earhac hydraulic rivetters, one for rivetting 

ottom joint rings, and the other for firedoor rings. 
These are by Messrs. Fielding and Platt. They 
have the usual jib cranes and hydraulic lifting cy- 
linder. In each of the two south bays there is a 
10-ton rope-driven travelling crane by Messrs. 
Craven Brothers, Manchester. 

For driving the hydraulic machinery there is one 
double-acting pump by Messrs. Fielding and Platt, 
driven by belt from a wall engine similar to that 
previously described. The accumulator is placed 
in the yard outside. 

In the north bay the engine tender work will be 
done as well as boiler work. Here are hot and 
cold iron saws and several smiths’ fires with various 
other tools and appliances. 

Adjoining the boiler shop are the plate flanging 
sheds, with two plate furnaces, one angle-iron fur- 
nace, and one frame-plate furnace which will take 
in 30 ft. There is a hydraulic press by Messrs. 
Fielding and Platt for firebox plates, served by a 
3-ton hydraulic Bessemer crane. There is also a 
large steam shearing and punching machine by 
Messrs. Craig and Donald, of Johnstone, and an 
angle-iron bending machine by Messrs. Butterfield, 
of Keighley. Adjoining this shop is the building 
containing three Lancashire boilers with corrugated 
flues, by Messrs. Penman and Co., of Glasgow. 
They are 7 ft. 6 in. in diameter and 30 ft. long. A 
fourth is shortly to be added. 

We now pass to the principal building in the 
works, which contains the machine tool and fitting 
shops, the erecting shop and the grindery. It 
is 268 ft. long and 202 ft. wide, and is divided into 
seven bays, the end one being partioned off for the 
brass finishing and grinding departments. In _ the 
latter there are six stones, which will be used for 
grinding parts of the engines in order to save ma- 
chinery. There are two sets of emery polishers for 
bright work, and an emery slide bar grinding ma- 
chine. The brass-working machines are placed in 
another department in this bay. They comprise 
various tools of ordinary description necessary for 
work of this kind, and some special machinery for 
the particular class of work dealt with. There are, 
amongst the rest, a couple of screw-cutting lathes by 
Messrs. Smith and Coventry. There is also a gaplathe 
which will take 4 ft. in the gap with a double slide 
rest by Messrs. Craven Brothers, besides several 
other lathes of different types. There arealso four 
machines by Messrs. Fairbairn, Naylor, Macpherson, 
and Co,, of Leeds, used for preparing copper firebox 
stays. The first of these is a circular saw which 
cuts off the stays to length. After this the piece is 
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put between three straightening rolls, the axis of 
the stay being parallel with the rolls. Whilst the 
stay is held by the rolls, two centre punches come 
forward and make the holes for holding the piece in 
the lathe exactly central, the punches being arranged 
so that they are equidistant from the axis of each 
of the rolls, thus giving the correct centre. The 
next operation is to mill the ends square, and 
this is done in another machine. After this the 
stay is put in a chasing lathe and the threads are cut 
on each end. There are shaping machines, nut 
milling machines, and emery grinders and polishers 
by Messrs. L. Sterne and Co. There are also 
vice benches and other. appliances of the usual de- 
scription. At the end of this bay there is a wall 
engine similar to that already described. 

The remaining six bays are devoted to machine 
tools for the engine department and the erecting 
shop. The heavy tools, placed in the central part, 
we will deal with next. The first noticeable 
machine is a tyre-boring lathe, by Messrs. Fair- 
bairn, Naylor, Macpherson, and Co., of Leeds, 
which will bore & ft. tyres, and works four tools. 
There are three treble-geared wheel lathes, by 
Messrs. T. Shanks and Co., of Johnstone, one 8 ft., 
one 6ft., and one 4ft. These are of new design, 
the traversing and cross-traversing motions being 
got by means of a cam on the back of the faceplate, 
the action being taken through levers and shafting 
to the slide rest. The centres of both face-plates 
areadjustable. These are fine substantial tools, and 
work very steadily. Near here isa slotting machine 
for keyways, by Messrs. G. and A. Harvey, of 
Glasgow. We next pass to a double-spindle vertical 
machine by Messrs. R. Harvey and Co., of Glasgow, 
used for boring wheel bosses. This has two tables, 
one for wheels up to 8 ft., and the other up to 5 ft. 
The next tool is a wheel-bossing lathe by Messrs. J. 
Whitworth and Co., of Manchester, used for turn- 
ing and facing the bosses of wheels both sides at 
once. It has two movable saddles, each with two 


slide rests, one on each side of the bed. The work 
revolves in a gap, and the tools act on both sides at 
once. This is a very fine example of machine tool 
work. There is near here a large milling machine 
by Messrs. Craven Brothers, Fig. 4, page 29, for 
milling bosses of wheels. It has a compound table 
titted with circular and radial motions, the latter 
being a new feature. Near the entrance is an 
hydraulic wheel press by Messrs, Craven Brothers, 
and a small drill for making stud holes in tyres, 
(To be continued.) 
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Notions Générales sur L’Eclairage Electrique. Par HENRY 
VivareEz, Secretaire de la Chambre Syndical des In- 
dustries Electriques, &c. Second Edition. Paris: J 
Michelet, 1886, 

To this work may be accorded the somewhat rare 

praise that it more than fulfils the promise of the 

title and preface. In the latter, M. Vivarez says 
that he has often heard complaints of the non- 
existence of a work which would give a busy man, 
unable to find the time to carefully study scientific 
treatises, a good general idea of the rudiments of 
electricity. He does not profess, he adds, to have 
produced such a book, but as regards one branch of 
the science, that of electric lighting, he has en- 
deavoured to write in a manner which will be 
easily intelligible. And the verdict of his readers 
will be, we imagine, that he has succeeded in giving 
them not only a ‘‘general idea,” as the title 
states, upon electric light, but fairly complete 
information upon all its branches. This result has 
been attained by the author confining himself 
almost entirely to matters within his own personal 
knowledge. The greatest element in a clear and 
perspicuous style is a perfect comprehension and 
familiarity with the subject on the part of the 
writer—not the familiarity which comes from the 
study of books, but that gained by direct and per- 
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gonal contact over prolonged periods. And in this 
respect M. Vivarez probably has an advantage over 
nearly every other person who has essayed to 
enlighten the public on the subject of electric 
lighting, for he has not only been connected with it 
from the first, but his position has brought him into 
constant contact with capitalists, financiers, and 
manufacturers whose questions required to be 
answered, not in the conventional language of the 
class-room, but in phrases which should »e easily 
comprehensible, and yet have the accuracy which a 
man of exact knowledge can never conscientiously 
abandon. From the time when the lighting of the 
Avenue de l’Opéra came like a revelation to the 
English visitors to the Paris Exhibition of 1878, 
until now, M. Vivarez has been cognisant.of all the 
electric inventions and projects which have been 
produced in France, while the chief installations 
have been accessible to him, not only in their 
broad features, but in their details. He has, there- 
fore, ample materials, within his own knowledge, 
to fill, not only one, but many volumes. 

We will now turn from the author to the book, 
and give a very brief abstract of its contents. It 
commences with an account of the early means of 
artificial illumination, giving a very amusing de- 
scription of the violent opposition offered to the 
introduction of gas, and the fearful dangers which 
it was supposed to entail. Next the electrical units, 
as settled at the last Paris Exhibition, are described 
in sufficient detail to give the reader a fairly clear 
conception of their significance. This is not an easy 
subject, but M. Vivarez has had the discretion to 
be brief, relying on a few simple analogies rather 
than a laboured explanation. The description of 
the production of electricity begins by a reference 
to the labours of Volta and Galvani, but a very few 
pages carry us 1o the batteries in use to-day, par- 
ticularly those of Trouvé, Lalande, and Chaperon. 
A table of the cost of working batteries per horse- 
power hour is a welcome addition to a book intended 
tor non-technical readers, and may be studied with 
advantage by some calling themselves electricians. 
Next comes a rapid investigation of the phenomena 
of induced currents, followed by a definition of the 
different kinds of mechanical generators, and of 
their various modes of action. We are surprised to 
learn in this connection that the Alliance Company 
lingered on for many years without performing the 
‘happy despatch,” which might have been expected 
from the circumstances of the case. The original 
machine was improved in 1858, and was utilised in 
the production of the electric light during the siege 
of Paris. It had its maximum of success in 1877, 
after the invention of the Jablochkoff candle, and 
the shares rose from the nominal value of 1 to 2 
francs to 7 or 8 francs. But the advent of the 
cheaper and more economical alternate current 
Gramme machine put the Alliance again in the 
shade. The Alliance, the Gramme, the De Meritens, 
and the Siemens machines are all that the author 
describes, and then he goes on to the question of 
cost of current, his estimate being based on the 
prices current in Paris. 

Accumulators have a chapter to themselves, and 
it is amusing to contrast their present position in the 
electric world with the promises put forth at their 
introduction, when the inventor and his friends 
offered to light the Avenue des Champs-Elysées for 
nothing during the period of the Exhibition, and 
proposed to found a French company with a capital 
of four millions sterling, and a Belgian company 
with half that amount. As a Parisian wit has said, 
electricity was to be supplied in bottle, but it has 
been found that the bottles were too heavy, and 
their weight has dragged the promoters down to a 
very prosaic level. The canalisation of electricity 
1s a subject but little understood from a practical 
point of view, but the little which is known is pre- 
sented to the reader. The chapter on arc lamps 
contains engravings and descriptions of the prin- 
cipal types, and several interesting pages on the 
history, development, and manufacture of the 
Jablochkoff candle. The financial troubles men- 
tioned in connection with it, show that the suffer- 
ings of the unwary investor in electric shares are 
not confined to this country. The account of the 
invention of the incandescent lamp is rendered the 
more interesting by a fac-simile of the head-lines 
from a seven-column article in the New York 
Herald announcing Edison’s discovery in a very 
spread-eagle fashion. The Swan, Maxim, Gerard, 
and Cruto lamps are also described in detail, 
and then there follow several pages on meters, 
photometers, and the like, 








The remainder of the book deals with the price 
and qualities of the electric light. The former isa 
most interesting subject, and is treated in a very 
temporate spirit. The conditions in Paris are, 
however, so different from those obtaining here, that 
the calculations must be made afresh to fit them 
for this country, with the result of converting their 
pecuniary advantage of electric light, when it exists, 
into a disadvantage. There are two reasons for 
this : first, gas here is less than half the price it is 
in Paris, and second, the arc lamp and Jablochkoff 
candle will not be tolerated for internal illumina- 
tion, unless used in such abundance that they 
offer no economy. To him, however, who will read 
between the lines, there is much instruction in this 
chapter, for with all the favourable circumstances 
existing in Paris the electric light makes slow 
progress. 

We can cordially recommend this book to the 
class to whom it is addressed. It abounds with 
useful facts and figures we have not seen before, 
and is original both in style and matter. 








FORTH BRIDGE RAILWAY. 

THE following is the eleventh quarterly report of inspec- 
tion by Major-General Hutchinson, R.E., and Major 
Marindin, R.E., of the works in progress for the con- 
struction of the bridge over the River Forth. 


Railway Department, Board of Trade, 
1, Whitehall, London, S.W. 
December 3, 1885, 

Sir,—We have the honour to report, for the informa- 
tion of the Board of Trade, that, in compliance with the 
instructions contained in the order of October 26, 1882 
(R. 10,354), and in accordance with the provisions of the 
Forth Bridge Railway Act of 1882, we have made our 
eleventh quarterly inspection of the works in progress 
for the construction of the bridge over the River Forth at 
Queensferry. 

These works have advanced steadily since our last in- 
spection in August, and their state at the present time, 
together with the amount of work done during the past 
quarter, is described below. 


TEMPORARY WORKS. 


Wooden stages have been constructed for the erection 
of the main cantilevers at Inch Garvie and at North 
Queensferry. 

The extension of No. 2 shop has been completed. The 
additions to the plant and machinery generally include 
eight boilers; two steam engines; one pumping engine; 
two large planing machines; two drilling machines; and 
—_ large rivetting machines for the skew-backs and 
tubes. 

PERMANENT WORKS. 


At South Queensferry—Main Piers.—The lower bed- 
plates have been fixed on the south-east and south-west 
piers, which are, therefore, now ready for the erection of 
the superstructure. The masonry of the north-east pier 
has been completed, and the bedplate can now be fixed. 
The tilted caisson for the north-west pier was successfully 
floated on October 19, and, after it had been moved south- 
ward into the proper position and cleared of the mud 
which had accumulated in it, a circular brick wall, 6 ft. 
thick, was commenced on the top of the sound concrete 
between the skins, round the whole circumference of the 
caisson. This brickwork is now in progress, and is to be 
carried up so as to close the gap in the ironwork, and 
protect the concrete where it would otherwise have been 
exposed to the water. The weight of the brickwork, 
together with that of about 400 tons of concrete which 
have been added in the centre compartmeut, has been 
sufficient to prevent the caisson from floating again, and 
air pressure was applied on the 25th ultimo, en are 
now daily at work clearing away the mud from the tubes 
and ubp-ellaasiies, and the process of sinking this, the last 
of the caissons, may be said to have fairly commenced. 

Cantilever and Viaduct Piers.—Nothing has been done 
during the last quarter to the masonry of these piers ; but, 
the girders for the seventh span having been completed, 
there are now seven spans ready for lifting. 

At Inch Garvie—Main Piers.—The fixing of the lower 
bedplates on the north-east and north-west piers has been 
finished. 

The masonry of the south-east pier is now complete, 
except that a few of the capping stones have still to be set. 

The cutting edge of the south-west caisson reached its 
final depth, 63.1 ft. below mean tide level, on October 2; 
the concrete foundation has been carried up to low water, 
level, and the masonry has been commenced and now 
stands nearly at the level for the holding-down bolts, or 
1 ft. 9 in. above mean tide level. 

The erection of the horizontal compression tube between 
the north-west and south-west piers been commenced. 
At North Queensferry (Fife)—Muain Piers.—These four 
iers are standing complete, and, the fixing of the lower 
plate on the south-east pier having been finished, are 
all ready for the erection of the superstructure. 
Cantilever and Viaduct Piers.—The cantilever pier 
remains at the same level as in August last, but the 
viaduct piers have been raised rather more than 9 ft., the 
girders have been lifted 10 ft. At this part of the works 
nothing is now being done, or is intended to be done dur- 
ing the winter months. 
Superstructure.—The two horizontal tubes between the 
north and south piers of the Fife group have been erected, 





and about 30 ft. of the one between the north-west and 


south-west piers have been rivetted:up. The top bed- 
plate of the north-west pier having been rivetted up, the 
skew-back is now being erected, and the top bedplate 
of the north-east pier is also being erected. : 


GENERAL, 

Masonry and Concrete.—Up to the present date about 
293,000 cubic feet of granite have been delivered, of which 
254,000 ft. have been set, about 84,720 cubic yards of 
rubble masonry and concrete work have been built, and 
15,000 tons of cement have been used. 

Steel Work.—All twelve skew-backs are now in progress ; 
those for the two Fife north piers, as reported above, 
being in course of erection; the two for the Fife south 
piers being nearly ready for removal from the yard to the 
pest the construction of the four for Queensferry piers 

ing well advanced ; and the four for Inch Garvie piers 
having been commenced. 

Including the horizontal tubes for Fife and Inch Garvie, 
now being erected, 2300 lineal feet of tubes of 12 ft. dia- 
meter, and 2000 lineal feet of tubes of 8 ft. diameter have 
been drilled. Of the lattice tension members about 3200 
lineal feet are ready for erection, and the top junctions 
for Fife and Queensferry are about half finished. 

Including 2500 tons for viaduct spans, about 18,200 tons 
of steel have been delivered. 

The number of men employed on the works averages 
about 2000, 

In conclusion, it is our duty to report that, since our 
last inspection, satisfactory progress appears to have been 
made in the works, the sinking of the deep-water piers at 
Inch Garvie with far less difficulty, and in much less 
time than had been anticipated, and the successful opera- 
tions on the tilted caisson for Queensferry north-west 
pier, being matters for special notice ; and we are glad to 
be able to state that, so far as we can judge from a 
periodical visit, the character of the work done during the 
last three months is of equally good character with that 
which we have previously inspected. 

We have, &c., 
C. S. Hutcuinson, Major-General, R.E. 
F. A. Marinpiy, Major. 
The Assistant Secretary, 
Railway Department, Board of Trade, 








WATER SUPPLY OF WALTON-LE-DALE. 

At the monthly meeting of the Walton-le-Dale (near 
Preston, Lancashire) Local Board, held on Monday last, 
the 4th inst., a report upon the progress of the new works 
of water supply was presented by the engineer, Mr. 
William Wrennall, of Liverpool. This report stated 
that the branch heading, has now been cut to a length 
of 105 ft. from the main heading, the last 68 ft. having 
been driven during the past month. The cutting is 
in the direction parallel to the large fault which crosses 
the main heading, and follows close to it all the way. 
The rock roof of the cutting terminates at the fault, 
and as the dip of the strata is towards the fault, the 
heading is in the favourable position to receive as it is 
continued all the water which the rock contains. The 
quantity pumped at the present time is about 190,000 gal- 
lons per day, as against 145,000 gallons per day reported 
last month. The total length of headings cut up to the 
present time is 220 yards. The Local Board constructed 
works of water supply to their district some four years 
ago. The pumping station is situated in the adjoining 
township.of Brindle. A well, 8 ft. in diameter, was sunk 
to a depth of 110ft., and a bore-hole was continued from 
the bottom of it down tc a total depth of 537 ft. from the 
surface. The yield from these two sources was, however, 
found to be considerably less than had been anticipated, 
and after some two or three years’ pumping, the supply 
proved to be quite inadequate for the then requirements 
of the district, and especially during the late dry seasons. 
Under these circumstances the Board, some twelve months 
ago, called in Mr. Wrennall to advise them in the matter. 

After making a careful examination and inquiry into 
the various considerations involved, Mr. Wrennall pre- 
pared and furnished to the Board a report and scheme 
upon the best means for increasing the supply at the 

alton Works. 

The surface at the well is at an elevation of 310 ft. 
above Ordnance datum; the geological features of the 
neighbourhood are very varied, the formation bein 
chiefly the millstone grit series of thick beds of shale wit 
alternate layers of rock. 

The chief recommendations contained in Mr. Wrennall’s 
report were that headings should be driven from the 
bottom of the well to cut the various strata transversely, 
and that trial borings should be sunk as might be found de- 
sirable. He estimated that by so doing the supply of water 
might be doubled at a comparatively moderate outlay. The 
mnatter was taken into consideration by the Board and they 
decided to carry out the works recommended, and gave in- 
structions for the same to be proceeded with, Estimates 
were obtained and the contract was let to Mr. Thomas D. 
Lewin, contractor, of Manchester. 

The population of the district to be supplied by the 
Board is upwards of 9000, and there are also several large 
and important manufactories in the neighbourhood. ~ 
The yield of the water at the commencement of the 
present works was about 65,000 gallons per day, so that it 
will be seen from the report now presented to the Board 
that this quantity has now been about trebled by the re- 
cent operation. 

At the commencement of the headings the cutting pro- 
ceeded in beds of shale and rock for a length of about 
150 yards, and in this length the strata was quite dry. A 
large up-throw fault was then met with, some 30 ft. in 
width, and water was found after passing through it. 
Cross headings were then cut in various directions, and up 
to the present a very satisfactory additional yield has 





been obtained, 
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Tne sufferings endured by seamen, who from fire or | 
shipwreck have been left in boats on rafts under a tro- | 
ical sun without an abundant supply of water; have | 
urnished a theme for many a writer who prided | 
himself upon his skill in the use of language. And yet | 
it is probable that the cleverest word-painting fails to 
convey the most mmo realisation to the mind of the 
reader, of the long-drawn agony which has been en- 
dured under such circumstances by scores and scores 
of our fellow-creatures, an agony so great that it will 
cause brave men to commit the most revolting actions. 
And in the first half of this century the want of water 
was no means confined to shipwrecked crews, In many a 
ship it has been suddenly discovered that the casks had 
wee doh or have been gnawed through by the rats, and 
that instead of there being an ample store there was 
but the merest pittance, which a prolonged calm would 
quickly exhaust and leave the mariners in an evil plight. 
The introduction of condensers into all vessels has re- 
moved this cause of disquiet, and short allowances of 
fresh water are almost unknown to the present genera- 
tion of sailors, as long as their vessels will float. But if 
they are obliged to take to the boats they are little 
better provided in this respect than if they had been 
the contemporaries of Captain Cook. 

For the future, however, a better prospect opens 
before the seaman, for a condenser has been devised 
which needs no fuel, and which can be pérmanently 
applied to a boat, where it occupies but little space, 
and even that would not be otherwise utilised. This 
is the invention of Mr. Lionel Pearce, of 9, Bloom- 
park-road, Fulham, and is a mechanical embodiment 
of the philosophical toy, by which a small quan- 
tity of water is boiled on the lecture table by turning 
a handle. It is, in fact, astill anda boiler, in the latter 
of which heat is generated by friction resulting from 
the application of manual power toacrank. Sixteen 
pints of water per day can be vaporised in it by dint 
of a good deal of hard work, and the steam when con- 
densed, furnishes excellent potable water, which will 
assuredly have been earned by those who have pro- 
duced it by the sweat of their brows, that is if the 
small allowance of fluid they will probably receive, 
will furnish sufficient material for perspiration. 

We give above three views of the apparatus. 
The uppermost tank T is filled with sea water, and 











overflows down the centre opening, which is of the 





requisite size to give the proper feed. This flow of 
sea water saturates the flannel coverings C! C", and 
that which drains from the coverings is collected into 
troughs, and from them flows to an overflow tank O, 
which is openly connected with the boiler B. This 
arrangement maintains the water in the boiler at a 
regulated height. 

The friction, and consequently the heat, is generated 
by rotating the wheel W in contact with the boiler at 
F, and is such that it boils the water in about half a 
minute, The steam from the boiler enters the first 
domed cylinder C"! and condenses upon its inner sur- 
face, from whence it is conducted away as distilled 
water through the discharge pipe P. The heat Riven 
off by this steam is absorbed by the water held in the 
saturated coverings C", which water, being a thin 
layer, vaporises freely at a low temperature. This 
vapour condenses upon the inner surface of the other 
domed cylinder C! containing it, and the transfer of 
heat from this vapour takes place again as just de- 
scribed. The product from this second covering is 
condensed upon the inner surface of the outside casin 
C, and the under surface of the supply tank T, which 
latter grows so hot, that when the machine has been 
working some minutes, a delicate hand cannot bear to 
touch it. S is a screw for regulating the pressure 
between the boiler and the friction disc. It may be 
interesting to notice how complete is the utilisation of 
the heat. Supposing the machine to be at full work, 
the heat taken from the steam passes to the water 
in the flannel coverings, which feeds the overflow tank 
connected with the boilers ; thus the boiler is fed with 
water almost boiling, and it remains only to vaporise 
it. If the steam emitted from the boiler and con- 
densed be 4 oz., there will be an additional quantity 
of water vaporised and condensed in the two domes, 
equal to 7 oz., making 11 oz. in all, or nearly three 
times as much as if the heat abstracted by the con- 
denser were not utilised.. If more domes are used, of 
course the product would be more than 7 oz. in relation 
to4oz. In the friction still shown there are only two 
domes in order to keep the machine small. 

The salt does not a rif the machine is used as it 
should be, and not allowed to be worked to dryness. 
The coverings are fed considerably in excess of what 
they will hold, causing the water which runs off to be 
charged with excess of salt. The boiler being con- 





STILL. 








nected with the overflow tank, keeps the water in both 
equally charged with salt, or nearly so. Should the 
coverings work dry, and thus show salt, they are 
hinged so as to open, and can be easily rinsed with a 
few handfuls of sea water. If the boiler should be 
boiled to dryness, it must be many times before suffi- 
cient salt is encrusted to cause any serious loss of heat. 
The top can be thrown back and the boiler cleaned as 
easily as any small tube. 








ATR COMPRESSOR WITH HOLT’S VALVES. 

TuEair compressor which we illustrate on the opposite 
page is provided with Holt’s inlet valves, by aid of which 
it can be run at a greatly increased speed without loss 
of efficiency. It consists of two single-acting cylinders 
arranged in line, and each surrounded with a water 
jacket, the two jackets being in communication through 
the pipe M. In each eylinder there is a long piston 
B! or B*, and between the two there are arranged both 
the inlet and outlet valves, which are situated in the 
end covers. The outlet valves D' D? are bored to fit 
upon cylindrical parts of the covers, and are kept 
tight by rings beneath them. Each takes against a 
seat of the same diameter as the cylinder, and is 
moved sharply up to its place when the piston reaches 
the end of the stroke by means of the coiled spring 
D! or D? which surrounds it. The main inlet valves 
E' and E? are connected by the rod F, so that they 
move together, one opening to admit air to its cylinder 
as the other closes. The connecting piece is provided 
with a right and left-handed screw by which the lift 
of these valves can be adjusted, even while the 
machine is running. Within each main inlet valve is 
an auxiliary valve G! or G?, which is pressed to its seat 
by a helical spring. These valves do not lift at the 
commencement of the stroke, but when the speed of 
the piston becomes so great that the outer valve cannot 
afford passage to the air, the inner valve leaves its seat. 
At the end of: the stroke as the rate of motion of the 
piston diminishes, the indraught of air is no longer 
able to 2 up the auxiliary valve, which accordingly 
closes, while the main valve keeps open to the last. 
The end of the piston is hollowed to fit over the valve, 
and comes up to within one-sixteenth of an inch of it, 
so that the dead space is exceedingly small. With an 
average pressure of 601b. to the square inch above the 
atmosphere, and a stroke of 30 in., the loss from clear- 
ance will be about 1 per cent., while the loss from 
imperfect valve action will not be more, making 2 per 
cent. in all, 

All the passages are arranged in the covers so that 
the walls of the cylinder are fully exposed to the cool- 
ing action of the water in the tank. The outer ends 
of the cylinders are open, and thus no part can be 
seriously heated, while any leakage which takes place 
escapes to the outside, and can detected at once. 
The arrangement thus possesses very important advan- 
tages. The ip cooling allows a high speed to be 
employed, while the small clearance and certain action 
of the valves permit of the cylinder being emptied 
and thoroughly filled at each stroke. The makers are 
Messrs. Thwaites Brothers, of Vulcan Iron Works, 
Bradford, Yorkshire. 








Messrks. ARMINGTON AND Sims.—We have received 
from Messrs. Armington and Sims, of Providence, R.I., 
U.S.A., a copy of the fourth edition of their catalogue. It 
contains illustrations and tables of particulars of their en- 
gines, in sizes ranging from cylinders of 4in. in diameter 
to 2lin. The indicated power of each type of engine is 
ne for all pressures of steam between 50]b. and 

00 Ib., cutting off at one-quarter stroke, and sample in- 
dicator cards are added. In an appendix there is given 
the particulars of engines to drive each size of Brush, 
Edison, Thomson-Houston, and other less known dy- 
namos. The whole is turned out ina style of printing and 
engraving seldom surpassed, even in America, 
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AIR COMPRESSOR WITH HOLT’S VALVES. 
CONSTRUCTED BY MESSRS. THWAITES BROTHERS, ENGINEERS, BRADFORD. 
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PUMPING ENGINES AT ALLEGHENY, PA., U.S.A. 


CONSTRUCTED BY MESSRS, ED. P. ALLIS AND CO., 
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On our two-page plate, on page 36, and on the 
present page, we publish illustrations of a fine double 
set of ey nog compound pumping engines con- 
structed by Messrs. E. P. Allis and Co., of Milwaukee, 
Wis., U.S.A., from the designs of Mr. Edwin Rey- 
nolds, Their capacity is 18 million United States 
gallons (14.4 million English gallons) raised to height 
of 220 ft. in twenty-four hours, Each engine has three 
cylinders, the high-pressure cylinder being 31 in. in 
diameter, and the two low-pressure cylinders, each 
48 in. in diameter, the stroke of all being 48 in. The 
details of the cylinders are shown on page 36, and of 
the delivery main above.. In subsequent issues we 
shall give engravings of the other parts, and until 
then we reserve our description. 








NOTES FROM THE NORTH. 
, Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Owing to the recurrence of 
the New Year holidays business in the pig-iron market 
has been almost entirely suspended since the date of last 
report. On Thursday only the forenoon market was held, 
and Friday and Monday were both blank days in the 

iron ring” on ’Change. The market was somewhat 
firmer on hursday, and there was a recovery of 3d. per 
ton in the price, but the week closed with the rate 6d. per 
ton lower than previous week’s final quotations. Business 
was done at 40s. 10d. to 41s, 2d. cash, also at 41s. to 
41s. 4d. one month, the close being sellers at 41s. 14d. 
cash and 41s. 34d. one month, with y oe at 4d. per ton 
lower. When business was resumed on Tuesday, the 
market was somewhat irregular, but the prices closed at 
the lowest, which was a decline of 3d. per ton from the 


| a fervent hope that the earl 
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closing Pty wee of last Thursday. Transactions were 
reported in the forenoon at 41s. 04d. down to 40s. 11d., 
and back to 41s. 04d. cash; also at 41s. 24d. down to 
41s. 1d., and back to 41s. 2d. one month ; with buyers at 
the close at 41s. cash, and 41s. 2d. one month ; and sellers 
asking 4d. per ton higher. In the afternoon business was 
transacted at 41s. 04d. down to 40s. 104d. cash; also at 
41s. 3d. to 41s. 1d. one month, and the close was sellers 
at 40s. 104d. cash, and 41s. 1d. one month, with buyers 
at 4d. per ton less. It was pretty apparent in the market 
this forenoon that the heavy stocks and the absence of 
inquiry were exerting a marked effect on the calculations 
of operators, as large sales were made, and the quotations 
declined to 40s. 6d. cash, and 40s. 8d. one month, which 
were the closing rates for sellers, with buyers at 4d. per 
ton lower, while in the afternoon sellers accepted as 
low as 40s, 3d. cash and 40s. did. one month, although at 
the close the quotations had slightly improved. Not 
only is the market at present very much depressed, but 
there does not seem to = even the slightest appearance 
of improvement in the early future, notwithstanding the 
favourable interpretation that certain members of the 
trade are giving of recent reports from the United States. 
So far as the demand for Scotch pig iron on American 
account is concerned, it appears to be almost a blank, 
and reports from the Continental markets are exceedingly 
discouraging. Of course many persons are mapa epee 

( months of this year wil 
bring a change for the better, but there are at present no 
grounds on which to build any confident hopes. The 
number of blast furnaces in actual operation is still 92, 
as compared with 93 a year ago. Last week’s shipments 
of pig iron from all Scottish ports amounted to 4955 tons, 
as against 4070 tons in the preceding week, and 5815 tons 
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in the corresponding week of last year. None was sent to 
anada, Belgium, Spain, and Portugal, | 
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or China and Japan ; but 460 tons were sent tothe United 
States, 302 tons to Australia, 782 tons to Italy, and 
smaller quantities to other countries. The stocks of pig 
iron in Messrs Connal and Co.’s public warrant stores 
yesterday afternoon stood at 671,539 tons, as compared 
with 669,434 tons yesterday week, showing an increase 
for the week of 2105 tons. 


Reduction of Steelworkers’ Wages.—Messrs. Colville and 
Sons, Dalziel Steel Works, Motherwell, have announced 
that when work is resumed after the holidays, a reduction 
will be made in the rates of wages of all the steelworkers 
who are paid by the ton. This is only following accord- 
ing to the instructions laid down some time ago by the 
members of the Scotch combination of steel manufacturers. 
Several weeks since the Steel Company of Scotland 
announced a similar reduction, and a strike arose amongst 
the workmen affected, but the company’s resolute action 
ultimately carried the way. A reduction of wages had 
already been made at the Mossend Steel Works. 


Tramways in Paisley.—The first line of street tramways 
in Paisley was opened last week with some little éclat. 
Up to the present a stretch of only about one mile has 
been opened, and the construction of the line was effected 
in about three weeks, the estimated cost being 11,3001. 
The capital of the company is 20,000/., divided into 4000 
shares of 5/. each. 


New Type of Warship.—Messrs. T. B, Seath and Co., 
shipbuilders, Glasgow, have recently submitted to the 
Admiralty the plans of anovel war vessel intended for the 
defence of the Clyde and other estuaries. The vessel is 
150 ft. Jong, 30 ft. wide, and is divided into 32 water-tight 
compartments by bulkheads. The bottom of the hull de- 
scribes the segment of a circle, allowing the vessel to turn 
on her axis, and above the water-line she has a steel 
sloping belt 2 ft. thick. Her armament consists of 
two powerful guns, one placed fore and the other aft. 
The funnel is made on a telescopic principle, and on deck, 
when in action, there would be nothing on which a shot 
could take effect, except guns, It is stated to be probable 
that when the Navy Estimates are passed in the ensuing 
session of Parliament, an attempt will be made to get a 
number of vessels built according to the plans spoken of. 


Shipbuilding Labour at Greenock.—Messrs. Scott and 
Co., Shipbuilders, Greenock, will, it is stated, start to 
work immediately after the present holidays some 500 
hands, in addition to those who were in their employment 
before the close of the yard for the holidays. 


Coal-Shipping Trade at Burntisland.—Since the opening 
of the new dock at Burntisland in 1876, the shipments of 
Fifeshire coals at that port has increased to enormous 
proportions. In the year 1877 the shipments amounted 
to 287,294 tons. On two occasions the annual returns 
showed a falling-off as compared with the shipments in 
the two years immediately preceding, but last year they 
reached the very great amount of 773,033 tons—practi- 
cally all for foreign and colonial ports. 








NOTES FROM THE SOUTH-WEST. 

The ‘‘ Neptune.”—Serious defects in the turrets and 
other parts of the Neptune have been reported to the 
Admiralty, who have directed the return of the vessel to 
Portsmouth with as little delay as pussible. Captain 
Jones complains in an official report that the working of 
the turrets with anything like certainty is impossible, 
while the steering gear is so defective as to render its 
employment not only useless but absolutely dangerous. 
The Neptune was formerly called the Independencia, and 
was brought into the service by the Beaconsfield adminis- 
tration, when a large expenditure was made with the 
ao of adapting her to the requirements of the British 

avy. 


Water Supply of Watchet.—On Wednesday, Mr. S. J. 
Smith, an inspector appointed by the Local Government 
Board, attended at Watchet to take evidence as to the 
best mode of supplying the inhabitants with pure drinking 
water. A meeting was held on September 11 last, when 
it was suggested that water should be taken from several 
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wells in the town, and submitted for analysis by the Local 

Government Board. Water was taken from eight wells 
and sent for analysis, the result being that, although some 
of the samples were better than the others, none of them 
were fit for drinking purposes, unless the water was first 
boiled. Dr. Pairman said he found there were sixty-two 
wells in Watchet. Hesides the eight wells referred to, he 
had analysed the water of six others, and all the water 
from these was not good for drinking purposes. The 
surroundings of many of the wells were very unsatis- 
factory. The inspector said if the owners of the popes 
sunk fresh wells in the town it would very probably be 
money thrown away, as the town was too near the sea to 
obtain pure drinking water by wells. He should send 
his report to the Local Government Board, and they 
would send the substance of it to the local sanitary 
authority, and call upon it to arrange a scheme for supply- 
ing the inhabitants with pure drinking water. 

Pembroke Dockyard.—Captain Chatfield, R.N., superin- 
tendent of this naval establishment, has been promoted 
to the rank of rear-admiral, and has been succeeded by 
Captain Kelly, who took over the command on Saturday. 
Captain Chatfield has held the appointment as captain. 
superintendent at Pemkbroke Dockyard since October 14, 
1882 

New Telephone Exchange at Cardif.—The Western 
Counties and South Wales Telephone Company (Limited) 
has just opened a telephone exchange at Cardiff. The 
rooms of the company occupy the whole of the top floor of 
the central blockof the New Exchange Buildings in Mount 
Stuart-square. There are two services, the ‘‘com- 
mercial” and the ‘‘domestic.” The former embraces 
day and night communication, exclusive of Sundays ; 
and is connected with the postal telegraph office by means 
of which subscribers may receive or forward their tele- 
grams without extra charge by the company; and 
the free use of any call rooms which may be opened 
in the town. Thus a subscriber to the system at Mount 
Stuart-square on the branch exchange in ih yay, era 
can speak to each of the subscribers in Cardiff. Connec- 
tion will also be established with the central police station 
and fire office. It is also proposed to connect the service 
with the leading cabstands. The cost of this service for 
any distance within one mile of either of the exchange 
centres is 14/. if for one year, 13/. per annum if for four 
years, and 12/. if for seven years. he ‘‘ domestic” ser- 
vice is open from nine a.m. to six p.m. daily, Sundays ex- 
cepted, the distance being limited to within one mile of 
either of the centres. This service—the cost for which is 
12/. for one year, 11/. per annum for four years, and 10/. 
for seven years—embraces communication during the be- 
fore-mentioned hours, and the free use of any call-rooms 
which may be opened in the town. Through communica- 
tion between Cardiff and Newport is obtained by trunk 
lines provided by the company for those who are sub- 
scribers to their exchange in either or both towns at the 
rate of 6/. per annum for a single connection. 


Cardiff.—Business in steam coal has somewhat recovered 
during the last few days, although the general tune of the 
steam-coal market has not undergone much change. 
Small steam coal has been in fairly good demand. In the 
house-coal market there has not been any substantial 
change. Prices have remained unaltered. Last week’s 
clearances amounted to 131,999 tons of coal, 1340 tons of 
patent fuel, 4600 tons of iron, and 486 tons of coke. From 
Bilbao there arrived 3529 tons of iron ore, and 2416 tons 
came to hand from other sources, 


Trade of Bristol.—Three large steamers have just en- 
tered the Avonmouth dock, viz., the Lisnacrieve, the 
Saxmundham, and the Montreal, carrying close upon 
10,000 tons of cargo. 

Purchase of a Torpedo Boat.—The Lords of the Admi- 
ralty have purchased for 18,000/. a new torpedo boat, with 
a length of 125 ft., built by Messrs, White, of Cowes. It 
is claimed for this boat that, while going at the rate of 21 
knots per hour, she can be stopped in a few seconds, and 
that at full speed she can turn a circle nearly within her 
own length. It has not yet been decided whether she will 
be used as a torpedo catcher or a torpedo boat. After 
she has been taken over by the naval authorities 6000/. 
will be spent upon her. 


Newport.—The steam coal trade has remained in much 
the same state, and prices have generally shown scarcely 
any variation. The iron ore trade has been quiet. The 
outlook in the manufactured iron trade is considered to 
be somewhat more cheerful. Last week’s iron shipments 
comprised 1900 tons to Bombay, 1055 tons to Rockhamp- 
ton, 250 tons to Paysandu, and 657 tons to Colombo. 
Last week’s coal clearances amounted to 55,571 tons. 
From Bilbao there arrived 4360 tons of iron ore, and 1355 
tons came to hand from other sources. 


The “ Curlew.” —Contractors’ men arrived at Devonport 
on Tuesday for the purpose of fitting steam steering ma- 
chinery to the gun and torpedo vessel Curlew. 


New Timber Float for Cardit—On Monday operations 
were commenced in connection with a new timber float, 
which is to be constructed by the trustees of the Marquis 
of Bute upon a piece of ground situated between Messrs, 
Alexander and Co.’s timber yard and Messrs. Crawshay’s 
sheds at the west side of the Glamorganshire Canal. The 
contract has been entrusted to Mr. J. Stracan, of Cardiff. 
The float will cover an area of about seven acres, and 
will be connected with the canal by a lock. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
South Yorkshire Miners’ Union.—The annual meeting 
of this association was held on Monday night, when the 
old ofticers were re-elected. It was stated that nota 





penny had been drawn out of the funds of the association 
to further the election of Mr. B. Pickard to Parliament. 


Barton Engineering Company.—The annual meeting of 
the Barton Engineering and Iron Founding Company was 
held on Tuesday. The balance-sheet and report were 
favourable, and showed that the company is_ making 
steady progress. A dividend of 4 per cent. was declared. 


Dore and Chinley Railway.—A meeting of the directors 
of the above line has been held in Sheffield. It was de- 
cided to send out circulars to the respective land-holders 
on the site of the proposed new line and its branches, 
asking for a statement of the price at which they would 
be willing to sell the land required for the making of the 
line, in order to facilitate the negotiations for the sale. 
The Midland Railway Company are ready to expend the 
sum of 100,000/. in the construction of the line, the 
amount to be expended chiefly in aiding the cutting of 
the tunnels. A patent boring machine is talked of being 
used. The operations are being somewhat delayed by 
the intended application to Parliament for power to pay 
interest at 3 per cent. in the usual way, instead of causing 
tour or five years to elapse before such payment is made. 


Electric Lighting in Hull.—Sometime ago the Hull 
Corporation granted 10,000/. to its Lighting Committee, 
for the purpose of experiments in electric lighting. The 
result has been the putting up of a number of arcs in 
the Victoria Hall. The new system will bein time for 
the musical festival, and it is expected that it will prove 
a great success, 


Charles Cammell and Co.—The directors of Messrs. 
Charles Cammell and Co., Limited, at their usual monthly 
meeting held on Thursday last, elected Mr. Thomas 
Vickers, of Manchester, to the chairmanship of the com- 
pany, and Mr. Alexander Wilson, formerly assistant 
managing director, as director of the company. 


Hull and Barnsley Railway.—Since the opening of this 
line on the 16th of July last, the traffic has steadily in- 
creased. In five months the tonnage entering the docks 
has been 160,000 tons. 


Iron Trade.—The pig -iron trade is exceedingly de- 
pressed, and prices are so low that many of the larger 
firms are stocking their production. This is rather a_bad 
outlook for the New Year, but it is believed that business 
will improve, when matters have got into working order. 
Very little business has been done for three weeks past 
in manufactured irons, but some fair lines are expected 
from the north, and also from the north for Government 
requirements. Manufacturers of armour-plates have as 
much work in hand as they can do, and will be kept 
fully employed on present orders for many months to 
come. For large castings there is not such a heavy call 
as was expected. In the steel branches very little is doing, 
either for home or export. 


Coal Market.—Owing to the vacation, many of the pits 
in this district have been ‘‘set down” for a month, but 
work has now been generally resumed. Silkstone at the 
pit mouth is fetching 10s. 6d. per ton ; Barnsley softs, 8s. ; 
hards, 7s. ; nuts, 5s. 6d.; slack, 3s. 6d. The demand is 
rather better, owing to the frost, but trade is dull in coke. 


Hartlepool Headland Protection Works. —The con- 
struction of works for the protection of the Headland of 
Hartlepool from the inroads of the sea, have for many 
years, been under the serious consideration of the town 
authorities and the Dock and Harbour Commissioners. 
About two years ago, the services of the Right Hon. Mr. 
Chamberlain, President of the Board of Trade, were 
obtained to award the amount of money to be provided 
by each of the above-named authorities for works to be 
executed under an Act of Parliament obtained by the 
Corporation of Hartlepool. This Act provided for the 
construction of a concrete sea-wall, with the formation of 
a raised promenade, of a length of 3400 ft., commencing 
at Corporation-road, passing in front of Sea View-terrace, 
the Town Moor, and terminating at the Heugh Light- 
house, with an approach road on to Moor-terrace. 
The maximum outlay was fixed at 50,0007. The con- 
tract drawings were prepared by Mr. H. Maw, borough 
surveyor, and Mr, G. I. Stead, resident engineer ; anti in 
October last, contractors were invited to send in tenders, 
Sixteen were received, and when opened by the Works 
Committee, were found to vary in sums from 25,000/. to 
55,000/. ; after careful consideration of a selected few, 
the tender of Mr. T. A. Matthews, of the well-known 
firm of Braddock and Matthews, was accepted, amount- 
ing to the sum of 29,550/., subject to amended plans to 
a expenditure, based on his schedule of prices sub- 
mitted. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
much better attendance on ’Change at Middlesbrough 
than there has been for some time past, but business was 
more depressed than ever, the chief reason being that the 
Cleveland Ironmasters’ Association returns showed the 
heavy increase of 46,900 tons]in the month of December. 
The total stocks in Cleveland have now grown tothe formid- 
able figure of 517,000 tons, but in spite of this discouraging 
fact, the price of No. 3 Cleveland pig for prompt delivery 
remains at 3ls. 3d. per ton. Everybody believes that 
it is almost impossible for pig iron to be brought down any 
lower in price, as the greatest economy has long since been 
adopted in every direction and on every item connected 
with its production. This being so, it is thought that 
should trade remain as bad as it is now, and prevent the 
slightest rise in prices, some blast furnaces will be blown 





out and quotations will advance owing to lessened pro- 





duction. This being the position of affairs, and there 
having been more favourable reports received from Ame- 
rica, people look hopefully forward to a gradual improve- 
ment in the course of the next few months. 

The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association 1eturns, issued at 
Middlesbrough a few days ago, are of more than usual 
interest. They show that of 156 blast furnaces in the 
North of England, 98 are now in operation. The statistics 
of the productlon and disposal are as follows : 


Comparative Statement. 
Makes of Pig Iron. 
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Engineering and Shipbuilding.—There is a good deal of 
eneral engineering work going on in the North of 
{ngland, but there are still complaints of the low prices. 

The shipbuilding trade is rather better than it was this 
time last year. There are now more vessels in course of 
construction than there was at the beginning of 1885. The 
prospects, however, are so bad that the shipbuilders are 
seeking a reduction of 124 per cent. from the workmen 
employed on the Tyne and Wear. Negotiations with a 
view to a settlement of this question are going on, and it 
is hoped that the matter will be arranged amicably 
without any stoppage of work. 


The Steel Trade.—While the manufactured iron trade 
continues depressed, it is cheering to be able to record the 
fact that the steel trade in the North has decidedly im- 
proved during the past few weeks. Most of the large 
establishments are well employed, and Messrs. Bolckow, 
Vaughan, and Co. are so busy at their great steel works 
at Eston that they are adding more Siemens-Martin fur- 
naces to their extensive plant. They have orders for steel 
sleepers, plates, and rails which will occupy them for the 
next few months, 








Society or Arts.—The following papers are announced 
for reading before the Society of Arts at meetings previous 
to Easter: At the ordinary meetings on Wednesday 
evenings, at 8 o’clock. ‘‘ Museums for Trade Patterns,” 
by Wm. H. Ablett; ‘‘ Results of Experiments on Me- 
chanical Motors for Tramways made by the Commission 
at the Antwerp Exhibition,” by Capt. Douglas Galton, 
D.C.L., C.B., F.R.S. (Sir Frederick Abel, D.C.L., C.B., 
F.R.S., Chairman of the Society’s Council, will preside) ; 
‘* Machinery in Mines,” by Henry Davey (Sir Frederick 
Bramwell, F.R.S., Pres. Inst. Ck, will preside) ; ‘‘ Ar- 
tistic Bronze Casting,” by George Simonds ; ‘‘ The Treat- 
ment of Sewage,” by Dr. C. Meymott Tidy; ‘‘ Calculat- 
ing Machines,” by C. V. Boys; ‘‘ Domestic Electric 
Lighting,” 4 W. H. Preece, F.R.S.; ‘* The Experi- 
ments with Lighthouse Illuminants at the South Fore- 
land,” by E. Price Edwards. In the Indian Section, on 
Friday evenings, at 8 o’clock. ‘‘ Burma, the Eastern 
Country and the Race of the Brahmas,” by J. George 
Scott (Shway Yoe) (The Hon. Sir Ashley Eden, K.C.S.L, 
will preside) ; ‘‘ Historical and Recent Famines in India,” 
by F. C. Danvers, F.S.S., Registrar and Superintendent 
of Records, India-office (J. M. Maclean, M.P., will pre- 
side) ; ‘‘ Experience on the Afghan Frontier,” by William 
Simpson (Col. Henry Yule, C.B., will preside). In the 
Foreign and Colonial Section, on Tuesday evenings, at 
8 o'clock. ‘‘ The Importance of a National Scheme of 
Emigration for the Best Interests of British Commerce,” 
a, Arnold White (the Right Hon. the Marquis of Lorne, 

-T., will preside); ‘‘The Aspect of Affairs in the In- 
terior of South Africa,” by Lieut. Col. Sir C. Warren, 
R.E., K.C.M.G.; ‘The Commercial Progress of New 
South Wales,” by Edward Combes, C.M.G. Inthe Ap- 
plied Chemistry and Physics Section, on Thursday even- 
ings, at 8 o’clock, ‘‘ Magnetism of Ships and the Mariner's 
Compass,” by Wm. Bottomley, Jun. ; ‘* Photography 
and the Spectroscope in their Application to Chemical 
Analysis,” by Professor W. N Hartley, F.R.S. The 
next course of Cantor Lectures will be by Prof. H. 8, 
Hele Shaw, on ‘ Friction.” 
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MISCELLANEA. 
THE number of applications for patents last year 
— to 16,101, being a decrease on the previous year 
of 1009. 


During last year, 232 vessels, comprising a total of 
236,687 tons, were launched at the north-eastern ports. 
This is a decrease of 60,115 tons on 1884. 


The directors of the Public Works and Contract Com- 
pany (Limited) have declared an interim dividend at the 
rate of 10 per cent. per annum, tax free, for the half-year 
ending December 31. 


The revenue of Queensland for the last half-year 
amounted to 1,500,000/., being an increase of 120,000/. 
against the closing six months of 1884, The expenditure 
for the past half-year was 1,430,000/. 


The boiler of the Montgomery Oil Works at Mobile, 
Alabama, exploded last week, and of the twenty-five men 
at work seven were killed and three injured. The build- 
ing was partly demolished. 


Since the enactment of the Merchant Shipping Act in 
1876, 591 vessels, nearly all of them sailing ships, have 
been detained for defects in hull or equipment ; and 369 
vessels, of which 364 were steamers, have been detained 
for overloading. 


The Edgar Thompson Steel Works at Pittsburg have 
resumed operations, the men having accepted the pro- 
posed advance of 10 per cent., save in the furnace depart- 
ment, where, on the men declining the offer made, the 
fires were banked, and 700 of them were discharged. 


The annual report of the Secretary of the United States 
Navy states, that ‘“‘the forgings for the 8 in. steel guns 
have just arrived from England, being more than a year 
overdue, a delay which shows the importance of having 
a heavy gun-forging plant’in the United States.” 


The Board of Trade have intimated to the promoters of 
the Channel Tunnel that if the Bill which has been 
recently deposited by them in the Private Bill Office is 
persevered with, it will be the duty of the Government to 
oppose it in Parliament. 


The gross receipts of the 22 principal railways in the 
United Kingdom for the week ended December 27, 
amounted, on 15,231} miles, to 1,138,435/., and for the cor- 
responding period of 1884, on 15,003} miles, to 1,107,104/., 
an increase of 2274 miles, or 1.5 per cent., and an increase 
of 31,331/., or 2.8 per cent. 


According to a paper on “Italian Locomotives” con- 
tributed by Mr, 8S. Fadden to the Institution of Civil 
Engineers, there are at present in Italy 5705 miles of rail- 
— open and 2415 miles under construction. The total 
will be increased to 9320 miles when the lines voted by 
Parliament in 1885 are constructed. 


Mr. Walker, of Westminster, is the contractor for the 
extensive Minar 4 now in progress at Preston for the im- 
provement in tne navigation of the River Ribble and the 
construction of a 40-acre dock. The contract price for 
the building of the dock and the diversion of the river is 
456,000/. 


In the last half-year the revenue of the United States 
amounted to 166,774,950 dols., and the expenditure to 
130,045,734 dols. As compared with the figures for the 
corresponding half of 1884, the revenue shows an increase 
of 3,795,760dols., and the expenditure a decrease of 
8,726,705 dols. 


A United States Government report states that satis- 
factory progress has been made with the ordnance of the 
new cruisers. Five 6in. and two 5 in. breechloading 
steel guns have been completed at the Washington yard 
since the issue of a former report, twelve months pre- 
viously. 


In consequence of the long time taken in loading the 
9.2 in. breechloaders on board the Impérieuse during the 
late trials, alterations are to be made in the manner of 
loading, and the present fittings are to be removed. This 
will delay the completion of the vessel, so that it is pro- 
bable she will not be finished during the present financial 
year. 


Itis stated by a foreign journal that General Annenkoff, 
the constructor of the railway to Merv, has ordered the 
iron pipes to carry water along his new line from an 
Anglo-Scotch firm, after having verbally promised the 
order to a firm in St. Petersburg, and although the English 
firm takes 5000 roubles more than the price demanded by 
its Russian competitors. 


_ An illustrated catalogue of steam and water fittings, 
just published by Messrs, W. H. Bailly and Co., of Salford, 
Manchester, forms the first section of a complete work 
relating to their manufactures, which they propose to 
issue. This preliminary portion extends over 150 pages, 
every one containing several illustrations of various sizes 
and types of apparatus, and shows over what an immense 
field this single department of their business extends. 


The electric lighting of the Colossus consists of 411 
lamps, every part of the ship being illuminated. There 
are three dynamo machines, any one sufficient for all the 
purposes required. There is a machine, the joint inven- 
tion of Mr. Lane, Admiralty engineer, and the officers of 
the Vernon Torpedo School Ship, to prevent the firing 
of the guns in the turrets when they are so depressed as 
= —- the deck, or when they are confronted by dead 

ints. 


In Italy there are three locomotive factories fully 
equipped for turning out new work. These are the esta- 
blishments of G. Ansaldo and Co., of Sampierdarena, 
established .in_ 1855; Granili and Pietrarsa, of Naples, 
established in 1842; and Crimedo and Co., established in 
1879 in Milan. The last named has gone into liquidation. 








None of these confine themselves to engines only. There 
are also the railway workshops of Verona and Turin, but 
these are suitable for repairing only. 


We hear that the evening lectures at Exeter Hall, by 
Mr. Gribble, on ‘Science of Construction,” have been so 
well received that the Committee have arranged with him 
for the delivery of two courses, advanced and elementary, 
on Mondays and Thursdays, from 7.30 to 9.30 p.m. The 
subject for the opening lecture on the 11th inst. is stated 
to be the ‘*Cannon-street Station Roof.” Gentlemen 
desirous of attending such lectures should send to the 
secretary, Exeter Hall, London, for the syllabus. 


The Times states that it appears to be generally under- 
stood that there will be an extensive general reduction of 
wages in the various branches of the iron and engineering 
trades throughout the country. The continued slackness 
of trade and the extreme competition, not only from home 
but also from foreign manufacturers, are held to render 
such a course imperative ; and it is considered reasonable 
to anticipate, as a result, that a larger share of orders 
and more general employment of workmen will be thus 
secured in these trades. 


The Boadicea, unarmoured corvette, at Portsmouth, is 
to be provided with the new mark, VII., torpedo car- 
riages, which are to be fitted with electric firing gear suit- 
able both for air and powder impulse. The Immortalité, 
at Chatham, is to be similarly furnished with the new 
carriages, and in order to reduce the size of the ports as 
much as possible, the sides are tu be bulged out to a mode- 
rate extent. The tubes in the fore carriage will have a 
bearing of 80 deg. before and 10 deg. abaft the beam, 
while those in the after carriage will have a bearing of 
10 deg. before and 80 deg. abaft the beam. 


On the Wear during the past year vessels to the extent 
of 61,763 tons were launched, a decrease of 28,656 tons 
from the year previous. West Hartlepool has increased 
its output of shipping from 30,963 tons in 1884 to 33,026 
during the past twelve months, this being entirely the 
work of two firms—Messrs. W. Gray and Co., 20,386 
tons; and Messrs, Edward Withy and Co., 12,640 tons. 
The Tees shows a somewhat similar increase—from 30,336 
tons in 1884 to 32,737 tons in 1885—Messrs. Richardson, 
Duck, and Co., 12,799 tons ; and Messrs. M. Pearce and 
Co., 11,711 tons, being the largest builders on the river. 


Last week we referred to the fact that lower freights 
were charged by English shipowners between China and 
New York than between China and London. On this 
subject a correspondent to the Times sends the following : 
‘* For some time this season in China, owing to the esta- 
blishment of a new German line, the ‘ Conference’ 
steamers have been charging 1/. 12s. 6d. per ton of 40 ft. 
for tea to Hamburg, while the same steamers would not 
accept less than 3/. per ton of 40ft. to London. The 
steamers between Hamburg and London charge 7s, 6d. 
per ton, including forwarding commission. 


In Austria-Hungary in 1885, 7,600,000 double cwt. 
(about 760,000 tons) of pig iron were produced, as com- 
pared with 7,796,210 in 1884, and about 1,200,000 double 
cwt. of pig iron were imported. In refined articles Austria 
(apart from Hungary) in 1885 produced : Ingots, 3,100,000 
double cwt. ; cast-iron ware, 510,000 double cwt. ; slab 
iron and puddling bars, 310,000 double cwt. ; sheets and 
coarse drawn wire, 750,000 double cwt. ; fine drawn wire, 
1,400,000 double cwt. ; girders, figured iron, &c., 380,000 
double cwt. ; normal rails, 600,000 double cwt. ; tram rails, 
75,C00 double cwt.; implements and axletrees, 90,000 
double ewt. ; and tyres, 40,000 double cwt. 


From the capital annual Iron Trade Report, published 
by Messrs. Bolling and Lowe, of 2, Laurence Pountney- 
hill, E.C., we learn that the average price of all kinds of 
iron and steel exported during 1884, was 7/. 2s., while in 
1874, it was exactly double that amount. The quantity 
has increased during the ten years from 2,487,162 tons to 
3,496,352 tons. During the first eleven months of 1885 
the exports of iron and steel were 2,579,334/. less in value 
than in the same period of 1884. The quantities sent to 
the colonies and India increased very considerably, the 
falling off being in other parts of the world. In another 
column will be found an extract from the report relating 
to railways, 


The trials of Mr. Sadler’s method of using creosote 
liquefied by steam for steam generation, were continued at 
sarveent last week. The boiler employed for the pur- 
pose was of 40 horse-power, the safety valve being set to 
blow off at 60 1b. pressure. Previous tests had established 
the fact that a pound of the liquid fuel was equal to the 
evaporation of 13 lb. of water. It would appear therefore 
that the creosote had a higher evaporative efficiency than 
coal, On the first trial, however, the burners were not 
large enough for the work, and the steam pressure of 60 lb. 
could not therefore be maintained. Larger burners 
having been supplied, the requisite pressure in the boiler 
was secured and with comparatively little smoke, though 
the noise in the boiler room was considerable. 


The following method of manufacturing Russian sheet 
iron is given in ‘‘ Calvert’s Almanack.” Selected iron is 
hammered into slabs of the right size and to make a 
finished sheet the slab is passed through rolls, making 
75 to 80 revolutions, three or four times, after which it is 
hammered again. Several sheets are then heated to a 
full red heat, covered with charcoal shaken on to them 
from a bag made of coarse linen, and are then piled with 
covering sheets of heavier iron top and bottom. The pile 
is then worked down under a heavy hammer until nearly 
of the finished size. When cool the hammering ceases, 
the plates are separated, reheated, and piled again with 
cold plates interposed, the hot and cold sheets alternating 
in the pile. The hammering is then repeated until they 
are cool, after which they are cut to size. 





Orders have been received at Sheerness Dockyard 
directing the Grasshopper, the first of the new class of 
torpedo catchers and destroyers, to be commenced without 
delay. She will be 200 ft. in length, and 23 ft. beam. 
Her greatest draught of water will be only 8 ft. The 
armament will consist of four tubes with the necessary 
apparatus for discharging the Whitehead torpedoes—one 
at the bow, one at the stern, and two amidships. The 
vessel will also be equipped with five breechloading guns. 
Four of these guns will be placed in the bows, while on 
the main deck, aft, four lighter guns are to be mounted. 
The Grasshopper will also carry four Nordenfelt machine 
guns, two oneither side. The vessel is to be fitted with 
engines of 2700 horse-power, acting on twin screws, and 
it is estimated that she will steam 19 knots per hour at sea. 


The year 1884 saw a very considerable reduction in the 
production of British lead, and in 1885 that reduction has 
still gone on. There was also a considerable decrease in 
the imports of lead from Spain, because of the outbreak 
of the cholera there ; and there has been concurrently an 
increase in the exports of lead, especially to China. One 
of the largest of the lead mining companies in the North 
of England sold lead, at the worst period of 1885, as low 
as 101. 5s. 8d. per ton in March last; but before the end 
of July it made sales at 12/. 4s. 10d., and this advance has 
continued. The price of lead is, however, still so low as to 
be only about half of what it was a few years ago ; and the 
cost of production has not been ett reduced, Much 
of the Spanish and Greek leads brought into the Tyne are 
rich in silver; these have seriously competed with the lead 
of the north of England. 


The Shefficld Telegraph publishes a list of forty-four 
public companies, the shares of which are chiefly held in 
Sheffield district. They are mainly connected with iron, 
steel, cutlery, armour-plates, ordnance, and plated goods. 
During 1884 the net depreciation in these local stocks was 
750,0007. During 1885 the prices at which thirty-five of 
them were quoted represented a depreciation on the year 
of 172,1847. On December 1, 1884, thirteen companies 
were quoted at prices which represented an increased 
value above the paid-up capital of 1,603,050/., while thirty- 
one showed a depreciation of 3,654,3187. On December 1, 
1885, nine companies were quoted at figures which repre- 
sented an increased value above the paid-up capital of 
1,410,007/., while thirty-five companies showed a deprecia- 
tion of 3,826,5027. The total called-up value of these 
forty-four companies is 11,822,630/., and the present 
market value is 9,406,135/., the net depreciation on the 
whole being 2,416,495/. 

Mr. J. B. Scott, the Registrar of the London Coal 
Market, furnishes the foilowing figures as to the coal trade 
of the London district : 


Total distribution of coal from tons. tons. 

January 1 to December 31, 1885 2,979,618 
Total distribution of coal from 

January 1 to December 31, 1884 2,956,038 
Increase in the year 1885 sng 23,580 
Increase in coals imported by se 

during the year 1885 re ... 270,114 
Increase in coals imported by rail- 

way and canal... Xa .. 234,763 

———.__—i54, 877 

Less increase in coals exported ... 23,580 
Total increase in trade within the 

London district during the year es 

1885 ... tec : 481,297 


The Bellerophon was taken outside Plymouth break- 
water last week for a preliminary trial of her machinery. 
She has been completely overhauled and new armament 
has been placed in her. Nearly all the machinery has been 
renewed, but the old simple expansive main engines have 
been retained. She now carries in the main battery ten 
8 in. 13-ton breechloading guns, mounted on Vavasseur 
carriages ; on the main deck aft two 6 in. 89 cwt. breech- 
loading guns, and under the forecastle the same number ; 
on the upper deck six 4-in. 224-cwt. breechloading guns ; 
on the upper works, four 6-pounders (Hotchkiss’s), eight 
lin. Nordenfelts, two .45 Nordenfelts, and two .45 
Gardners- She also carries twelve 14in. Whitehead 
torpedoes, with two electric search lights. The trial of 
the machinery was considered satisfactory, and gun trials 
were then mg? through. The Vavasseur mountings 
withstood the test very well, and also the deck fittings 
and deck, and the gun trials were considered satisfactory. 
Torpedoes were fired for the purpose of testing the effi- 
ciency of their fitness, compressed air apparatus, &c. 


The New York Commercial Agency has prepared some 
tables with regard to the condition of the workmen out of 
employment in twenty-one of the States, and from these 
it appears that while in 1880 the number of workmen em- 
ployed in the different factories, &c., was 2,450,479, it is 
now 350,000 less, despite the great increase which has 
since taken place in the population of the country. The 
agency has received replies to its inquiries from 272 cotton 
factories, of which 36 are closed, and from 187 woollen 
factories, of which 55 are now closed. The woollen fac- 
tories of New England have discharged 21,000 workmen, 
and in Lowell County, Massachusetts, there are 2300 fewer 
workmen employed than in 1884. In the textile industry 
most manufactories are only working three-quarters time, 
and in the State of New York alone there are 14,000 
hands out of employment. Wages have fallen 20 and 
even 25 percent., and, according to a circular of the Fall 
River (Massachusetts) Weavers, the price for a piece of 
cloth 25 yards long, which was 30 cents in 1873, is now 
only 18 cents. In Canada, out of 1417 manufactories in 
the province of Ontario, 72 are either closed or working 
short time, and 3089 workmen have been discharged, 
while 2470 are working half-time. In the province of 
Quebec wages in the wool and cotton factories have fallen 
10 per cent, 
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Flat Ropes,” by Mr. J. C. Jefferson. ‘ Davis’s Self-timing Indi- 
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THE PATENT OFFICE. 

Dovst ess in consequence of our having, from time 
to time, drawn attention to the subject, and of repre- 
sentations having been made to him, the President 
of the Board of Trade has appointed Sir Farrer 


Baron Henry de Worms, M.P., to be a Committee 
to inquire into the duties, organisation, and arrange- 
ments of the Patent Office, under the Patents, 
Designs, and Trade Marks Act, 1883. Possibly 
this course would have been adopted earlier had 
the Board of Trade been asked to appoint a Com- 
mittee when Mr. Lloyd Wise first made the sug- 
gestion three months ago. 
No doubt, whilst Solicitor-General, Sir Farrer 
Herschell acquired considerable information as to the 
adminstration of the Patent Law, but whether his 
experience is of the comprehensive character that 
could be desired is another question, especially see- 
ing that, so far as can be judged, neither of his col- 
leagues is likely to be particularly intimate with the 
subject. When, in a recent article, we advocated 
the appointment of a Commission, we suggested 
that amongst its members might be included 
gentlemen intimately acquainted with the practical 
operation of the Patent Laws, and it is to be re- 
gretted that in appointing a Committee, Mr. Stan- 
hope has not seen fit to include in it men of. this 
class. Probably some of the questions for con- 
sideration will have reference to points of practice 
for which, unless we are mistaken, Sir Farrer 
Herschell is jointly responsible with the late 
Attorney-General. Among these may be in- 
stanced the procedure adopted in certain cases in 
regard to determining what shall be considered one 
invention, and the practice with respect to claims. 
We have called attention to these matters on pre- 
vious occasions ; with respect to the first, we have 
pointed out in effect that assuming a patent to be 
obtained on a title limited to a given class of ma- 
chine, the making for a different use, of a part of 
such machine, forming the subject of a separate 
claim would be an infringement of the patent, 
therefore to limit the title is a course calculated to 
mislead the uninitiated. As regards the second 
question, we have stated that if there be any 
object in requiring a claim or claims, it would seem 
to be in order to insure that the eomplete specifi- 
cation shall ascertain the nature of the inventicn, 
and it becomes evident that an examination which 
neglects to take cognisance of the claim or claims 
must be one that fails to do that which the Legis- 
lature surely must have intended should be done. 
There are of course many other points that will 
require careful consideration. It is a nice question 
whether the authorities have exceeded the duties 
cast upon them by the law, and have in fact put 
the country to the expense of attempting to per- 
form for applicants, work they should have been 
left to do themselves, or to get done by persons 
qualified to undertake it. Is the office required by 
law to undertake the stamping of applications, or 
the preparation and sending out of advices to ap- 
plicants? or does the law render the Exchequer 
liable to pay postage to foreign countries the laws 
of which do not afford corresponding advantages 
to English inventors? Again, is the examina- 
tion of specifications effectual, and is it carried 
out with due regard to economy ? Are specifica- 
tions accepted that clearly fail to comply with 
legal requirements, and are unwary applicants 
thereby deceived? Would it be advantageous to 
cut down the expenses incurred in sending out 
large quantities of printed advice forms, &c., and 
to apply the money in relieving applicants of the 
cost of providing special drawings for the Illustrated 


39| Journal, or in such a way as to insure more effectual 


examination of specifications, and the better carry- 
ing out of Sub-section 5 of Section 7 of the Act 
which provides that where two applications are 
made on specifications that appear to comprise the 
same invention, the examiner shall report the fact 
to the Comptroller, who must give notice to both 
applicants of the examiner’s report? Are the exist- 
ing arrangements as respects hearings in opposition 
cases satisfactory ? 

Is it beneficial to applicants to be expressly in- 
formed that the intervention of a patent agent is 
not necessary, seeing that the power of the officials 
to act after the manner of patent agents must neces- 
sarily be limited within reasonable bounds? Do 
applicants, especially of the poorer class, as a rule 
fully understand the nature and importance of the 
claims they are by law required to insert in their 
specifications? Is it within the province of the 
officials to suggest the enlargement of claims where 
they appear not to effectually cover the essence 
of that which may seem to be a valuable invention ? 
If it be within their duty so to do, have they 





Herschell, the Earl of Crawford and Balcarres, and 


power, on the other hand, to search with a 
view to ascertaining whether a seemingly desir- 


able widening of a claim would be dangerous 
in view of prior specifications not relating to 
pending applications? If (as we suppose) such 
matters are entirely foreign to the duties devolving 
upon the officials, is it not positively misleading to 
send out circulars intimating that the services of 
patent agents are not necessary? Are specifications 
sometimes accepted in such a form that it is im- 
possible to distinguish the new features from the 
old? If so, does the document called ‘‘ Letters 
Patent,” that is transmitted to the applicant, really 
constitute what it professes to be, and what he is 
led (in consequence of the official examination) to 
believe it is, namely, the grant to him, his exe- 
cutors, administrators, and assigns, of the exclu- 
sive right to make, use, exercise, and vend his 
invention for fourteen years? If,j through being 
deliberately led to dispense with professional 
assistance, the applicant fails to amply claim his 
invention, does it not become public property, in so 
far as it is not covered ? Does not the law expressly 
prevent his afterwards so amending his specification 
as to claim more than was originally claimed in it ? 
And, such being the case, would it not be dis- 
tinctly advantageous, on public grounds, to adopt 
the practice of the United States Patent Office, 
so far as regards the insertion in the official rules 
or publications of a warning to the effect that as 
the value of patents depends largely upon the 
careful preparation of the specifications and claims, 
the assistance of a competent patent agent will in 
most cases be of advantage to the applicant, and 
that as the value of his services will be propor- 
tionate to his skill and honesty, too much care can- 
not be exercised in making a selection ? 

We do not suppose the Committee will be likely 
to enter upon questions involving legislation, 
but should they do so, we could suggest several 
matters well deserving attention. Thus the ques- 
tion arises whether the practice of granting provi- 
sional protection should be retained, or whether a 
system of providing for additions or new specifica- 
tions from time to time would be preferable ; or, if 
provisional protection be retained, whether the pre- 
sent law provides adequate grounds of opposition, or 
whether it would be desirable to allow opposition 
on the ground that the earlier of two applicants has 
included in his complete specification matter not 
clearly foreshadowed in his provisional, butdistinctly 
covered by the provisional specification of the later 
applicant. Then effect should be given to the late 
Mr. Hindmarch’s suggestion that all patent agents 
should be registered, that no person should here- 
after be allowed to commence practice without due 
examination, and that all patent agents should be 
required to take out annually a certificate of their 
right to practise, and should be made liable to be 
punished for misconduct by the Lord Chancellor or 
the Master of the Rolls. 

So far we have indicated a few of the questions 
more particularly affecting patents. The Designs 
and Trade Marks branches will, however, call for 
careful investigation. We fail to realise that any 
public benefit has resulted from the erratic and 
vexatious practice heretofore in vogue. Why 
should not a business man or firm be allowed to 
register (in the absence of opposition) any mark he 
or they may think proper to adopt, just as any 
invention may be patented if the application be not 
opposed? Registration is not a license to use 
another mark in fraud of the rightful owner, any 
more than the issue of a patent will clear the 
grantee from his liability to an earlier patentee 
whose invention he may improperly use. And 
why should the appeal from any arbitrary decision 
of the Patent Office authorities in relation to a 
simple trade mark, though lying nominally to the 
Board of Trade, be transferred in practice to 
the Court, which, in many cases amounts practi- 
cally to a denial of justice, owing to the necessarily 
heavy costs? Whereas, in the matter of an applica- 
tion for a patent, the law officer is empowered to 
act. Why should not some competent authority be 
appointed by the Board of Trade to deal economi- 
cally, expeditiously, and in a reliable manner with 
appeal cases? Again, if an inventor applies for 
a patent, the Office does not write to prior 
patentees asking whether they object to its 
being granted. Why, then, should rival manu- 
facturers have to be consulted as to whether they 
object to registration of a trade mark? It may be 
that a mark alreadyon the register has been obtamed 
fraudulently from the later applicant, who is thus 
required to ask for a consent not likely to be given. 








If a mark be placed on the register that ought not 
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to be, the registration is void ab initio. If any one 
has good ground for having a trade mark struck off 
the register, he may apply to have this done, and 
with success—just as an application for revocation 
of an invalid patent will be granted if well-founded 
and properly conducted. Would it not be just and 
expedient to assimilate the practice regarding trade 
marks to that which obtains with respect to inven- 
tions ? 

We may have more to say on a future occasion. 
In any case, we shall await with interest the action 
of the Committee, the appointment of which isa 
step in the right direction, and, it is to be hoped, 
will be productive of good. 





NORTHUMBERLAND COAL IN 1886. 

Ir has been rumoured of late that the coalowners 
in Northumberland are extremely dissatisfied with 
the present prices obtainable for coal, and that some 
of them are likely to lay idle part of the pits, unless 
there should soon be an improvement in the price. 
The price, it may be said, was lower in 1885 than 
in 1884. In the latter year the price varied from 
9s. 3d. to 10s,, but in 1885 it has been as low as 8s., 
and no higher than 9s. 6d., the latter figure having 

en maintained during a very limited period only. 
The production, too, has been, it is thought, rather 
lower in volume than in 1884, and this and the 
larger demand for small coal has forced up the price 
of the latter, so that it has sold on the average for 
probably about 6d. per ton above the price of the year 
preceding. Still the fall in the price of best coal, 
accompanied as it has been with a more than cor- 
responding fall in second-class qualities, must have 
seriously affected trade, and has led to the con- 
sideration on the part of some of the coalowners 
as to the best method of meeting the grave state 
of affairs. It must not be forgotten that the 
coalowners have benefitted in some degree by the 
sliding scale which has allowed wages to move 
downwards, but these reductions are only slight 
compared with the serious fall in the price from 
what was a rather low figure, and what is now one of 
much importance. It is noticeable that the fall in 
the price is due not so much to the declension in 
the demand for coal from the north-eastern shipping 
ports. The shipments from the Tyne have shown 
a slight decline, but those from Blyth will about 
make up the deficiency ; and on the whole the 
shipments of Northumberland coal will be nearly 
up to the maximum hitherto attained. But there 
has been a fall in the local consumption of steam 
coals, and it probably is more to this than to any 
other cause that the cecal trade of the northern 
county is in its present condition, Still, it must 
not be concealed that the state of the coal export 
trade of the northern ports is far from being satis- 
factory. There is not the growth that there ought 
to be, when the low range of prices and the low 
freights are considered, and when the slow growth 
of the Tyne trade is compared with that of the 
South Wales industry. 

In the present year the question of the competition 
among the steam coal districts will have to be very 
seriously considered in Northumberland. The price 
there, as we have seen, has tended downwards, and 
there are no indications of a change just yet. 
Moreover, the competition with South Wales has 
been and continues very keen, and there will still 
be for some time to come a good deal of competition 
for the supply of our own sea-going fleet with 
bunker coals between the ‘wo parts of the north- 
eastern district. In some of the Mediterranean coal- 
ing stations, northern steam coal seems to be very 
little used now, and there will need to be strenuous 
effort on the part of the coalowners of the north if 
they are to recover the ground which has been lost 
during the last three or four years. It is this 
which brings out the weakest feature of the posi- 
tion. in the north-east; there is no attempt to 
recover the ground, or even to hold all which the 
northern district has. The South Wales district 
pushes its coal into new fields, whilst the north is 
content to let matters drift. If there were any 
earnest attempt to enlarge the area of consumption 
of the northern coal, and to cheapen the cost of its 
production, the prospect would be brighter than it 
now seems to be. But at the present it rather 
points to the limitation of the shipments to the 
south, though if the rate of freights continue as low 
as they now are, it is to be expected that the ship- 
ment to the Continental countries nearest to north- 
eastern ports, will on the whole increase. The 
dependence, however, on that one area of consump- 











tion presses heavily upon the Northumbrian coal- 
owners, because in the summer they have a large 
output and a large demand, to meet the shipping 
requirements, but in the winter there is a demand 
so restricted that there is a difficulty in keeping the 
collieries well employed, and the tendency of 
prices is necessarily to droop. In the past year the 
difference between the highest or summer price and 
the lowest or winter price was not less than Is. 6d., 
and when that amount is taken from a price so low 
at its maximum as 9s. 6d., the effect of the declen- 
sion in the winter is very remarkable. It is the 
leading problem in the trade which the coal- 
owners of the north will have to solve — how 
they can procure and maintain a trade which will 
give full employment to their colliers during the 
winter, and prevent the waste in their resources 
which then takes place? Until that is done, though 
there may be temporary improvements, yet there 
will usually be that falling off in the winter which 
affects so greatly the steam coal collieries. 

It is noticeable that the small coal trade has im- 
proved during the past few months, and this 
probably is because it is found the cheapest fuel for 
use on board steamers. The growing consumption 
of this quality is one of the most remarkable facts 
which affect the coal trade, and it may be readily 
believed that the coalowners of the north would 
have been glad to find this extension in the area for 
consumption of the small coal. It has long been 
one of the difficulties of the trade that there has 
not been a sufficient and remunerative method for 
disposing of the small coal which is so plentifully 
brought out of the pits. In the Durham district, the 
growth of the coke industry has given such a method, 
but in Northumberland, it has not yet been fully 
found. In the directions named, the most northern 
of our English counties may turn to find relief, and 
in that and the general reduction of royalty rents, 
of local taxation, and in similar ways, it will have 
to improve the condition of its coal trade during the 
year which has begun in some gloom. 





THE HEAT OF THE MOON. 

Ir will be remembered that early in the present 
century experimental measures were made in order 
to ascertain the thermal quality of the radiation 
from the moon. It was expected that as the light 
of our satellite is only reflected solar light it would 
contain a proportionate quantity of heat, and also 
that the lunar disc being heated by exposure to the 
sun’s rays, it would in turn radiate freely into 
space, and consequently towards the earth, the 
energy which it had absorbed. 

The most important tests of the calorific value of 
lunar radiation were made by Melloni, Forbes, 
Piazzi Smyth, Lord Rosse, and quite recently by 
Langley. 

Melloni in 1831 used a metallic mirror to concen- 
trate the rays of the moon on the surface of the 
then newly-invented thermopile, but failed to de- 
tect any heating effect. A few years later Professor 
Forbes substituted a glass lens for the mirror, and 
thought himself warranted to conclude from his 
observations that the heat from the full moon which 
reaches the earth’s surface is almost a vanishing 
quantity. In 1846, Melloni returned to the sub- 
ject, and, working in more favourable atmospheric 


conditions, satisfied himself that the heat of the | - 


moon is quite appreciable, a conclusion which was 
corroborated in 1856 by Professor Piazzi Smyth in 
the reseaches which he carried on on the summit of 
Teneriffe. 

More recently Lord Rosse has inferred from the 
observations which he has made with his grand in- 
strumental appliances (1) that our satellite has no 
heat of its own, and (2) that the heat which it 
radiates to us is nearly six times that which reaches 
us in its reflected light. 

One of the leading contemporary authorities on 
the subject of planetary and stellar radiant energy 
is Professor S. P. Langley. In his observatory at 
Allegheney (Pennsylvania) he has been assiduously 
subjecting these radiations to a sifting analysis, 
having devised for this purpose an instrument of 
marvellous delicacy. By using rock-salt prisms 
and lenses in connection with his bolometer, Pro- 
fessor Langley has been able to map out and obtain 
measures in a lunar heat spectrum, and by compari- 
son with the ordinates of a thermogram obtained 
from a Leslie’s cube he concludes that the tempera- 
ture of the lunar soil must be indefinitely below 
that of boiling water. This conclusion he deems 
confirmed by his researches on the spectra of cold 








bodies, from which he further infers that the tem- 
perature of even the sunlit surface of the moon is 
not much above that of melting ice. 

This last conclusion will not command general 
assent, for it will appear very probable that as the 
moon has no atmosphere of any appreciable den- 
sity, the part of its surface which is directly ex- 
posed to the sun should become intensely heated ; 
and accordingly Professor Newcomb thinks it most 
likely that the lunar regions under a vertical sun 
must be raised to a temperature of 200 deg. or 
300 deg., while those portions over which the sun 
does not shine must fall to a temperature as much 
on the other side of zero. 

Professor Langley has instituted a comparison 
between spectra of the moon taken in winter with 
those obtained during the summer months, and he 
has found that we get a larger quantity of heat 
during the former than in the latter period. This 
difference he attributes to the greater quantity of 
aqueous vapour which is present in the atmosphere 
during summer than during winter. He has also 
observed in the lunar spectra, radiations of a lower 
wave length than any found in the spectrum of the 
sun. This observation is indeed very curious, and 
the fact, if really a fact, must be owing, at least in 
part, to the selective reflection which takes place 
at the surface of the moon. 

Professor Langley has thus opened up some new 
lines of investigation in astronomical physics, which 
in his hands promise to yield important results. 





THE WEATHER OF DECEMBER, 1885. 

THE weather of December, in the British Isles, 
has been seasonable as regards temperature, 
with small rainfall and more than ordinary sun- 
shine. The mean atmospheric pressure and tem- 
perature at extreme positions to which the Isle of 
Man is central were as follows : 








| 
. | Mean . 
is Mean Difference Difference 
Positions. | pressure, | from Normal. bt from Normal. 
in. in, deg. deg. 
North 29.84 above 0.15 41 above 1 
South 30.24 o 26 44 nil 
West 30.13 9% 2 45 above 2 
East 30.10 et 23 39 below 1 
Central 30.15 ” -29 43 ubove 1 














Pressure was greatly in excess of the normal 
amount, but its distribution was such as to indicate 
a decided resultant for the winds from W. The 
mean daily directions of the winds over these islands 
yield a resultant? from W. by S., equivalent to 
wind blowing from that direction for fourteen days. 
The high pressure shows that the air did not contain 
its seasonable quantity of aqueous vapour. Tem- 
perature was mild in Ireland and seasonable in 
Great Britain. The distribution of rain in amount 
and frequency may be roughly inferred from the 
following results : 











u Difference 

Places. Rainy Days. Amount. | from Noninal, 
in. in. 
Sumburgh 29 3.90 below 0,23 
Scilly .. 17 1.81 » wae 
Valencia 23 2.57 » 9348 
«Yarmouth 1.90 1.09 


17 | | ” 

Rainfall was everywhere deficient, though rain 
feil on nearly every day in the Shetlands, and fre- 
quently in Ireland. Less than half the ordinary 
quantity fell in Ireland and the south of England 
just where the pressure was most in excess. On 
the 4th, 1.11 in. was measured at Belmullet, and 
nearly an inch at Sumburgh and Stornoway ; and, 
on this day, a cyclone, pressure at centre 28.6 in., 
passed over north Scotland. Another, with centre 
pressure 29.2 in., passed over south England on 
the 5th, both eastward. The greatest pressure, 
30.55 in., occurred on the 11th. Thus the extreme 
range of the barometer was nearly 2in. From the 
8th to the 27th may be said to have been a cyclone 
period, during which pressure was generally high, 
with small fluctuations. On the 2ist pressure was 
remarkably uniform over these islands, at 30.1 in. 
The highest temperature, 59 deg., occurred at Sum- 
burgh and at Foynes on the 16th; the lowest, 
14 deg., at Penrith on the 11th. The 8 a.m. ob- 
servations showed the following striking contrasts 
of temperature : On the 7th, Scilly 49 deg., York 
25 deg. ; on the 9th, Malin Head 42 deg., Parsons- 
town 22 deg.; on the 11th, Sumburgh 42 deg., 
York 20 deg. ; on the 16th, Valencia 54 deg., Lon- 
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don 33 deg.; on the 25th, Belmullet 48 dez., 
Dungeness 28 deg. ; on the 30th, Belmullet 46 deg., 
Yarmouth 26 deg. Aurora was noticed in the 
north on the 6th. From the Ist to the 4th was 
mild with west south-westerly winds. The 1st was 
a brilliant day. The 5th to the 11th was the 
coldest period, frost was general, and much snow 
fell in the north of Scotland, with polar winds. 
The winds were south-westerly from the 12th to 
the 17th, then south-easterly to the 21st, north- 
westerly to the 26th, south-westerly the next two 
days, and north-westerly to the 3lst. During this 
time the weather was mild, the coldest days having 
been the 29th and 30th. Fog was general on the 
17th and 18th, and on the east of England on the 
21st, 22nd, 24th, and 27th. The reckoning of 
weather notations shows that clear days varied 
from eight in the central and east districts to five 
in the north and south districts; overcast days 
from 18 in the west to 14 in the east. These results 
would indicate most sunshine on the east of Great 
Britain, and the actual results of the sunshine re- 
corders agree fairly with this inference. During 
the four weeks ending the 28th, the duration of 
bright sunshine, estimated in percentage of its pos- 
sible duration, was 18 for these islands altogether, 
24 in the Channel Isles, in east England and in 
east Scotland, 20 in south-west England and south 
Ireland, 19 in south England, 17 in north-west 
England, 16 in north Ireland, 15 in north-east 
England, 14 in central England, 12 in west Scot- 
land, and 11 in north Scotland. 





THE WET EXTRACTION OF COPPER. 
A VERY interesting article on the wet extraction 
of copper appeared recently in the New York Engi- 
neering and Mining Journal. The article is by 
Messrs. Hunt and Douglas, who are so well 
known for their work in this direction. The main 
object of the authors is to describe a new process 
they have introduced, but before doing this they 
deal with the general aspect of the subject, and 
enter into considerations as to what conditions as 
to nature of ore and surroundings would indicate 
the adoption of a wet method in preference to a 
smelting process. Generally speaking, it may be 
said that where fuel is at all expensive a poor ore 
of copper may be worked by the wet way to a profit 
when it could not be smelted, because where con- 
centration by smelting has to take place the cost is 
directly in proportion to the mass of material which 
has to be worked, all the valueless material of the 
ore having to be put through the furnace ; whereas 
in using a wet method of extraction the solvents 
used will in most cases be in direct proportion to 
the copper contained in the ore, and not to the 
other materials present. The wet methods may 
be classed under two heads—those which are non- 
regenerative, and those which are regenerative. 
In the former case the solvent used is not employed 
over again, a fresh amount being required with each 
fresh portion of ore treated. The most common 
example of this, and the one best known here in 
England, is the process by which the copper is 
extracted from the Spanish pyrites after the bulk 
of the sulphur has been utilised in the manufacture 
of sulphuric acid. The ore is calcined with a 
certain proportion of salt, by which means a 
soluble chloride of copper is obtained, which is 
washed out, and the copper is precipitated by 
means of iron. Of the regenerative methods one 
example is the process worked out by Hart- 
mann at Swansea. The copper is extracted 
by dilute sulphuric acid from calcined mattes or 
ores, or natural oxides, and the copper is then pre- 
cipitated as sulphide from the solution by means of 
sulphuretted hydrogen, with liberation of the {sul- 
phuric acid, so that the acid-dissolving liquor is 
used over and over again. This process was for 
some time in use on a large scale at Vivian’s works 
at Swansea. The process itself was not due to 
Hartmann, but he perfected the apparatus in which 
the sulphuretted hydrogen gas acted on the copper 
liquor, and he introduced an ingenious method of 
obtaining the sulphuretted hydrogen. © He passed 
sulphurous acid gas, together with steam, through 
a column of heated fuel, and obtained a constant 
current of sulphuretted hydrogen by the mutual 
decomposition which took place. Another suc- 
cesssful ‘‘regenerative” method is the one intro- 
duced in 1869 by Messrs. Hunt and Douglas them- 
selves, and so well known by the name of ‘‘ Hunt 
and Douglas process.” It depended upon the 
solvent action of a mixed solution of common salt 








and protochloride of iron on oxide of copper. The 
copper dissolved was precipitated by iron, by which 
process the protochloride of iron was re-formed, and 
the liquor was ready for use over again. This pro- 
cess has been very successful on copper ores free 
from silver, but had objections attached to it when 
that metal was present in the ore, as more or less 
silver was taken up by the brine solution, from 
which its subsequent removal apart from the copper 
presented difficulties. The process now introduced 
by Messrs. Hunt and Douglas is free from these 
objections, and is suitable for working ores which 
contain silver, the extraction of which is desired. 
They call it the ‘‘ New dichloride process.” It 
depends on the following reaction: If we have a 
solution of chloride of copper, and we pass sul- 
phurous acid gas into it, the sulphurous acid re- 
duces the chloride of copper to the insoluble di- 
chloride, which is’ precipitated. At the same 
time hydrochloric acid is liberated and sulphuric 
acid is formed. The acid liquor thus obtained is 
drawn off from the precipitated dichloride of 
copper, and is available for the solution of a fresh 
portion of copper. In this manner the solution 
and precipitation of copper may be carried on inde- 
finitely if enough of some chloride be added to 
the liquor to provide chlorine for the transfor- 
mation of all the copper into the insoluble dichlo- 
ride. This latter is decomposed, in order to obtain 
the copper either by metallic iron, giving metallic 
copper and protochloride of iron, or by caustic lime, 
giving cuprous oxide and calcium chloride. In 
either case the soluble chloride so obtained is added 
again to the dissolving liquor, and provides the 
chlorine required, less what little is lost in working, 
and which is replaced by the addition of a little salt 
from time to time. This liquor does not extract 
silver from the ores or mattes under treatment, but 
leaves it in the residue after removal of the copper, 
ready for extraction by any of the usual methods. 
The article enters into considerable detail as to the 
best arrangement of plant for the application of the 
process, for which many advantages are claimed, 
and apparently on good grounds. In the case of 
working mattes or sulphide ores, the sulphurous 
acid required for the process is obtained during the 
calcination of these in kilns or shelf furnaces. But 
as the sulphurous acid must not be too dilute, gas 
from reverberatory calciners will not answer. 


THE ELECTRIC LIGHT AT THE 
ROCHECHOUART BATHS, PARIS. 
For some time past public bathing places have been 

established in Paris of quite a novel character, the 
supply being obtained from the condensation water 
of large steam engines in the vicinity, and which has 
hitherto been allowed to run direct into the sewers. 
By this arrangement large and cheap bathing esta- 
blishments can be established in many parts of the 
city. The first of these undertakings was completed 
about a year ago in the Rue de Chateau Landon, with 
the waste water from the Ville de Paris pumping 
engines. More recently there was completed in the 
old military equipment factory of MM. Godillot 
and Co., a second establishment known as the 
Rochechouart baths. Although these have been 
opened to the public for a short time, they have 
proved to be extremely popular, possibly on account 
of the comparative luxury with which they are 
fitted up. There is also a third establishment 
of a somewhat similar kind in progress in the 
Rue St. Honoré, and which will be called the Arénes 
Nautiques. The principal bath is circular, and is 
surrounded by tiers of seats like a circus. The 
bath is covered over with a platform that can be 
lowered at will for the execution of various aquatic 
performances. In the summer the platform and 
surrounding seats will be removed, and the place 
converted into a large bathing establishment. This 
and the Rochechouart bath will be lighted electri- 
cally. 

At present the Rochechouart bath is lighted by 
twenty arc lamps of the Street and Macquaire 
system, and by twelve Edison 20-candle lamps. 
Fig. 1 on the following page shows the arrange- 
ment of the motive power. The Belleville boiler 
A supplies the Farcot motor B with steam, and 
is also used for other purposes; the motor is 
an old one dating from 1860. The dynamos 
D D! are of the Gramme alternating current 
type, designed to maintain eight Jablochkoff 
candles. Each of these has two circuits, of which 
the first feeds 3 arc lamps of 50 carcels, and 
the other 7 lamps of 20 carcels, and 6 Edison 
lamps, so that the whole installation consists of 











6 arc lamps of 50 carcels, 14 of 20 carcels, and 12 
Edison lamps, distributed as follows : 


Outside at the entrance ... 2 Arc lamps of 20 carcels. 


Vestibule... : .. 3 Edison lamps. 
Entrance court ... 1 Are lamp of 50 carcels. 
Staircases .. aa ... 6 Edison lamps. 
Lavatories and douche 

baths aaa lente ‘i os 
Gymnasium... zis ... 1 Arclamp of 50 carcels. 
Principal bath aa ‘< oe a 50 ke 


3 alee 20s 

The dynamos are driven at a speed of 1500 revo- 
lutions, and the lamps employed have the following 
characteristics : 


” ” 

















gs 
| | 225 
Length of Fy | aig a6 Type 
Are, 2 | 3 3 50% of Carbons, 
g | 3 & | 8a 8 
4 i> S. |ar-> 
| | cents Siemens. 
3 mill. 9.5 | 50 | 50 | 2.5 11 mill. diam. 
Siemens. 
3 mill. | BS 36 20 2.5 8 mill. diam. 
Incandes- 
cence oo 50 2 | Edison. 
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The Street-Macquaire arc lamp is quite novel 
and is worked with alternating currents. Fig. 4 
shows its general appearance and Fig. 3 illus- 
trates its actual construction. The coil G placed 
between two discs of soft iron A A acts as a 
motor, and is traversed by a derived current ; 
D is the core of the coil; ¢ cl are two armatures 
mounted on the springs ¢; F F" is a soft iron lever 
swinging on the pivot f. One of its extremities F" 
is nearly in contact with the pole of the core D and 
the other extremity F is curved to fit the disc A, 
with the circumference of which it may be in con- 
tact (see diagram, Fig. 2). The spring f has the ten- 
dency to maintain this contact and to draw the other 
end F" of the lever away from the core D. Tho effect 
of this spring can be adjusted at will by means 
of a set screw as shown. By this arrangement the 
electric motor acts constantly to produce a move- 
ment tending to bring the carbons together, and so 
to reduce the resistance of the are. If no opposing 
force were introduced the carbons would be brought 
into contact, but during this movement set up by 
the motor, it is sufficient, when the arc reaches its 
normal length, so to adjust the spring f! as to over- 
come the attraction of D on F', and which, when 
in action, lifts the lever F clear of the disc A. 
When the adjustment is complete the lever touches 
the disc, and stops its movement, acting as a 
mechanical and magnetic brake. The disc then 
remains motionless until the resistance of the arc 
is increased by the wear of the carbon to sucha 
point that the energy of G overcomes the action of 
the spring f!. From this arrangement there results 
a condition of unstable equilibrium, forming a novel 
kind of electro-dynamic balance, the equilibrium 
being a function of the resistance of the arc. The 
successive movements of the motor and the brake 
are continuous, but vary in degree with the wear of 
the carbons. The discs and the screw on which they 
are mounted, participate in the movement, being 
sometimes in action and sometimes at rest, accord- 
ing to the variations in the resistance of the are 
consequent on the wear of the carbon. The lever 
F F" forming the regulating brake ought to bea 
magnetic body, in order to take advantage of the 
retarding effect when the lever is in contact with 
the disc, and of the favourable reaction that takes 
place between the disc and the lever at the moment 
of contact and of separation; the brake is thus 
more powerful, and its sensitiveness is increased. 
As the device we have described has no tendency to 
separate the carbons, the lamp is lighted in the 
following manner: The lower carbon holder is sus- 
ceptible of an upward movement, the degree of which 
can be regulated at will, and this movement is pro- 
duced at the moment that the current is passed 
through the lamp. It is produced by the action of 
a solenoid 8, containing a movable magnetic core s. 
This latter is fixed to the base of the carbon holder 
G, which is also movable by means of the rod y 
terminated by a spring which brings the current to 
the carbon. The carbon holder G is lifted by the 
attraction exerted between S and s when the sole- 
noid is traversed by the current. 

The different functions that we have described, 
and which are exercised under the influence of an 
alternating current, are assured by the circuits 
shown in the diagram Fig. 2. The two wires of 
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the outside circuit are attached to the lamp at the 
terminals I and II. At the moment when the 
current passes, the carbons are not in contact, and 
there is only one path open to it, that through 
the electro-magnet C. The whole of the cur- 
rent therefore traverses it, and sets the attach- 
ment V in operation. This latter consists of a lever 
h i L turning around the point I and carrying two 
magnetic armatures h and L, the former being near 
the pole of the electro-magnet C. The armature 
L is under the influence of an electro-magnet V, of 
which the resistance, when in operation, is a little in 
excess of that of the normal arc, due either to the 
circuit of V itself or by means of an additional resist- 
ance R. The circuit for supplying the electro- 
magnet is a derivation taken at the same point as the 
circuit for C, but is interrupted between the spring m 
and the contact 1. Before lighting, the whole of the 
current passes at first through the fine wire of C. 
The armature h strongly attracted, establishes the 
contact between m and ». The current is then 
divided between the magnet C, and a second circuit 
including the solenoid s, the magnet V, and the 
supplementary resistance R. The core s is attracted 
towards s' and the lower carbon is raised. As the 
two carbons are still out of contact, the electro- 
motor G comes into operation on the two discs, 
provided that the sum of the resistances of s, V, and 
R, has been so established as to offer a resistance 
greater than that of the normal are. The carbons 
are then brought into contact, and at this moment 
a third circuit is established by the two carbons. 
The resistance being small the current decreases 
in the circuit of the magnet V until its armature L 
is released, and the contact is broken between m 
and x; the solenoid S becomes inactive, the 
carbon holder G falls," and the arc is established. 
From this moment no consumption of electrical 
energy takes place beyond that due to the are and 
the small amount taken up by the magnet C. When 
the carbons are burnt out and the holder G! is at 
the end of its stroke, the lamp is cut out of the 
circuit by the contact of the points Vand Z. Fig. 3 
illustrates the lamp as it is constructed. A screw T 
carries at the upper end the soft iron discs that 
transmit the motion to it from the electro-magnet G, 
and a nut T" is held up to the screw by a spring. 































































































This nut is mounted by a pivot to the upper part | preservation ; officers in charge are reminded that 
of the carbon-holder G', which is carried with it in | the skin plating is often only 5 in. thick, and in- 
its movement. Either within G', as is shown in | structions were given that no part shall remain 
the figure, or parallel to it, is a cam ¢ serving, by uncovered by paint or other anti-corrosive com- 
means of the handle u, to throw the nut out of gear | pound. The bottoms of all boats not in use are 
by hand, in order to raise the carbon holder G’ ; | to be coated with red lead only, and not with ex- 
the carbons are held in a split socket and clipped | perimental compositions. The vessels in use are to 
by a nut as shown. The split sockets are not | be hauled up or docked every two months whenever 






















parallel, but are tapered in opposite directions, 
forming the smallest diameter in the centre, so as 


| to allow the carbons to be set at a slight angle, if 
| necessary. 


Fig. 4 shows the general view of the 
lamps as they are mounted at the Rochechouart 
baths ; the globe embracing the arc is small, and 
absorbs comparatively little light, so that the effect 
of the illumination is excellent. It is the same 


lamp, of which the mechanism is, as we have seen, | 


very original, that will be employed with Edison 
lamps to light the Argnes Nautiques, and to which 
we shall refer later on. We should add that the 


Street-Macquaire lamp is made by the Lampe- | 


Soleil Syndicate. 








NOTES. 


THE PRESERVATION OF ToRPEDO Boats. 


| practicable, and the interval between such examina- 
tions is never in any case to exceed four months. 
| Should any part of the inside become bare of paint, 
| pieces of zinc are to be placed in the vicinity as low 
down as possible, so as to be immersed in bilge 
| water should there be any, and in metallic contact 
| with some structural part of the hull. Before a 
torpedo boat is laid up, a thorough examination of 
the engines is to be undertaken and all defects 
/are to be made good at once, and if the boat 
|has been attached to a ship the chief engineer 
|of the ship is to make good defects. The 
| engines are to be thoroughly disconnected, the 
| whole of the working parts cleaned and oiled, 
| internal parts drained out and all doors and covers 
| left convenient for examination. The after part of 
| the propeller shaft is to be withdrawn so that it may 
| be cleaned and oiled, and the stern tube is to be 


Tue bottoms of some of our torpedo boats must | drained out and painted before the shaft is replaced. 


be getting in a terribly bad condition. We have 


| The engines are to be turned several times every 





no authority for making this statement, but have | week. The boiler to be thoroughly washed out 
arrived at the conclusion by a process of inductive | with fresh water, and is afterwards to be gently 
reasoning based on the fact that the Admiralty warmed to a temperature well above that of the 
have issued regulations for their more effectual | atmosphere and then closed permanently. Un- 
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slaked lime in pans should be placed on the tubes 
before closing the man-holes. The firebox and 
tubeplates are to be thoroughly gauged to see if 
they have got out of shape in use. 


District Exvrctric LIGHTING. 

Two licenses for district electric lighting have 
been issued, and came into effect on the first of 
December. One empowers Mr. John Edward Veale 
to erect and maintain works for the supply of elec- 
tricity in the district of St. Austell Local Board, 
Cornwall, and the other confers similar powers upon 
the Local Board for the district of Dalton-in- 
Furness, Lancashire. The licenses are both fora 
term of seven years, and are drawn under the pro- 
visions of the Electric Lighting Act, 1882. They 
contain the usual provisions as to breaking up the 
streets, diverting gas and water pipes, passing under 
railways and tramways, and the like. The under- 
takers are to keep a map of the district showing all 
their mains and underground works, and to show 
this for a small fee to any applicant, besides furnish- 
ing copies to various authorities. They may be 
called upon by the Board of Trade to provide 
testing places and instruments, and to give facilities 
for the carrying out of trials of their supply and 
mains, and the Board may order any portion not in 
accordance with the regulations to be altered or 
amended. Three methods of charging the consumer 
are permitted. These are (1) by the quantity of 
energy (watts) supplied ; (2) by the quantity of 
electricity supplied (ampéres) ; and (3), unless the 
Board of Trade otherwise direct, by the number of 
hours during which the supply of electricity is 
actually used, and the maximum current to which 
the consumer is, for the time being, entitled. 
The maximum price permitted is 70s. for the first 
hundred units (1000 watt-hours equal one unit), 
and 7d. per unit afterwards. This is approximately 
equivalent to $d. per lamp-hour, or about twice 
the price of gas. To this must be added the lamp 
renewals, which will amount in an ordinary sitting- 
room to 6s. or 7s. per light a year. It will be interest- 
ing to see which method of computing the cost will 
be chosen. By the two former, the undertakers we 
can scarcely expect to reap a profit, while by the 
last the consumer will find that his bills will reach 
an unexpected amount, unless he contents himself 
with a very small supply, and uses gas or oil when 
he needs an extra illumination. 


Briast Furnace Returns. 

The state of the iron trade, and the opinions of 
the leading ircnmasters with regard to its future, 
may be learned from the number of blast furnaces 
in operation, and the number being built or rebuilt. 
From Ryland’s ‘‘Iron Trade Circular’’ we learn 
that on December 31st ult. there were in existence 
in England 594 blast furnaces ; in Wales, 148 ; and 
in Scotland, 143 ; or in all 885. This is a decrease 
of 23 since the 3lst of March. There were in blast 
in England 289 furnaces; in Wales, 40; and in 
Scotland, 92; or in all 421. During the last 
quarter of the year which has just closed, the follow- 
ing firms blew out furnaces: The North British 
Tron Company (Limited), 1; the Butterley Com- 
pany, Codnor Park, 1 ; the Clay Cross Company, 
1: the Dowlais Iron Company, 1; Mr. William 
Dixon, 1; the North Lonsdale Steel and [ron 
Company, 1; the Blaina Furnaces Company, 1; 
the Glendon Iron Company, 1; the Madeley Wood 
Company, 1; J. S. Roberts and Co., 1; W. Whit- 
well and Co.,1; John Brown and Co., 1. The 
following firms have blown furnaces in during the 
last quarter: Maryport Hematite Iron and Steel 
Company, 1; Consett Iron Company, 1; Llynvi 
and Tondu Company, 1; Coltness Iron Company, 
2; Shott’s Iron Company, 1 ; Robert Heath and 
Sons, 1 ; Willingsworth Iron Company, 1 ; Bolckow, 
Vaughan, and Co., 1; Wilsons, Pease, and Co., 1. 
During the same period the Ebbw Vale Company 
has pulled down three furnaces, and the Osier Bed 
Iron Company has done the same. Blast furnaces 
are now being built by the Pyle Works (Limited), 
1; the Cwm Avon Works, 1; the Howell Iron 
Company, 1; Harrison, Ainslie, and Co., 1 
Cransley Iron Company, 1; Rixon’s Iron and 
Brick Company, 1; P. Williams and Sons, 1 
the Willingsworth Iron Company, 1. Furnaces 
are now being rebuilt by the West Cumberland 
Iron and Steel Company, 1 ; the Dowlais Iron Com- 
pany, 3; the Rhymney Iron Company, 1. The 
Blaenavon Company has also rebuilt one furnace 
during the last quarter. The above shows that of 
a total of 885 furnaces 421 are in blast; 13 have 
been blown out since September 30, and 10 blown 
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in during the same interval. Six have been pulled 
down, eight are being built, five are being rebuilt, 
and one is completed. 


THE PerroteuM ReEsourcEs OF ABSHERON. 

Mr. F. Vasilieff has lately contributed a paper 
to the Institution of Civil Engineers ‘‘ On the Oil 
Wells of the Absheron Peninsula,” the centre of 
the whole oil region of the Caucasus. The peninsula 
does not exceed 44 square miles in area. The yield 
is now 950,000 tons per annum. The bore-pipes 
vary from 18 in. to 14 in. and are made of sheet- 
iron from ;; in. to } in. thick, but the diameter 
decreases as the depth increases ; for instance, an 
18 in. bore ends at 14 in. at a depth of 451 ft., and 
another at 13 in. at 525 ft. This would pass 
222 tons a day. A bore 600 ft. deep of 16 in., 
14 in. and 12 in. pipes costs 510/. with 1000/. for 
labour of sinking. The bore-pipes are not unfre- 
quently crushed in from excessive external pressure. 
Boring goes on night and day. A gang consisting 
of aforeman, two assistants, and ten men, costs 301. 
a month. The total cost of sinking a 16 in. bore 
600 ft. amounts to 13001., the average rate of sinking 
being 140 ft. a month. Mahommedan workmen 
are preferred, because of their sobriety and absence 
of holidays. A naphtha fountain on leaving the 
pipe is broken up into many jets, the larger part, on 
account of the liberation of the occluded gases, is 
shattered into the finest spray. The effect of this 
is well shown in an illustration in connection with 
the series of articles on this subject which formerly 
appeared in these pages.* The pressure in the 
pipe has been found to vary between 50 lb. and 
300 lb. per square inch. In the year 1883, two 
fountains played simultaneously to a height of 
between 250 ft. and 350 ft. Continuous fountains 
always become sooner or later intermittent and 
ultimately settle down to ordinary wells from which 
the oil has to be raised. A continuous fountain 
may yield over 3300 tons, and require the labour 
of 100 men to collect and store. The daily yield 
would be worth 100/., the cost of labour being 
from 15]. to 20/. Some wells must be allowed to 
rest for several days and the mean produce of 100 
wells now in active work is given at 32 tons per 
well per day, and assuming that the season extends 
from March to November. Mr. Vasilieff calculated 
that the total amount produce of oil is about 
1,000,000 tons; the average cost of production 
being estimated at 2/. 12s. 6d. per ton. 


Natura Gas For FvueEt. 

One of the most favourable results aceruing from 
the use of natural gas in manufacturing, is the 
rapidity and quality of the work which can be per- 
formed, on account of the facility in which the tem- 
perature can be regulated at will, and the freedom 
from sulphur compounds and other deleterious 
foreign matter in the products of combustion. 
In an establishment devoted to enamelling hollow 
iron ware the stock could be so rapidly heated 
that three furnaces served to heat the ware 
which formerly required four furnaces, while 
uniformity of the temperature enabled the work- 
men to reach uniform results and the proportion 
of imperfect work was thereby diminished. In the 
glass manufacture the difference due to gaseous fuel 
is more clearly shown in the quality of the produc- 
tion. In the glass works near Pittsburg, natural 
gas is used for lighting the works, generating steam, 
and melting the glass. In the latter work, the 
higher degree of heat enables a pot of glass to be 
fused in less time than with coal. This gas is fre- 
quently used as a motive power to actuate steam 
pumps and engines, at places near the gas wells. In 
the tube works, where welded wrought-iron pipes 
are made, it was the custom to set apart one day 
each week to reweld pipes which had, by reason of 
the inequality of heat, been imperfectly welded. 
This involved extra expense, loss of time, and 
sacrifice of material, as it was necessary to make 
such pipes into smaller pipes than at first intended. 
Since the use of natural gas in these establishments, 
the heat of the furnaces has been so much better 
adapted to the work that only a part of one day in 
each month is now required to manufacture de- 
fective pipe into smaller sizes. The discovery of the 
adaptability of natural gas for industrial purposes 
has relieved the manufacturers of Pittsburg from 
what was beginning to be a serious problem. The 
city is situated at the confluence of the Allegheny 
and Monongahela rivers, and the cinders were 
thrown over the river banks, where they formed such 


* See ENGINEERING, vol. xxxvii., page 212, 





artificial land which has now reached by actual 
survey 250 acres, and attained to a depth of 40 ft. 
in many places. The condition of the river is such 
that the authorities will not permit a further ex- 
tension at these banks, and it was expected that it 
would soon be necessary to transport the cinders to 
a distance. It is estimated that the use of natural 
gas as a substitution for coal, has displaced the labour 
of 10,000 men engaged in the mining and trans- 
portation of coal. Will the class in political economy 
tell what becomes of these 10,000 men and their 
families to whom the world owes a living ? 


THE AvustRIAN TorPEepo Boar ‘‘FAtKs.” 

Last week we published an account of the trial 
trip of a new torpedo boat built by Messrs. Yarrow 
and Co. for the Austrian Government. On that 
occasion this craft attained a mean speed of 22.304 
knots, surpassing every previous performance of the 
kind. Since then she has been tried at light 
draught, and has attained the marvellous velocity of 
24.027 knots per hourasthemean of six runs, of which 
two were done at the rate of 25.531 knots. When 
it is renfembered that these figures were knots, and 
require to be increased in the proportion of 528 to 
608, or from 24.027 to 27.66 to convert them into 
statute miles, the landsman will gain some idea of 
the immense speed attained by this vessel. For 
years the interest in naval matters centred on the 
competition between guns and armour, but now we 
appear to be entering upon a stage in which the 
energy of rival inventors will be concentrated on 
torpedo boats and torpedo catchers. The boats 
have certainly got a tremendous start in the race, 
and we are far from supposing that the example 
before us represents the limit of Messrs. Yarrow’s 
capacity in this matter. It is not to be expected 
that the catchers will outstrip their opponents in a 
fair race any more than the ponderous policeman 
can run down the light-footed suburban thief, but 
they will have to be greatly faster than is antici- 
pated from their build, if their presence is to actas a 
deterrent to such boats as the Falke. Below we 
give a copy of the official record of the trial : 
Official Trial of Austrian Torpedo Boat,‘ Falke,” on Light 

apo 5 A goa Line, built by Yarrow and (o., Janu- 

ary 5, 5 
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Tron Con¥FERENCE AT St. PETERSBURG. 

The meetings of the Russian Iron and Coal Trades 
Conference at St. Petersburg have been marked by 
an acrimonious discussion between the representa- 
tives of the older Ural establishments and the newer 
ones in the Baltic provinces and South Russia. The 
former date from the time of Peter the Great, when 
that monarch, by generous and well-directed State 
support, gave such an impulse to the charcoal iron 
trade that Russia became the leading iron produc- 
ing country in Europe. For a considerable period 
pig iron was one of the principal products Russia 
exported to this country. In the beginning of the 
century, however, mineral coal began to prove a 
formidable competitor to charcoal in smelting opera- 
tions, and ultimately the tables were turned and 
Russia received most of her iron from England, in- 
stead of supplying her with it. This revolution 


‘was marked by the collapse of the Ural iron in- 


dustry, the ruin of which was accelerated by the 
wasteful destruction of the forests, and the extra- 
vagance of descendants of the ironmasters enriched 
by the support of Peter the Great. Twenty years 
ago the Russian Government wanted to encourage 
the manufacture of rails, &c., for the home rail- 
ways, and finding the Ural firms disorganised and 
ruined, created a new industry at St. Petersburg, 
Briansk, &c., by giving large and lucrative con- 
tracts to a number of Russian and foreign capi- 
talists. As coal and iron do not exist in the imme- 
diate vicinity of the Baltic, these new ventures were 
dependent upon foreign iron and coal for their sus- 
tenance, and have never been other than weaklings 
since their birth, The Government is now tired of 
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continually altering the tariff and giving subsidies to 
these undertakings, and the attitude of neutrality it 
has taken up has had the effect of placing most of 
them more or less on the verge of ruin. Hence 
the delegates representing them have been vehe- 
ment in their demands for support, and the support 
they want being precisely the opposite of that which 
would revive the Ural iron trade, the battle between 
the ‘‘independent works” (i.e., using only Russian 
iron and fuel, asin the Urals), and the ‘‘ dependent 
works,” which cannot exist without foreign iron and 
coal, has been a tough one, accompanied by scenes 
of personal and undignified wrangling. It is hardly 
possible for the Government to support one without 
injuring the other, and as both are equally rotten, 
it is angrily disposed towards each of the industrial 
parties. Probably no branch of Russian trade has 
‘‘milked” the financial resources of the Govern- 
ment more than the iron trade, and prosperity and 
progress have attended so few of its efforts that the 
Government is almost tired of dispensing its sup- 


port. 
CHARLES Maclver. 

A man little heard of outside his own sphere, 
considering the important part he played in building 
up England’s noblest industry, has just passed 
away. On the last day but one of the old year 
Mr. Charles Maclver died at his winter residence in 
the Island of Malta. The original firm of Burns and 
Maclver has ceased to exist for about three years, 
and since then the deceased has taken no part in 
the management of the Cunard Company. It was 
to Mr. Maclver, however, that a large part of the 
success of the premier Atlantic line was due; a 
line which during nearly thirty years of service 
could boast that it had lost neither a passenger nor 
a letter. This immunity from accident was no 
doubt due to the excellent discipline maintained in 
every vessel of the company ; a discipline and 
organisation which extended through all branches 
of the Cunard service. Passengers were apt to com- 
plain at times that they were somewhat uncere- 
moniously ordered about, ‘‘ bull-dozed” the 
Americans call it—and were in fact, treated too 
much like children at school. There are many 
amusing tales told of the struggles of refractory 
and indignant passengers, rebelling against the 
beureaucratic rule of captain or purser, and their 
subordinates. Sensible people, however, were glad 
to exchange a small amount of personal dignity for 
the sense of increased safety that resulted from this 
unbending discipline, and indeed it used to be 
proudly asserted by one of the company’s old 
skippers — probably a direct descendant of the 
renowned Barney Buntline—that the safest place a 
mortal could find was a Cunard steamer in the 
middle of the Atlantic : 

‘* A strong nor-wester’s blowing, Bill. Hark! can’t ye hear 
it roar now ? 

Heavens how I pities them unhappy folks ashore now.” 
Mr. MaclIver was born at Port-Glasgow in 1812, and 
when a lad was sent over to be under an elder 
brother who was already established in Charlestown. 
He did not stay in America long, returning to Eng- 
land in a few years, when he settled in Liverpool 
and devoted himself to the shipping business. It 
was soon after this that the celebrated coalition was 
formed by which the Cunard Company was con- 
structed on a basis of the coasting steamship lines. 
The history of the voyage of the Britannia in 1840 
from Liverpool to America has been too often 
narrated to require repeating, and the mighty 
results to which it was pioneer are a tale not yet 
fully told. 


SAFE RAILWAY WORKING. 
To THE Eprtor OF ENGINEERING. : 
Sir,—I am requested to direct the attention of the 
Press to the inclosed list of railway safety requirements. 
I am, your obedient servant, 
CLEMENT E. Stretton. 
Head Office : 306, City-road, London, E.C. 
January 4, 1886. 





Requirements. 

1. It goes without saying that bridges, tunnels, stations, 
permanent way, and works must be properly constructed 
and efficiently maintained. 

2. All railways ought to be worked on the absolute block 
system, strictly carried out, so that no two trains shall 
ever be in one section at one time. 

3. The block and interlocking systems should be electri- 
cally combined and controlled, so that the safety of a block 
section shall be under the control of two signalmen. 

4. Junction block working should be adopted at all 
junctions, so that no two trains which can foul each other 
at the points and crossings shall ever be allowed to ap- 


proach a junction at one and the same time. All sidings 
and goods lines joining main lines should be provided with 
properly interlocked safety points, 

5. Efficient signals should be employed, and the posts 
ought always to be placed upon the left-hand side of the 
line to which they refer. At large stations and junctions 
short arms or discs should be provided for controlling 
shunting operations, in order to avoid that most dangerous 
but common practice, hand signalling. 

6. One code of block system regulations, and one pattern 
of signal, should be adopted throughout the kingdom. 
All distant signals of that old-fashioned dise or board 
pattern should be at once replaced by the usual ‘‘ swallow- 
tail” arm. A red light should be the only danger signal. 
The practice of using purple or other lights is highly 
dangerous, 

7. Facing points ought to be avoided as far as possible. 
All facing points, and points leading to main lines, ought 
to be provided with a locking bar and bolt, and properly 
interlocked with the signals and with the electric ap- 
paratus. 

8. At all junctions not only should the levers be locked 
in the box, but an actual lock should be placed upon the 
arm itself at the top of the signal-post ; and in every case 
where electric repeaters are used they should work from 
the arm itself, not from the rod in the usual way. 

9. All passenger trains ought to be provided with an 
efficient automatic continuous brake, having brake blocks 
upon the wheels of the engine, tender, and every vehicle 
throughout the train, and fulfilling the five conditions 
laid down by the Board of Trade, August 30, 1877, and 
highly approved by the Society. To avoid the present 
dangerous practice of brake power being cut off and 
vonllebed useless by the introduction of an unfitted vehicle, 
it ought to be the law that one company shall not be 
allowed to send vehicles over the line of another company, 
unless such said vehicle is provided with the same form of 
continuous brake as that used by such foreign company. 

10. All goods engines should be fitted with brakes upon 
their wheels, and those occasionally required for passenger 
traffic should have continuous brakes. On lines having 
heavy inclines, goods and mineral trains should have two 
guard’s vans and two guards. 

11. Tank engines should not run with the coal bunker 
in front; they should be turned, like a tender engine, 
and always run chimney first. Tank engines should 
never be run at express speed, as they are unsafe at such 
8 ; 
Pi. All passenger trains should be fitted with efficient 
means of communication with the driver and guards, 
Passengers should be able to reach it without putting 
their hands outside the window. The present cord system 
is unreliable, and the plan of having no communication 
on trains which stop every 20 miles is very risky to the 

yublic. 

: 13. All passenger platforms should be raised to the 
standard height, and all carriages fitted with a high con- 
tinuous footboard, to avoid persons falling between plat- 
forms and trains. 

14. The crank or driving axles of locomotive engines 
should be taken out after they have run acertain mileage. 
What the mileage limit should be ought to be at once 
decided by the companies and the Board of Trade. The 
society considers 200,000 miles for iron, and 180,000 miles 
for steel, a very reasonable and safe suggestion for full 
consideration. 

15. All tyres should be fastened to their wheels, so that 
if they break they cannot fly off. 

16. All curves of 10 chains radius and under should be 
provided with check rails. 

17. At all important junctions, to avoid the up main 
line being crossed by the down branch, or vice versd, it is 
very advisable that the branch line be carried over a 
bridge and brought down to the main line level, as done 
at Finsbury Park and a few other junctions. 

18. All wagons should be fitted with a coupling, so that 
wagons could be coupled or uncoupled without a man 
having to go between the vehicles. 

19. Overwork on railways is highly dangerous, and 
ought to be abolished. Ten hours a day is plenty, and 
proper time for rest ought to be allowed between each 
term of duty. Eight hours of signal-box work, consider- 
ing the importance of it, should be enough; and at ver 
large and busy junctions six hours at a stretch is as muc 
as should be required. 

20. Companies’ rule-books should be revised, and all rules 
not intended to be carried out should be removed. 

21. Unpunctuality of trains is a great cause of accidents, 
When an important passenger train is runniug late the 
working time table is rendered useless, as none of the 
trains booked to shunt at various sidings do so, but proceed 
to some other siding, and are therefore unable to work 
as booked. When it is found day after day that certain 
trains do not keep time, the teme table should be properly 
altered in accordance with the actual running or time 
necessary. 

22. In case of fogs great care ought to be taken that 
the fog signalmen are sent out earlu enough; but it is to 
be hoped that at no very distant date one of the various me- 
chanical appliances will be adopted in place of fogmen, 

23. All inclines should be provided with ‘‘ catch points” 
to prevent vehicles running away in the wrong direction. 








DEVELOPMENT OF TRAMWAYS. 
To THE EpIToR OF ENGINEERING. 
Str,—We have read with great interest an article in 
your journal on the subject of the development of tram- 


ways in this country. : 
However, we find this does not comprise the last few 





years, and we take the liberty to hand you the statistics 
annexed, as, despite the depression of trade, the results 





shown are very favourable to their shareholders, quite the 
contrary to railways. 
Yours faithfully, 


Bo.iinc AnD Lowe. 
2, Laurence Pountney-hill, London, E.C. 
January 6, 1886. 


Ruilways, Tramways, and Road Railways. 


From the latest published statistics of the Board of Trade, we 
have compiled a few figures respecting the above, viz. : 











| Passengers Net 

| Miles carried Earnings 

United Kingdom. | Open exclusive of| (on Capi- 
| * |Season Tckt. ex 

| Holders). | pended). 

: per cent, 
Railways 1882) 19 mo. to. 18,457 | 654,838,295 4,32 
aes .. 1883 Dee 31 18,681 | 683,718,137 4.29 
Tratwaygand’ J Pee. 31. 18's64 | 694,991,860 4.16 

amways anc | 

Road railways, a) Sgimic te 671 | 295,721,171 4.70 
1884 + | an | 752 | 330,794,405 5.16 
2 iss J June 30.) gir | 3647702'307| 5.40 





Extracts from Board of Trade Returns respecting Tramways 
and Road Railways for Twelve Months ending— 














| | Increase 

afersd June 30, June 30, June 30, | during 
1883. 1884. 1885. 1884- 
| 1885. 

| | | p. cent. 
Capital expended | £9,929,789 |£11,008,121 |£11,817,586 | 7.35 
Miles open vel 671 752 | 811 | 7.85 
Horses... ast 20,122 21,784 23,308 | 7.00 
Locomotives 117 207 327 | 58.00 
Cars °° | 2,819 8,038 3,168 | 4.28 
Passengers carried 295,721,171 | 830,794,405 | 864,702,307 | 10.25 
Net receipts £459,613 £568.716 £637,859 | 12.15 

Cost per mile £14,798 £14,638 | 


£14,571 | 
Average net earn-| | 
ings ++ (84 lds. Od. | £5 38. 4d. | £5 7s. 104' 4.38 





The foregoing figures, referring to tramways, show a steady de- 
velopment, both as regards extensions, and as good dividend- 
paying investments. The average cost per mile is decreasing anc 
the dividend increasing, just the reverse from the railways under 
both these heads. In fact, tramways may gradually reach a 
similar position to that held by gas and water companies, being 
considered a necessity rather than a mere convenience. 








COMPOUND LOCOMOTIVES. 
To THE EpiTor OF ENGINEERING. 

Sm,—Kindly allow me to inform your contributor 
** Argus” and your numerous readers, that the mill engines 
he quoted on the 18th ult. were designed for a load of 
about 1200 indicated horse-power, at about eleven expan- 
sions, which is none too great for a new cotton mill, as they 
are almost always either speeding machinery or adding 
thereto. 

The owners of the above have anumber of engines choked 
with steam and working as ‘‘ Argus” suggests, but have 
none that come within 50 per cent. of the 1.69 lb. of coal 
per indicated horse-power per hour, notwithstanding 
their being very much underloaded. The engines were 
specified to be a pair of tandems, but notwithstanding 
their enormity for the power, it is the lightest running mill 
we know of, driving 90,000 spindles and all preparation, to- 
gether with 180 indicated horse-power taken off another 
pair of engines for 950 indicated horse-power, 

It may interest your readers to know that altering the 
cut-off from .1954 to .67 {irrespective of clearances) the 
latter being about the best cut-off for a slide valve which 
** Argus” says, ‘‘common sense would indicate as the 
best,” the consumption increased from 1.69 lb. to 2.05 lb. 
of coal per indicated horse-power per hour. 

e have proved times out of number that a large fall 
of pressure at the end of a diagram without doing work is 
aloss. We have put in about eighty Corliss cylinders the 
last four years, and have had neither trouble nor failure 
in any single case for cylinders up to 60 in. in diameter, 
7 ft. stroke, and although all our customers were pos- 
sessed with ‘* Argus’s” ‘‘common sense,” none of them 
regret adopting the so-called ‘‘complicated explosive 

ear, ’ 


I certainly sympathise with Mr. Webb if all the 
reports are true, but his painful experience has no doubt 
enlightened his somewhat uncourteous critics, who are 
as usual wonderfully wise after the event. 

Yours sincerely, 
. MATTHEWS, 

Goodfellow and Matthews, Hyde, near Manchester, 

January 5, 1886. 





To THE EDITOR OF ENGINEERING. 

S1r,—At the beginning of your correspondence on com- 
pound locomotives I addressed you a letter which you 
were kind enough to insert, toa’ should have followed 
it up as I proposed at the time but that I saw that abler 
people than myself were working on the very points I 
wished elucidated. 

I cannot, however, refrain from a word or two as to the 

eat preference that your correspondent ‘‘ Argus” shows 
for ** practice” over ‘‘theory.” Ido not wonder at this 
when I take into consideration his idea of theory as shown 
in your impression of December 18. He there states that 
to reduce steam of 1751b. pressure to 5lb. above the 
atmosphere by expansion, you must increase its volume 
thirty-five times, and that this is not a mere slip is evident 
from the larger part of his letter being devoted to de- 
claiming against such excessive rates of expansion, Now 
I would beg to suggest that if ‘‘ Argus” would get some 
very young engineer to perfect his theories he would 
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perhaps find good practice to be in accordance with them, 
and he would learn that false theory is no more un- 
common than false practice, and that it would be well to 
carefully consider such a clear and pointed letter as that 
of “‘M. P.” instead of laughing at it. 

As to the real subject under discussion, I cannot help 
thinking that most of the defects of ‘‘ Dreadnought” (as 
stated by your correspondents) class must arise from over- 
expansion in the receiver, or from compression there, and 
I would suggest that the engines would run freer and 
better if the cut-off in the single cylinder were removed 
from the control of the driver altogether, and so arranged 
that that cylinder should always take a volume of steam 
equal to the capacity of the two high-pressure cylinders, 
by which means there would be no drops of pressure in 
the receiver, while for starting all three cylinders should 
a used as high-pressure ones, and exhausted directly to 

e air. 

Of course ‘‘ Argus” will say that in certain cases one 
engine would be doing more work than the other, and so 
it undoubtedly would, and in the Worsdell engine the 
effect would no doubt be very injurious, but inthe Webb 
system I think the ill effects would be small. 

‘** Argus,” to whom I must return, says much about the 
friction of large cylinders, but I cannot believe that steam 
of 175 lb. pressure cut off at } stroke in the high-pressure 
cylinder will not drive the low-pressure piston fast enough 
to help prupel the engine. 

Perhaps “* Argus” will forgive me if I state for his guid- 
ance that in that case the steam should be 324 lb. pressure 
when admitted to the low-pressure cylinder, and [ can 
show him steam of that pressure doing work at a greater 
piston speed than an engine with a7 ft. driving wheel 
ba 2 ft. stroke will have when running at 60 miles per 

our. 

I must apologise for troubling you with this letter, as I 
am a very small fish amongst the leviathans, but even the 
mouse can sometimes help the lion, 

Yours truly, 
AN Op SupscriIBeR OF TWENTY YEARS’ STANDING. 

January 5, 1886, 





To THE EpIToR OF ENGINEERING. 

Str,—During the discussion which has been carried on 
in the columns of ENGINEERING on the subject of ‘‘ Com. 
pound Locomotives,” reference was often made to “‘ back 
pressure” at high speeds, as existing at the blast-pipe end 
of the big 30-in. piston of a ‘‘ Dreadnought,” but the 
probable amount per square inch has not been stated. 

Let it be granted that the ‘‘ Marchioness of Stafford” 
—which looked so well at the late Inventions—is at 
this moment running at the rate of 60 miles per hour on a 
level road. Her driving wheels are 6 ft. 3 in. in dia- 
meter, length of stroke 2ft., diameter of low-pressure 
piston 30jn., and diameter of her blast-pipe nozzle—as 
derived from measurement of section shown in two-page 
engraving in —_ issue of May 1, 1885—equals 4} in. “Tt 
follows that the low-pressure driving wheels are making 
at least 268.8 revolutions per minute, that the big piston 
is sweeping at the rate of 1075 ft. per minute=12 miles per 
hour, and that the centre of crank-pin is sweeping through 
a circle at the rate of 19.2 miles per hour. 

Now the area of the 30 in. piston is 706.86 square inches, 
and the area of the 4}-in. blast-pipe nozzle is 14.18 square 
inches, and 


14.18 
speed of piston, in conforming to that of crank-pin, 
when passing over vertical centres, would be, say, 
SS = 15.6 = speed in miles per hour. We have 


(49.8 x 15.6)2 
2 


= 49.8 ratio of areas, and the mean 


=2363.7=pounds pressure per square foot, 


and “_——- =16.41=pounds per square inch of back pres- 


sure—above the atmosphere—acting on the 30-in. piston. 
The area of the 30-in. piston is 706.86 square inches, and 
& pair of peer of equal collective area willhave a dia- 
meter of about 214in. Supposing such hypothetical simple 
engine to have equal length of stroke, same diameter of 
driving wheels, same diameter of blast pipe nozzle. We 


have area of 214 in.=350.5 square inches, and 2’? 


14.18 
oni (24.7 x 15.6)? i 
200 


24.7=ratio of areas, = 742.2lb. = pres- 


sure per square foot, and 102 =5.15 lb, per square inch 


of back pressure—above the atmosphere—acting on the 
214 in, piston. 

To show up the useless effect of both engines, we have 
to resolve the speed of piston by back pressure into horse- 
power. In the case of the ‘* Dreadnought ” 

- 706.8 x 16.44+14.7 x 1075 _ oa 

a =716.1=H.P. of useless work. 

In the case of the 214 in. cylinder engine, the collective 

areas equal 701 square inches : 


- 701.1x5.15+14.7 x 1075 
33,000 450 = H.P. of useless work, 
and 716.1 --450=266 H.P., which balance is in favour of 
the 214 in. cylinder simple engine. 

But our indefatigable ‘“‘ Argus,” in one of his volu- 
minous and highly instructive letters, says somewhere—if 
I remember correctly—to the effect that anything a 

Dreadnought” accomplished in the way of hauling, 
had, and has been performed as well, by a simple engine 
of 18 in, cylinders with equal length of stroke, i,c., 2 ft. 
Now kindly, Sir, bear with me while I compare such 
engine with equa] diameter of driving wheels, i.e., 
4 = 3 in., same diameter of blast pipe nozzle, equals 











We have area of 18 in. = 254,46 square inches, and 


iS =18 = ratio of areas, and ares 15.67 394.24 = 
, $94.24 
pressure per square foot, .*. ea er 2.74 lb. per square 


inch of back pressure acting on the 18-in. piston. 
Now to resolve this back pressure also into horse- 


power. 

We have the united areas of the 18-in, cylinders=308.9 

square inches, 

. 508.9 x 2.74 + 14.7 x 1075 _ 

ay 33,000 289.1 
= horse-power of useless work. 

Horse-power of ‘‘ Dreadnought’s ” back pressure =716.1 ; 
horse-power of 18-in. cylinder simple engine = 281.1, 
.*. 716.1 — 289.1 = 427 horse-power, which balance is in 
favour of the 18-in. cylinder simple engine. Therefore the 
*‘Marchioness of Stafford’; would have 427 horse-power 
keeping her back; thus preventing her from being as 
efficient and as economical as the 18 in. one, and this from 
back pressure alone—two atmospheres thrown away ! 

About the “‘ hunting” propensity of the crankshaft, and 
consequent — bs in receiver pipes, and ‘dead 
block,” and as to whether the low-pressure wheels drive 
the rails, or the rails drive the wheels, “spell about,” 
enough has been said, the subject is well thrashed out by 
‘** Argus” and others. 

There is little doubt that the “hunting propensity” of 
the two crankshafts combined with the enormous loss of 
power at high speeds, are a fatal bar to the success of the 
** Dreadnought” type of compound locomotive. 

In conclusion, 4 would wish to ask those that know, 
this question, Did the ‘“‘ Marchioness,” or any one of her 
dimensioned type, ever attain a speed of sixty miles per 
hour, ahead of a train of the usual weight, such as had 
been hauled by other engines over same or adequate road ? 

Yours truly, 





Cork, January 4, 1886, 








BOILER INSPECTION. 
To THE EpiTor OF ENGINEERING, 


Srr,—Very recently you were very good to publish 
about three columns of a letter from Mr. Michael Long- 
ridge, trying to extenuate, or justify, or else apologise for 
insuring steam boilers without first examining them. 
And I was surprised to see how little interest it seemed 
to arouse at the time, not even the parent Association 
that was established by the late Sir W. Fairbairn, Bart., 
for the prevention of—not the dealing in—boiler explosions, 
taking any notice at all of such an extraordinary effusion. 
Indeed we have it now from the very son of the very 
first chief engineer to that Association, that insurance is 
the chief object sought after, and inspection for preventive 
purposes quite a secondary matter, leaving it indeed alto- 
gether to chance, as proved by several of the late explo- 
sions of boilers insured under one or other of these 
companies, as to whether an insured boiler ever gets 
thoroughly examined or not. I wonder what the fate 
eminent engineer and founder of the present Association 
would have said on this question had he been alive now, 
and had he known that boiler assurance companies—pro- 
perly so-called—were actually professing to inspect and 
insure boilers for as low as 10s. 6d. per annum. 

Verily, Sir, the ‘‘ race” has begun, and a commission 
of inquiry would reveal a most extraordinary state of 
things going on under the name of boiler assurance. I 
have stated before in your columns and those of your 
contemporaries, how numbers of boilers that I have my- 
self inspected and reported as unsafe have been after- 
wards taken to and insured by one or other of these com- 
panies. And their touting agents are incessantly on my 
track telling my friends that their companies will inspect 
and insure for less money than they pay me for inspec- 
tion alone. Not amonth ago I experienced a glaring 
instance of this kind in this very town, where one of my 
clients—excuse the professional term, Sir, I really hate the 
word—wrote me to say that he had insured his boiler, 
not because he had any fault at all to tind with respect 
to my inspection, but Lanes he ‘‘ could have insurance 
and inspection for less money than he was paying me for in- 
spection only.” Kindly allow me, Sir, to add that— 
as showing ion anything like gratitude affects some 
business people— before this same boiler was first 
placed under my inspection it had been insured, but 
I suppose — charitably suppose—it had not been 
inspected ; for the first time I examined it I found 
about a dozen leakages, which I attributed to the 
erroneous seating of boiler. According to my advice it 
was reseated and the leakages were cured. Moreover, on 
this very boiler was a pair of so-called safety valves that 
were so malconstructed as to be no safety at all, and 
these too were superseded by real safety valves, although 
the insurance company’s inspector had not discovered 
anything wrong at all with the safety valves. Well, Sir, 
aftera many years and without any ‘‘ accidents” having 
happened to this boiler, the proprietors, forgetting every- 
thing and a everything, I suppose, except the per- 
sistent touting of another insurance company’s agent, 
must needs go back to insurance, because he could get 
‘* both inspection and insurance for the same amount he 
was paying me for inspection alone.” Kindly allow me, 
Sir—I don’t often trouble you even under my sufferings— 
just to give you one more glaring case of neglect and false 
security whilst being insured, and this is not a case of one 
of the small fry of insurance companies, but of the very 
biggest of them, I believe. This company insures a 
boiler pressed up to about 100 lb. per square inch—I 
say about, because owing to the peculiarity of the safety 
valves so-called, nobody could tel] what pressure they 








were loaded to—and when I was called in to examine 
and indicate the engine, &c., I found that less than one- 
half the working pressure would have sufficed to drive 
the engine and all its work, had the latter been in 
anything like good working order. In proof of this 
please allow me to present you with copies of my indi- 
cator diagrams.* (Diagrams enclosed). Could there 
be anything much worse or more di eful, taking into 
consideration that this is an engine Retention to one of 
the principal firms in this district, whose manager was 
labouring under the impression that he had a most won- 
derful boiler, producing most wonderful results, and so 
enamoured was he of its capabilities that he should have 
another exactly like it. Instead, however, of wanting 
another boiler—to be insured, of course—I told him, as 
the result of my inspection, that the present boiler was 
being dangerously over-pressed, and forced without any 
necessity. Now, Sir, perhaps you will kindly allow me 
to remark, in closing, that on former occasions, when I 
have ventured to join in the discussion of this question 
of boiler assurance versus boiler inspection, I have been 
accused, by more than one writer, of being personal and 
spiteful, and that all my opposition to insurance arises 
from the fact that about 25 years ago I was employed as 
inspector by one of the companies Dut I can assure you, 
Sir, that the boot is on the other leg, and this last instance 
I have given you is a proof of this, for I have good reason 
to believe that, after my report to the firm, showing such 
a disgraceful state of things under insurance by one of the 
great companies—the “‘ chief engineer” informed the firm 
who employed or called mein, that there was no necessity to 
have consulted me at all, as the company’s inspector could 
have examined and indicated their engine, and he him- 
self would have told them of their condition and how to 
improve upon it, and all for nothing extra to their annual 
premium for insurance! What, in the interests of the—- 
** profession,” I was going to say, only I hate the very 
word—trade or business of an engineer, to which I myself 
served seven long years and paid a large fee; what, I ask, 
Sir, do you or your readers think of such spiteful ‘‘ knob- 
sticking ” conduct as that? 

Tam quite aware, Sir, that private benefit or advan- 
tage should give way to the public weal or public necessi- 
ties, &c., but who will attempt to say that these boiler 
insurance companies got up for money-making purposes 
chiefly, if not solely, are a public poor | or for the public 
weal? Do they not operate exactly in the opposite direc- 
tion by giving a false security and causing boiler users to 
think that so long as their boilers are insured they need 
not fear, and that they will be all right as regards 
pecuniary loss in the event of “accident,” however the 
poor victims of the explosions may suffer? In the case of 
the Bradford boiler explosion, the boiler had been insured 
for years, but never examined, and the ‘‘ chief engineer” of 
the company, when asked by the jury to account for such 
culpable neglect, said that the boiler owners and users 
had never noticed them, that he had made the necessary 
preparations for their inspector to make a thorough in- 
spection. As though any company would really desire to 
be at the trouble and expense of thoroughly examining 
boilers, and so sacrificing the money of their shareholders, 
when by not going to that trouble and expense they are 
enabled to pay ten per cent. and run the risk of explosions, 
simply because it is a good paying game. And this, Sir, 
is what boiler inspection, pure and simple, as at first 
established, has now come to. I hope you will excuse my 
lengthy communication. As an engineer, not for advertis- 
ing purposes, have I written you, but as one I think who 
has good reason to feel aggrieved and injured by the quack 
operations of the boiler assurance companies. 

I beg leave to remain, Sir, yours faithfully, 


JOHN SWIFT, 
December 29, 1885, 








BURNING LIQUID FUEL. 
To THE Epitor oF ENGINEERING. 

Sir,—I hope you will give me space in your next issue 
to enable me to answer the sweeping accusations of piracy 
brought against me by Mr. Urquhart. 

The fact, on which he lays stress, of his residing 2000 
miles from London, sufficiently accounts for his having 
fallen into error regarding my system of burning liquid 
fuel, but, since he was furnished with my address in the 
article in Jron, to which he refers, it would have been 
more courteous, and have saved your valuable space, 
had he addressed me before publishing his supposed 
grievance. 

I have referred to Mr. Urquhart’s patent specification 
and to the paper on his apparatus presented to the Insti- 
tute of Mechanical Engineers. 

Mr. Urquhart makes the following claims as to his 
invention : 

1. “The improved ejector or burner wherein the adjust- 
able perforated tube having the conical nozzle is arranged 
in combination with the fixed conical nozzle and with the 
pipes for the steam or compressed air and for the liquid fuel 
substantially as and for the purpose set forth.” 

This I do not use. 

2. The combination of the said injector with the tubular 
stay substantially as and for the purpose specified. 

his I do not use. 

3. The combination with the said injector or burner of 
the divider or device for distributing the flame substan- 
tially as above set forth. 

This I do not use. 

4. The regenerative and accumulative chamber con- 
structed with a base and walls of refractory material in 
the firebox or furnace and provided with the channels 





* [The diagrams received certainly warrant our corre- 
spondent’s criticisms,—Ep, E.] 
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rd ponents substantially as, and for the purposes, set 
orth, 

This I do use, but since its use was known and pub- 
lished as long ago as 1868, since which date it has been 
claimed by different patentees over and over again, and 
since Mr. Urquhart’s patent is dated February, 1883, he 
would have difficulty in substantiating an exclusive right 
to this part of his invention. In Mr, Urquhart’s paper 
he describes his apparatus very fully, stating that in order 
to start his fire he connects the injector to a ‘‘ pipe from a 
shunting locomotive under steam,” and that after once 
having started he uses steam! direct from the boiler to 
inject the air. 

his system is no doubt a good one for firing locomo- 
tive boilers, at all events, in countries where oil is cheap, 
but there are serious objections to it for other purposes 
and in other places, 

There are circumstances, as for instance in mid-ocean, 
where a shunting locomotive is not always ready to hand, 
and there are also many boilers which work at such low 
pressure that if the wet steam taken direct from them 
were blown into the furnace it would have the effect of 
damping the fires. 

My invention consists of an automatic arrangement for 
starting the fire without auxiliary steam or coal, and of a 

ractical method of superheating the steam used for forc- 
ing in the oil. 

Some months ago, when I first had my apparatus at 
work in London, I received several visits from a gentle- 
man, whose letters are still in my possession, and who re- 
presented himself to be(and I believe was) Mr. Urquhart’s 
agent in England, and who came to me with the view of 
negotiating the sale of his English patent. After looking 
carefully into the matter I came to the conclusion that 
there was so little in his patent that was new in England 
that I declined to entertain the proposition. 

The articles in the Zimes and in Iron, which have roused 
the ire of Mr. Urquhart, were written by a gentleman 
whom I have only met on the one occasion of his inspec- 
tion of my furnaces on board the Himalaya, but I have 
since learnt that he has given considerable time and atten- 
tion to the subject of liquid fuel, and that he is thoroughly 
conversant with Mr. Urquhart’s apparatus, having indeed 
taken part in the discussion on his paper at the Institute 
of Mechanical Engineers. 

No part of my invention is similar to what Mr. Urqu- 
hart claims except the use of fire-bricks, and this is com- 
mon property ; but if, now that he knows something about 
the apparatus I use, he still thinks himself agrieved his 
evident course is to put the matter into the hands of his 
solicitors and not to rush into print with the ex parte state- 
ment that I have stolen his invention. 

Yours faithfully, 
Prrcy TaRBUTT. 

75, Lombard-street, London, E.C., January 4, 1886. 





To THE Epiror or ENGINEERING. 

Srr,—In your issue of January 1, you published a 
letter from Mr. Thomas Urquhart, directing attention to 
an article on “‘ Liquid Fuel,” which appeared in Jron of 
November 27 last. The writer observes that the system 
of burning liquid fuel on board the Himalaya, which is 
stated in Jron to be the invention of Mr. Percy F. Tarbutt, 
is none other than his (Mr. Urquhart’s). He observes 
also that, in Iron, “ considerable capital is being made 
out of this so-called new system,” and further that ‘‘ the 

uestion is by no means the time-honoured one so very 
aebetatdhy set forth in Iron.” 

Will you allow me to state that the article in question 
was written by me after an inspection of the apparatus 
on board the Himalaya, and which apparatus Mr. Tarbutt 
stated was his invention, and that, as you are aware, it is 
not the practice for a journal to constitute itself a court 
of inquiry into the validity of a patent. The practice, 
however, is for those who feel themselves aggrieved by an 
article in a public journal to write direct to that journal 
stating their grievance. Had Mr. Urquhart done so, his 
letter would unquestionably have been inserted in Tron. 
Instead of this he, with very questionable taste, adopts 
the indirect course of finding fault with one paper in 
the columns of another, 

With regard to Mr. Urquhart’s observation that con- 
siderable capital is being made out of the system in Jron, 
permit me to observe that the article in question is the 
only one that has appeared in Jron upon that system, and 
that I never saw Mr. Tarbutt before I met him on board 
the Himalaya, and I have never seen him since. 

As to the question of burning liquid fuel not being a 
time-honoured one, I must repeat that it is. Ihave shown 
in the article that fifty-five years ago Mr. Pinkus claimed 
to have used ‘‘ hydro-carbons in conjunction with streams 
of vapour for steam-raising purposes.” The subsequent 
instances noticed by me are perfectly well known, includ- 
ing the use of fuel in the locomotives on the Grazi and 
Tsaritsin Railway, to which I also referred. 

As matters appearing in Jron have been brought into 
question in your journal, I must ask you to insert this 
letter in your next issue. The question of the alleged in- 
fringement I must of course leave to be discussed by those 
whom it may concern. 

Your obedient servant, 
Tue Epitor or “ Iron, 

161, Fleet-street, London, January 4, 1886, 





To THE Eprror OF ENGINEERING. 

Str.—I notice that in last week’s number of your paper 
Mr. Thomas Urquhart claims that liquid fuel can be suc- 
cessfully burnt on shipboard by his system, and the same 
claim is made by other inventors. ow I believe that in 


all these systems for which success is claimed the liquid 
fuel is injected by steam, and apart from the objection 
due to the almost insufferable noise of these jets in the 


Various inventors propose to get over theloss of water 
which the use of these jets involves? On river steamers 
there may be no difficulty, but in sea-going vessels is it 
intended to run the risk of salting up the boilers, or is 
fresh water to be distilled to make up the loss by the 
jets? In either case how much steam do the jets use ? 
Tam, yours truly, 
Newcastle-on-Tyne, January 4, 1886. TYNESIDE. 








PATENTEES’ ADDRESSES. 
To THE Epiror O¥ ENGINEERING. 


Srr,—When a man “ makes bold to say” that which is 
not true, and accuses another of “ignorance” for dis- 
agreeing with him, what is to be done? 

I take any one of the volumes from the library shelves at 
the Patent Office, say from 1st January, 1884, to the latest 
of the printed specifications, and I cannot find one without 
the f «per eas Even communications from abroad do not 
omit the addresses of the communicator and communi- 
catee ; the latter being usually a London patent agent. 

I find in Rule 9 of the Rules issued by the Board of 
Trade, that ‘‘the application shall be accompanied by a 
statement of an address to which all notices, requisitions, 
and communications may be made,” &c. Now this 
address may be that of a patent agent until the specifica- 
tion is printed, but it is then in all cases printed with the 
specification ; and Mr. Sewell’s ‘“‘J. Smith, of White- 
chanel ; John Brown, of Yorkshire, and Herr W. Schmidt, 
Germany,” must have emanated from his own imagina- 
tion, or from a perusal of the ‘‘ Engineering Patent 
Record,” or from the Official Journal ; but certainly not 
from the printed specifications. 

Now let us look at the subject from the patent agent’s 
point of view; (and at the same time Mr. Sewell may 
eruse with advantage the remarks on page 1 of your 
ast issue.) 

An inventor instructs a patent agent to apply for pro- 

visional protection. The application is made. By law 
its title must be entered in certain books, open to the 
public. It was the custom of certain persons, whom I 
may call ‘‘ touters,” to send boys to the library ; copy the 
names and addresses, and forward circulars to the appli- 
cants by post. Was this gentlemanly conduct ? 
Suppose Mr. Sewell consulted his solicitor as to pur- 
chasing an estate ; would it be gentlemanly if a number 
of other solicitors discovered what he had done, and 
immediately ‘‘ touted ” for his business, and attempted to 
oust his solicitor from his confidence ? 

Then, from the inventor’s point of view, it is usually 
beneficial to keep his invention a profound secret during 
the nine months of provisional protection ; more especially 
since the passing of 48 and 49 Vict., ch. 63; ashe can 
quietly work out his invention, and, if he very much im- 
proves upon it in that time he can drop his application, 
and file another ; in which case his first application is 
kept an entire secret ; and, in working out his invention, 
he does not want outsiders to pry into his experimental 
workshop. Surely the financiers can wait nine months, 
for they keep their money pretty tightly until the patent 
is sealed. 

My name has been in the patent list a few times during 
the last thirty years, but I fail to know what the “full 
benefit” to be derived therefrom amounts to. Although 
my address has been published, I never had the privilege 
of receiving a visit from Mr, Sewell; and I cannot now 
discover the reason for his eagerness to approach inventors 
during the embryo stage; and why he cannot find 
marketable inventions which have passed that delicate 
period of their existence, I am at a loss to know. 

Yours truly, 
Tuomas Moy. 

January 2, 1886. 





To THE EDITOR OF ENGINEERING. 
Sir,—Allow me to add my testimony as to the difficulty 
of obtaining the address of a patentee. 
Some time ago, I wished to adopt a patented process, 
but could get no information as to the patentee’s address 
either from the Patent Office or the agent. I was thus 


authority or to leave it alone altogether. 
better not say which course I adopted. 
I am, Sir, yours truly, 


Perhaps I had 








FIRING TORPEDOES. 

To THE EpiToR oF ENGINEERING. 

Srr,—In your issue of 25th ult. you kindly gave a de- 
scription of the torpedo boats being constructed by us, 
and in referring to those for the Italian Government you 
give us credit for having originated the idea of placing 
torpedo guns at an angle with one another. Permit us to 
int out that this has been done before on board most 
arge war vessels, and in the boats now building for the 
English Government the torpedo tubes are arran so as 
to fire in different directions, the credit of which plan 
belongs to the officers of the ‘* Vernon.” 
What we do suggest and what we think worth considera- 
tion is the placing of the guns at very acute angles with 
one another and discharging them simultaneously, so that 
the torpedoes when fired should diverge from one another 
and cover, as it were, a gradually extending area. 
By this system the risk of missing the vessel aimed at, 
will clearly be greatly reduced, for the same reason that a 
sportsman when firing at a bird uses a charge of small 
shot rather than a single bullet. 
To more fully explain we would assume the probable 
conditions of a torpedo boat attack. Three torpedo — 
are assumed to be built into the bow of the torpedo t 





stokehold of a steamer, I should like to know how the 





forced either to use the patent without the patentee’s | P® 


If a single shot only be aimed at the centre of the vessel 
it is clearly evident that a divergence of half the length 
of the vessel will cause the shot to miss the mark, while 
if all three torpedoes are discharged at the same time it 
will be seen the chances of the vessel being hit are very 
largely increased. 
We remain, Sir, yours truly, 
Poplar, January 4, 1886 YaRROW AND Co, 








THE NOMINAL HORSE-POWER OF 
MARINE ENGINES. 

To THE EpiToR oF ENGINEERING. 

Sir,—Referring to my two previous letters on this sub- 
ject, which you have published in ENGINEERING, of 
December 18 and 25, I desire now, with your kind per- 
mission, to add a few final remarks. 
In my first letter I endeavoured to show how I deter- 
mined the proportions that I considered the best for the 
cylinders of compound and triple-expansion engines ; and 
that having done so, it was easy to frame the suitable 
formule for calculating the nominal horse-power. 

In my second letter L gave a few figures with the view 
of facilitating the investigation of the subject, by showing 
how the divisors at different mean pressures might be 
readily determined. 

In this, my last letter on the subject, I desire to call 
attention to the point that, without more or less of uni- 
formity in the proportions of the cylinders, there cannot 
be uniformity of formula for calculating the nominal 
horse-power. It is in this direction that I foresee the 
greatest obstacle will occur in the solution of the problem, 
as the proportions of the cylinders adopted at present by 
different engine-builders vary to so great an extent. I 
therefore suggest that in the investigation of the subject, 
in order to arrive at a satisfactory conclusion, these 
different proportions in the cylinders should be put to the 
one simple test of the difference in the economy in the 
consumption of fuel. 

When the best proportions for the cylinders and the 
receivers have been finally determined by a full investiga- 
tion of many examples, there will be no difficulty what- 
ever in framing the suitable formule that shall be 
generally adopted for calculating the nominal horse- 


wer. 
Pot the cylinders were Lap Sees prs to give out the same 
amount of power (as they should do), it would then only 
be necessary to calculate the nominal horse-power of the 
high-pressure cylinders by some formule similar to those 
I have shown, and to multiply the same by two ‘for com- 
pound engines, and by three for triple-expansion engines, 
to find the total nominal horse-power ; this would be the 
simplest form of making the required calculations. 

Thanking ou again for publishing these letters, 

t am, Sir, your obedient servant, 
Wa. Bury. 
5, New London-street, London, E.C., 
December 26, 1885. 








ErratuM.—On page 555 of our last volume, in our 
article on the American Society of Mechanical Engineers, 
we referred to Mr, Allan Stirling as of Cambridge, 
Mass., instead of New York City. 





UEENSLAND RaILwAys.—Bridge work in connection 
with the duplication of the main line of the Southern 
and Western Railway of Queensland so far as Ipswich 
has been commenced. Excavations for extending the 
Brisbane station are also being carried on with fair 
rapidity as well as those in the old Grammar School 
reserve, through which the line to Fortitude Valley is 
intended to pass. The second section of the south-coast 
line, extending from *Loganlea to Beenleigh has been 
opened, a bridge over the Logan having been completed 
and tested. e works on the Stanthorpe Border Rail- 
way are being pushed on by the contractor with energy. 
Nearly the whole length of the line is opened up, and 
works of one kind or another are being carried on. The 
excavations are heavy in some places, but it is now ex- 
pected that the contract will be completed a considerable 
riod in advance of the prescribed time. The works 
on‘the eighth section of the Western Railway, which 
is being extended beyond Mitchell, are near their com- 
pletion. 

VictoRIAN Derrences. — The Victorian Government 
has decided to make several important alterations in the 
armament of the various ports of Victoria. A new fort 
for the defence of the South Channel is to be erected on 
a shoal about 7000 yards nearer the Heads than the 
present South Channel fort, from which it will lie 
almost due west. It will be mounted with two 9-in. 
breechloading guns and two 6-in breechloading guns, 
on hydro-pneumatic carriages, and will act in sup- 
port of the present South Channel fort and a recently 
established battery at Point Franklin. The work is ex- 
pected to cost about 110,000/. An 8-in. breechloading 
gun, on hydro-pneumatic carriage, which was recentl 
received, will be mounted as the right gun of the Sout 
Channel fort, to the armament of which will be added a 
6-in. breechloading gun on Vavasseur carriage. On the 
arrival of the two 8-in. guns on hydro-pneumatic carriages 
which have been ordered, one will be placed as the left 
gun of the South Channel fort, and the other on the sea- 
ward end of the Point Nepean fort. One 6-in breech- 
loading gun on a Vavasseur carriage will be mounted at 
Point Franklin, and another at Swan Island. A 6-in. 
breechloading gun, on a hydro-pneumatic carriage, will 
be placed at Queenscliffe. Riflecalibre and 1}-in. machine- 
guns are to be mounted at the various forts, which will 
also be furnished with “yy yes: shell guns. A muzzle- 
loading 9-in. gun will used for strengthening the 





and placed at an angle of about 8 deg. with one another. 





Williamstown battery. 
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FREW’S PYROMETER. 
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Mr. JoHN FREw, manager to Messrs. Addie and pipe which is connected with the pipe J at any 
Sons, Langloan Iron Works, Coatbridge, has been suc- | convenient point between the inlet nozzle K, and the 


cessful in perfecting a most ingenious pyrometer—an 


spiral heater L. The other end of this pipe passes 


instrument which is capable of continuously indicatin | through the india-rubber stopper of a small cistern 


every variation of temperature with a remarkable | 
degree of correctness. This instrument, which is | 
illustrated above, has already become known to! 
a number of proprietors and managers of blast fur- 
naces; and on the occasion of the members of the 
Iron and Steel Institute visiting Coatbridge, in con- | 
nection with the meeting of that body, which was | 
held in Glasgow last autumn, many persons became in- 
terested in its construction, and in the practical deter- 
mination of blast temperatures by its readings. Fur- 
thermore, Sir William Thomson has expressed himself 
as being highly delighted with it, on account of the 
manner in which its use illustrates various beautiful | 
scientific principles. 

The leading principle on which the construction of | 
this pyrometer has been based, is the well-known law | 
of the expansion of gases. Referring to our engraving, | 
it will be seen that at A is a pipe through which air | 
from the cold blast main is admitted into another | 
and larger pipe B, which reaches nearly to the | 
bottom of a water cistern C. By means of the inlet | 
and outlet pipes D and E, the height of the water in 
the cistern is maintained at a uniform level. In this 
way there is provided a head of water which retains 
within the pipe B a constant pressure of air, equivalent 
to the head of water between the open end of that pipe 
and the overflow at E. Any excess of pressure is pre- 
vented by means of the open-ended pipe, which permits 
the air to escape by the central tube.: Thislatter prevents 
the agitation caused by the upward rushing air from 
disturbing the level of;the water in the cistern; and in 
order further to assist this, the central tube is filled 
loosely in its upper part with lead bullets or other 
suitable materials supported on a perforated plate. 
The water level in the cistern is indicated by means of 
a glass gauge, which is represented at G. To the upper 
end of the pipe B another pipe, H, is attached, this is 
required for conveying the cold air to the pyrometer 
proper, for the piece of apparatus above described 
is simply an arrangement for securing a flow or current | 
of air at constant pressure. 

At any point where it is desired to fix a pyrometer, a | 





or bottle O, which when in use, is about two-thirds filled 
with a coloured liquid. It will be seen that the tube N 
only passes through the stopper, so that it may convey 
pressure to the surface of the liquid. At P isa glass 
tube which also passes through the stopper and then 
to the bottom of the coloured liquid, and as its upper 
end is open, any variation of pressure in the spiral 
heater is directly transmitted to the indicating column 
of coloured liquid. 

The operation of the instrument is as follows : As the 
cold blast used in the apparatus would be useless for 
the working of the pyrometer if taken direct from the 
cold blast main, owing to its irregularity of pressure, 
the regulator that has been described is employed, and 
by its means an absolutely steady flow of cold blast air 
at an unvarying pressure is secured. The diameters of 
the inlet and outlet nozzles are so nicely adjusted that 
so long as both are at the same temperature, the outlet 
nozzle, which is open to the atmosphere, will pass all 
the air that the inlet nozzle can deliver without dis- 
Orne the pressure in the cistern O ; but if heat be 
applied to the circulating air through the walls of 
the spiral heater the air expands in volume, and is 
unable to pass through the outlet nozzle in its heated 
condition, as rapidly as it is delivered cold by the inlet 
nozzle. The consequence is that an increase of 
pressure takes place in the apparatus between the two 
nozzles, and it is this pressure which indicates the 
amount of heat that the air has taken up from the hot 
blast pipe in which the spiral heater is fixed. Then, 
again, as this pressure is directly transmitted to the 
indicating liquid in the cistern and the vertical tube 
immersed in it, a rise takes place in the column which 
is in exact proportion to the expansion of the current 
of blast passing through the spiral heater. 

The method of graduating the indicator scales of the 
Frew pyrometer is worthy of special notice. When 
the apparatus is fitted up, and before it is permanently 
fixed in position, the spiral heater is placed in cold 
water of known temperature, and the point noted at 


| which the coloured liquid stands in the indicator tube. 


. The water is then boiled, and the rise of the liquid in 


connection is made with the pipe last spoken of, by | the tube is again noted. Suppose that, in the first 


means of a small pipe such as is indicated at J, into | 
which is fixed a en 


instance, the cold water temperature to be 62 deg. 


tinum or other metallic nozzle of | Fahr., and that, from this point up to 212 deg. Fahr., 


small bore, as shown at K. To this same pipe there | the liquid to have risen 2} in. in the tube; this is 
is attached a solid-drawn copper spiral heater or | equal to 14 in. per 100 deg. Fahr., and from these data 
worm L, which is fixed into the place or the ma- | a scale is constructed, the correctness of which is easily 
| verified by transferring the spiral heater into an air 
| bath or oil of high boiling point, and then comparing 
| the readings of the pyrometer scale with those of a 


terial the temperature of which it is desired to indi- 
cate. Into the outlet of this worm another similar, 
but larger nozzle M is fixed. At N is shown a small 





mercurial thermometer placed alongside of the spiral 
heater. By this means it can be clearly demonstrated 
that, up to the highest point to which it is safe to use 
a mercurial thermometer, the readings of the pyro- 
meter scale and that of the thermometer are identical. 

While this pyrometer is particularly valuable for 
indicating the temperature of hot blast stoves of every 
description, there are doubtless many uses that will 
suggest themselves to persons engaged in various in- 
dustrial arts and manufactures. The apparatus is neat 
and substantial in its parts, while it occupies very 
little space, is not at all liable to derangement, and is 
entirely automatic in its action. A number of the in 
struments have been in continuous use at the Langloan 
Iron Works, with the most satisfactory results, for 
about eight months. The temperatures they are 
graduated for vary according to the furnaces with 
which they are connected, and the kind of work to 
which these are applied. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 26, 1885. 

THE steady advance in iron and steel is surprising 
even the manufacturing interests. In Western Penn- 
sylvania, Bessemer iron, which sixty days ago was 
worth 17 dols., is now bringing 21 dols. Mill irons 
have advanced 50 cents to 1 dol, Bessemer ores have 
advanced, and are extremely scarce ; in fact, the sup- 

lies are not equal to the present demand, but pro- 

bly equal to actual requirements, Finished iron has 
advanced 2 dols. per ton, and steel rails hold their own 
firmly at 34 dols. to 35 dols. German girders have 
been offered here at 2? cents, or } cent below American 
prices, but, owing to the unsatisfactory quality, as 
well as to the fact that there is no resource for in- 
ferior material, builders here are not inclined to take 
advantage of the slight concessions. Old rails have 
also advanced and could sell at 21 dols. Stocks are 
entirely exhausted. Mill irons are selling at 16 dols. 
to 17 dols. Nearly all furnaces producing good iron 
are sold up from two to four months. A further 
advance in mill iron is probable during January. 
English Bessemer is quoted at 20.50 dols. ; 20 per cent. 
spiegeleisen at 27 dols., and buyers have arranged for 
deliveries during the winter and spring. The improve- 
ment in the American iron trade can be traced to the 
action of the steel railmakers last August, in decreeing 
that only 750,000 tons of rails should be made in 1886. 
This stimulated quite a demand, and nearly all of that 
supply has peat been purchased. This stimulated 
a Sisead for American Bessemer, and furnaces turned 
to its production. This reduced the production of 
forge iron for mill uses. The result was an advance in 
forge iron, with an improvement in price. This im- 

rovement ranges from 50 cents to 1.50 dols. per ton, 
ane 100,000 tons have been ordered within a month 
for future delivery. Not for three years have the steel 
rail mills had as much business entered on their books. 
The makers of structural iron are also looking for a 
heavy run of orders during January and February. 
The estimate of the pichelle business for those two 
months is put at not less than 60,000 tons, although 
this is largely guesswork, though based on fair pro- 
babilities. A large amount of railway building will 
also be pushed through early in the spring. All of our 
steel rail mills are forwarding supplies of rails for im- 
immediate track-laying. The nail mills have over- 
taken demand, and prices are declining. Last week 
8000 kegs were offered at 2.20 dols., but the offer was 
withdrawn, and prices are now 2.50 dols. 725 
machines are running in the west. The strike will 
likely draw to a close within sixty days. Iron tools 
will advance by a combination agreement 10 per cent. 
after January 1. Machinery for new nail works will 
be shipped during January. The ploughers met this 
week and resolved to advance prices, and agreed to 
restrict production to actual orders. The wiremakers 
are pursuing the same policy. The manufacturing 
interests generally are much encouraged over the 
favourable turn trade has taken. 


MECHANICAL POWER ON FARMS. 


On the Use of Mechanical Power for Driving Small Machines 
on Farms.” 


By A. H. Mrysry-THompson. 


ALTHOUGH machinery and steam power have been 
largely applied in this country to what may be termed 
the outdoor operations of farming, such as ploughing, 
reaping, thrashing, and the like; such indoor operations 
as chaff and turnip cutting, cheese and butter making, 
cutting wood, grinding corn and cake, and pumping 
water, are still carried on by costly and tedious hand 
labour. In America and ye of our colonies, where 
labour is expensive and difficult to obtain, mechani 
power has long ago been adopted, and the author proposes 
tirst to refer to some of these applications, and then to 
ask the members to consider whether the principles in- 
volved cannot, in a modified form, be introduced into this 
ary! 4 

In the west of America, where farming is carried on 


* Paper read before the Borobridge Agricultural Society, 
January 2, 1886, 
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upon a gigantic scale, the fattening of the huge herds 
which roam over the plains has hitherto presented such 
difficulties as to make it well-nigh impossible. According 
to an account recently published, the system which is now 
being adopted, is to erect enormous stables, capable of 
holding two or three thousand head of cattle at a time. 
Elevators are provided to facilitate the handling of the 
grain, which is ground and cooked by machinery, and dis- 
tributed by means of pipes and pumps to troughs im- 
mediately in front of the cattle. All the hay used is cut 
in adjoining buildings, and ee 2 in upon lines of rail- 
way laid in the feeding-alleys. ater is pumped in for 
drinking, and is also used for carrying away the droppings. 
About twenty men are employed for some 3000 head of 
cattle, and as each set of bullocks occupies the stable for 
about four months, these twenty men would attend to the 
fattening of 9000 head of cattle per annum. 

The system a at the pork and beef-packin 
establishments in Chicago is well known; mechanica. 
appliances being largely employed in converting a live pig 
into pork, At Messrs. Armour’s establishment in Chicago, 
visited in 1881 by the author, 12,000 pigs and 1000 head 
of cattle are in busy times killed daily—the number of 
men employed being 4000, in killing, curing, packing, and 
canning. 

It is not a little surprising that American and Canadian 
dairy produce should be so largely sold in this country, 
considering the high rate of wages paid, and the great 
distances the produce frequently has to travel before it 
reaches the seaboard on that side of the ocean, in addition 
to the freight to this country and cost of distribution. 
The author thinks it is mainly attributable to their system 
of establishing milk and butter factories, as it enables the 
farmer to find a ready sale for his milk, without having 
to waste his time by making a small quantity of cheese 
and butter, and then spending a day in going to market to 
sell to a middleman, The factory owner, on the other 
hand, can afford to have his separators, churns, &c., 
driven by power, and with the help of trained super- 
intendence, make use of the most improved scientific 
appliances for the production of cheese and butter. Deal- 
ing as he does wholesale, the expense of the middleman 
is entirely avoided, and he is in a far better position to 
avoid waste by utilising the bye-products, such as whey, 


buttermilk, &c. 
The imports of cheese and butter from Canada to this 
country have steadily increased from 50,277,653 lb., 


value 1,325,887/., in 1876, to 84,309,533 lb., value 
1,899,6771., in 1884; and the following short account (from 
the Journal of the Royal Agricultural Society) of the 
system pursued in Ontario, the premier province of 
Canada, will probably be of interest : 

‘*That branch of dairying which is concerned with 
cheese making, is an undoubted success in Ontario, a 
success attributable to the development of the factory 
system. Each factory is usually conducted on the co- 
operative principle ; the milk is collected by a wagen 
sent round from the factory, tested by a lactometer to 
ascertain if it is of standard quality, and each farmer 
credited with the quantity supplied. The returns, less 
expenses, are divided among the contributors or ‘ patrons.’ 
The interests of ,the ony industry are carefully fostered 
by two incorporated Dairymen’s Associations in the 
eastern and western sections of the province respectively, 
and regular cheese markets are established at various 
centres, In 1882, the returns made to the Government 
from 266 factories gave 85,226 as the number of cows 
whose milk was supplied ; and the average return to each 
patron, of whom there were 13,349, was 33/., while the 
average value of cheese per cow was'5l.” 

To come nearer home, the author would draw attention 
to Canon Bagot’s report on the central milk factory in 
Hanover, Germany, which was started by twenty-four 
farmers who united to set up a milk factory, and having 
spent 5900/. in fitting it up with steam engine and every 
modern appliance, are retailing cheese, butter, milk, and 
cream in the town. From the time the milk enters till 
it leaves the factory in one of the above forms, no hand 
ever touches it. The whole process of conveyance through 
the factory being effected by means of compressed air. 
On the day he visited the factory, September 15 last, 
2000 gals. per day were being received, 550 gals, of which 
were distributed as whole milk and 1450 separated and then 
worked up. The whole working expenses, including cost 
of distribution, interest on capital, depreciation on plant 
at 10 per cent., &c., amounted to 14d. per gallon of milk 
received. He further goes on to show that it would pay 
the ere | to retail the cream at 1s, 6d. per quart, whole 
milk at 3d. per quart, and se ted milk at 1d. per quart. 
The eeonomy of this system is obvious and offers a strik- 
ing contrast to the methods hitherto adopted in this 
country, where the middleman preys equally on the con- 
sumer and producer. It was ylsesty stated by Sir 
James Caird, out of 100/. worth of milk sold in London, 
the producer only receives 40/., the distributors getting 
the remaining 60/. 

That the demand for milk and butter is a growing one 
may be inferred from the fact that the imports of butter 
and butterine have increased from 1,334,783 cwt. in 1877, 
to 2,334,473 cwt. in 1883, or 74 per cent.; and of cheese 
from 1,789,168 cwt. in 1879, to 1,926,070 in 1884, or 7.6 
per cent., and that more attention is being paid to dairy 
produce is evident from the fact that during the last twelve 
years, corn crops in this country have diminished 13 per 
cent,, while grass has inc 19? per cent., and that 
while the number of cows and heifers in milk or in calf 
has increased 17 per cent., sheep have diminished 10} per 
cent, 

Not being a practical farmer, the author hesitates to 
express any opinion as to the system of dairying hitherto 
adopted and the quality of the product, but it certainly 
seems remarkable that, with a climate eminently suitable 
for the growth of ae for feeding cattle—many breeds 
of which are celebrated throughout the world for their 








excellence—we should import enormous quantities of 
dairy produce from both Europe and America, while at 
the same time our farmers state that their business is 
unprofitable. aS 

A short time ago it was stated in one of our leading 
agricultural newspapers, that owing to the inferior 
quality of Irish butter, it realised a considerably lower 

rice than foreign butter in Ireland, and when the care- 
ful training for dairying which is undergone both in 
America and Denmark is compared with the haphazard 
system too often employed at home, it is hardly sur- 
prising that the quality of their dairy products is superior 
toours. That Englishmen hitherto have not taken much 
interest in dairying is shown by the fact that at Preston, 
in 1885, two competitors only appeared to compete for the 
certificates of proficiency awarded by the yal Agri- 
cultural Society for cheese making, both i . 
the system adopted by them being on the improved 
American principle. f 

As an example of the care bestowed by the Americans 
on every detail of dairying, the author would direct the 
attention of members to the catalogue of Messrs. C. P. 
Willard and Co., of Chicago—a copy of which is on the 
table. The many thermometers, lactometers, testers, 
&c., contained in its sixty-four pages, bear evidence to 
the care bestowed ; while the separators, churns, butter 
workers, &c., to be driven by power, show the economy 
of labour aimed at in all the stages of manufacture. 

In the dairy districts of Cheshire and Somersetshire, no 
doubt the factories which are being started have — 
prospect of success, but whether such a system will 
succeed in Yorkshire, the author’s limited experience in 
farming prevents him from expressing an opinion. At 
the same time he would point out that one great element 
of success in the factory system, has been the employment 
of mechanical power, which has hitherto been furnished 
by the steam engine, and as this has up to the present 
time been practically the only source of power available, 
few farmers have cared to undergo the heavy outlay of 
capital, in addition to the costly item of the mechanic’s 
wages to attend to it, besides the serious risk of explosion 
to which small boilers are especially liable. To obviate 
these disadvantages, the author’s partner, Mr. Henry 
Davey, determined to design an engine, which should be 
cheap in first cost, economical in consumption of fuel, 
simple in mechanism, and, most important of all, non- 
explosive, so that it could be worked in perfect safety by 
the most ignorani; or careless labourer. That he has suc- 
ceeded can best be shown by the very large sale this 
engine has met with with both in this country and 
America, and by the fact that the Royal Agricultural 


Society awarded it the only medal given for engines this |” 


year, after careful trial. . ' 

The practical question for farmers, however, is : ‘* Will 
the use of mechanical power pay?” and in order to make 
a comparison the author has given below the cost of 
mechanical versus hand power : 

A Davey motor of one horse-power would consume 6 lb. 
of gas coke per hour. Taking cost of coke at 7s. 9d. per 
ton, the value of the coke burnt would amount to one 
farthing per hour. Todo the work represented by one 
horse-power, or 33,000 foot-pounds per minute, would 
require the united labour of ten men, and taking their 
labour at 2s. 4d. per day of eight hours’ actual work, 
the cost would be 35d. per hour, or exactly 140 times 
more than the cost of the same work when done by the 
motor. 

Taking the cost of a one horse-power motor, delivered 
and fixed, at 60/., then the interest on capital at 5 per 
cent., and depreciation at 10 per cent., would amount to 
91. per annum, or say 7d. per day, which with 3d. for 
fuel, and say 2d. for repairs and contingencies, would 
be ls. perday. There would therefore be available a 
power equal to the united force of ten men for less cost 
than half the wages of one man. 

There is a furthor advantage in the use of mechanical 
power, viz., that it can be run night and day continuously 
if required, and in such cases as hay-drying this is of, 
vital importance. Dr. Clifford Allbutt, of Leeds, has 
kindly given his experiences in this matter, and a short 
description will probably be of interest. A few summers 
ago, during a spell of ramy weather, he bought a fan for 
8i., and at once set to work to cut his grass on Friday and 
Saturday in pouring rain. On Sunday it rained a little 
and the grass lay in the swathe. It was turned and 
shaken on Monday, and all led by Tuesday night “‘ green 
wet.” Soon after stacking, the temperature reached about 
180 deg. ; but by hard work at the fan it could be brought 
down to 100 deg., though it often rose to140 deg. Eight 
men worked at it off and on, two at a time, night and 
day. The hardest work was the first four or five days. 
The result was as good a stack of hay as he ever had in 
his life, but he found the labour of keeping the men at 
work at the fan so excessive that he has not tried it since. 
By adopting mechanical power, with an old manz past 
active work to stoke occasionally, the work could have 
been done without trouble or inconvenience for a few 
shillings instead of many pounds. 

Another application of power that may be alluded to is 
the preparation of food for horses and cattle. The experi- 
ments made by the London Omnibus Company, which 
owns 6000 horses, proved that by feeding them with 
bruised oats and cut hay and straw, a saving of 18.7 per 
cent. was obtained in quantity, and 62/. 10s. per day in 
money value. The experiment was made by feeding one- 
half the number in the manner above stated, the other 
half being fed in the usual manner, i.e., with unbruised 
oats and uncut hay and straw. In the case of cattle, the 
cake could also be ground, or the corn reduced to meal if 
required, while a supply of steam or hot water would be 
always available from the motor without extra expense. 

At the end of this paper a list is given of machines 
which can conveniently be driven by mechanical power, 
and the amount of power necessary to drive them. The 





system usually adopted isto run a line of shafting through 
the sheds, and drive the various machines by means of 
belts and fast and lvose pulleys. 

There is an old Lancashire saying, that manufacturers 
only learn their business in bad times, alluding probably 
to the fact that a want of profits causes a close scrutiny 
into expenses. No doubt many a farmer af late years has 

azed with dismay at his labour bill, without knowing 

ow to remedy it. The comparatively low price of labour 
in this country has enabled us to continue in the old 
grooves hitherto, but apparently the limit has been 
reached ; and as in locomotion the stage-coach has given 
way to the locomotive, and in weaving the power loom 
has superseded the hand one, so in farming it is probable 
that the machines which now are tediously and expen- 
sively worked by hand power, will in future be driven 
quicker, cheaper, and steadier by mechanica! power. 


Machines which can be Driven by Mechanical Power, and 
Horse-Powvr Necessary. 





| 
| H.P. Re- 


Machine. Work Done. quired. 
1. Chaff-cutter ../ 1} tons of chaff cut per hour... | ‘ 
2. ~ --| 34 owt. 9 » es 
3. Ensilage cutter) Cutting and elevating 1 ton of; 

and elevator grass oe ie ee <-| "ie 
4. Fan for hay dry- 

ing ss .-| Hay drying .. Ve ae --| Jorl 
5. Corn crusher ..| Bruising corn re = a | 
6. Grist mill : to = bushels per hour .. : 

” ” ” ° ee 

7. Cake or bone mill posrueenf _— pend anes acl 

; Delaval, 800 1b. of milk per hour’ 
8. = went eam { Burmeister and Wain, 2500 Ib. of 

Pa \| milkperhour.. ea oa 6 
100 Ib, of butter at a churning .. 2 
9, Churn 
1000 ” ” ” .- 6 

10, Cheese - making 

appliances -| Grinding curds és oe 2 
11. Butter worker.. be ne y 
12. Dynamo for elec-| 40 incandescent 16 candle-power 

tric lighting ..|_ electriclighis .. & os 5 
13. Washing, wring-| Washing, wringing, and mang- 

ing, and mang-| ling clothes as oe --| Jord 

ling machine .. 
14. Drying machine} Drying clothes —.. 26 Aim ers | 
15. Pumping -| Raising 800 gallons per hour, 

50 ft. high.. ef “ s 4 

16. Reciprocating 

steam saw  ..| Cutting firewood, &c. .. .. 4 
17. Root washer, pul- 

per, orslicer .. 6 Ae } 
18. Kneader.. -| Mix one sack of flour in 8 min. .. 











In the above list one horse-power is taken as 33,000 foot-pounds 
per minute ; a man can exert about 3300 foot-pounds per minute, 
or one-tenth horse-power. The horse-powers required are either 
taken from actual practice, or from information furnished by the 
makers of the various machines ; but the author in no case guaran- 
tees their accuracy. They are as nearly as can be ascertained the 
powers actually required to drive the machines, but it would be 
desirable to provide surplus power in all cases for practical work. 





Tue Lire oF CrAnK AXxiEs.—At the last monthly 
meeting of the Leicester Branch of the Amalgamated 
Society of Railway Servants, attention was directed to a 
report of General Hutchinson, the Board of Trade in- 
spector, recommending that locomotive crank axles should 
not be used beyond a certain mileage, and it was resolved 
that the branch cordially agreed with this report, and 
considered that 200,000 miles should be the limit for iron, 
and 180,000 miles for steel crank axles. 


MeEtTROpPOLITAN SEwaGE. -—-Colonel A. S. Jones and 
Mr. J. Bailey Denton, members of the Institute of 
Civil Engineers, have addressed a circular letter to the 
individual members of the Metropolitan Board of Works 
with reference to their scheme for treating the sewage 
of the metropolis. They take this course, they ex- 
plain, in consequence of the refusal, on the part of 
the Metropolitan Board of Works, of the offer they had 
made to transfer to the Board the Pie of Canvey 
Island, of which they had obtained the option, as a 
necessary preliminary and basis for the proposal they 
made through the Secretary of State, to relieve the Board, 
for a fixed subsidy, of the responsibility of treating the 
sewage of the metropolis. They submit it as certain that, 
at best, the predetermined treatment of the sewage at the 
present outfalls by chemical precipitation, and the 
removal of the sludge to the sea, can only be partial and 
temporary, and that if the expenditure involved in that 
treatment — the Metropolitan Board have deter- 
mined to adopt without a knowledge of their scheme) 
were compared with the outlay directly and indirectly 
attending the treatment of the sewage as a per- 
manent measure on Canvey Island, the result would 
be that the former would found to cost the rate- 
payers at least double the outlay which need be incurred 
oy the adoption of the latter. Referring to the proposal 
to offer a premium of 500/. for the best design for the 
construction of a vessel capable of taking out to sea from 
Barking and Crossness 1000 tons of “settled” sludge 
(about one sixth of the Ley! which must be deposited 
in a wet condition daily), Mr. Bailey Denton and Colonel 
Jones express the hope that, although their efforts have 
been in the very opposite direction—i.e., to remove en- 
tirely from the river, without manipulation of any kind 
the whole of the sewage (solid and liquid), now discharged 
into it from Barking and Crossness, and cullaterally 
from the valley of the Lea, so that the Thames may be 
free from its present pollution—the members of the Board 
will still consider it right to ascertain precisely, by the 
independent examination of a competent authority, the 
modus operandi by which they propose to effect this 
object, or at any rate to defer expenditure at the outfalls 
until the truth of their allegations has been proved or 
disproved, 
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‘sENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compitzep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Speci ion Drawings is stated 
in each case after the price ; qekere none an6 Suontioned, the 
Specification is not iWustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of ponmeations may be obtained at 38, Cursitor-street, 
Chancery- ane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Ruapgr LAK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 

Patent on any of the grow mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES, 


15,648. W. Mather, Manchester; J. Hopkinson, 
London, and C, Hopkinson, Manchester. ynamo- 
Electric Machines. [6d. 8 Figs.) November 27, 1884.—The 
intensity of the magnetic field of the ‘‘ Gramme ” or “‘ Pacinotti” 
machine is greatly augmented by increasing the section of iron in 
the magnets and pole-pieces. The arms c? on the boss ¢ carry the 
core d which consists of wire continuous in the direction of 
the lines of force, but divided into sections in the direction of the 
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armature by insulating material. The wrought-iron magnet limbs 


Jf are let into the pole-pieces e e to secure, that at no part of the 
cast iron shall the sectional area be less than at least half as much 
again as the sectional area of the wrought-iron cores. The surfaces 
of the core and yoke through which the lines of magnetic force 
pass are brought into contact by screws, leaving the shaft a loose 
fit in other parts. (Sealed Novewber 27, 1885). 
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15,768. T. J.Handford, London, (F. J. Sprague, New 
York, U.S.A.) Electro-Dynamic Motors. [8d. 9 Figs.) 


November 29, 1884.—In an electric motor, with armature and field 
circuits independent, the strength of the field determines the 
speed at which the motor must run to get a required efficiency. 
With a given initial potential at the armature terminals, the speed 
may be maintained constant, no matter how the load varies, by 
changing the strength of the field. © The field is weakened by de- 
creasing the magnetising effect of the field magnet coils to produce 
an increase of the power of the motor, and the field is strengthened 
by increasing the magnetising effect of its coils to decrease the 
power. The figure illustrates the commutator and connections 
employed for regulating the field. CC'are the main conductors 
and cc! e" are field coils. The commutator is-composed of a circle 
of metal blocks d! dl, &c , two of which are extended into the arcs 
































e. The pivotted commutator arm B is provided with extensions 
B The field current from C passes to h, where it divides, part 
pe to contact d"!, extension f, are e, and coils e1 to the point 
hi The rest passes through the coil ¢ to contacts d""', arc e, exten- 
sion f', and contacts d! to h', Coils e and ¢ are thus placed in 
multiple are to each other. By moving the commutator arm, more 
or less of the sections of field coils in which the magnet is wound 
are multiple-arced upon each other, the magnetising effect of such 
coils is varied, and the strength of the magnet is increased or 
diminished. A centrifugal governor may be employed for automa- 
tically moving the arm B to maintain a constant speed. The modes 
of regulation can be modified to change the power or speed of the 
motor with a constant current, or to maintain speed or power con- 
stant in varying potential circuit. (Sealed November 27, 1885). 


16,567. G. Hookham Darating hams. Brushes for 
Dynamo-Electric Machines. (6d. 7 Figs.) December 17, 
1884.—Between a tangential brush and the commutator of a 
dynamo-electric machine is interposed a strip of sheet copper 
Which is capable of being moved forward independently of the 
brush. (Sealed December 11, 1885). 


16,916. J. D, F. Andrews, Glasgow. Multi 
Electric Machines, (6d. 3 Figs.) December 24, 1884.—In 
multipolar electric machines wherein a coiled ring revolves through 
two, three, or more polar fields, the coils of the ring are connected 
to each other and to the commutator in such a manner that all 
coils that are approximately in the same phase at the same time 
are made to act together. (Accepted November 6, 1885). 

Proce + Bondterd, Lenten. (R.A. Mather, Windsor, 

> UWA, eventing Sparking Dynamo- 
Electric Machines. (6d. 1 Fig.) July 15, 1885.—To prevent 
the occurrence of the phenomenon known as sparking, a number 
of neutralising magnets are rn capone which aie an inductive 
effect upon the armature core the reverse of that of the armature 
current. (Sealed October 23, 1885). 


8568. T. J. Handford, London. 
Windsor, Connecticut, U.S.A.) Supportin 
of Dynamo-Elec 


(R. H. Mather, 
g the Armatures 
(4d, 3 Figs.) July 16, 


tric Machines, 





1885.—The object is to provide a firm and rigid support for the 
armature shaft so as to obviate the necessity of levelling the 
machine, and at the same time to render the armature and brushes 
more accessible. Two metallic rods are firmly secured to the 
field magnet, and are rigidly connected with each other by means 
of yokes which furnish the bearings. (Sealed October 23, 1885). 


ELECTRIC LAMPS. 

15,025. A Swan, Gateshead, Durham. Contact 
Makers for the Holders of Incandescent Electric 
Lamps, [6d. 2 Figs.) November 14, 1884.—Spring attach- 
ments are provided for giving a spring bearing upon the wires or 
contact pieces. (Sealed December 11, 1885). 


15,030. F. Thornton and O. Romanze, London. 
Electric Arc Lamps. (6d. 4 Figs.) November 14, 1884.— 
A serew rack is formed upon the stem of the upper carbon holder, 
and a worm, which is suspended from a solenoid core, gears with 
this rack for controlling the descent of the upper carbon. The 
carbon holder is drawn down by its weight, but its descent is con- 
trolled by the solenoid when a sufficient current passes. Part of 
the weight of the upper carbon holder is balanced by springs. A 
spring catch is employed to prevent the solenoid core from being 
drawn upwards when the current is switched off. (Sealed Decem- 
ber 11, 1885). 

15,566. G.E. Vaughan, London. (The Austrian Small 
Arms Manufacturing Company, Steyr, Austria.) Regulating 
Apparatus for Electric Arc Lamps. (Sd. 1 Fig.) 
November 26, 1884.—The necessary movement is imparted to the 
carbons by a shunt mechanism which is put in action by a solenoid. 
The lamp is provided with an automatic shunt arrangement by 
means of which a second path is supplied for the principal current 
in case it is interrupted from any cause, and this arrangement 
also serves for lighting the lamp when the carbons do not touch. 
An automatic safety apparatus is also provided for preventing an 
abnormal length of are. (Sealed December 11, 1885). 


17,019. E. C. Walker, Darlington, Durham. Sup- 
porting Incandescent Electric Lam [4d.]_ De- 
cember 30, 1884.—The loops or terminals of the internal filament 
of incandescent electric lamps are nipped for the purpose of 
making the connection. (Accepted November 3, 1885). 


9064. H. J. Haddan, Lond (4. H berg and R. 0. 
Lorenz, Vienna.) ‘Electric Arc Lamps. [6d. 3 Figs.) 
July 28, 1885.—The object is to obtain a continuous feed of the 
carbons in the ratio of their consumption. The weight of a rack 
which serves as a carbon holder, and meshes with a gear wheel, is 
used for turning a disc of iron, and the speed of rotation of this 
disc is influenced by the action of electro-magnets at a distance. 
(Sealed December 8, 1885). 


10,373. W. R. Lake, London. (H. P. Brown, Chicago, 
U.S.A.) Electric Lighting Apparatus. (8d. 7 Figs.) 
September 1, 1885.—Under the present system of arranging incan- 
descent lamps in separate groups which are in ‘‘ series,” whenever 
any one of the lampsin each group is not in use, its resistance is 
ordinarily replaced by suitable devices, as otherwise the remaining 
lamps would receive too strong a current, and would be speedily 
destroyed. This system is consequently not well adapted for 
lighting economically from a single main circuit a number of 
dwelling-houses, where all the lamps are not generally in use at 
once. To overcome this difficulty, the lamps are arranged in auto- 
matically adjustable groups by means of an electromotive circuit 
making and breaking device. The resistance of the remaining 
lamps is compensated for by means of a shunt circuit having an 
automatically variable resistance. (Sealed December 8, 1885). 


10,496. W. R. Lake, London. (P. Wrady, St. Petersburg.) 
Air Pump for Use in the Manufacture of Electric 
Lamps. (6d. 3 Figs.) September 4, 1885.—The pump is con- 
structed to enable a very great degree of rarefaction of air to be 
obtained in the glass bulbs of incandescence lamps. (Accepted 
October 27, 1885). 


TELEGRAPHY AND TELEPHONY. 


15,547. T. Ballard, Bristol. Telephone Switches. 
(6d. 4 Figs.] November 26, 1884.—This invention renders the 
automatic action of switches used in teleph circuits indep 
dent of the weight of the receiver, The receiver is hung on a rigid 
bracket, but to place it there a lever in connection with the switch 
has to be raised. Upon removing the receiver the lever is brought 








1esistances, so that the spark will pass with equal ease when it is 
used for the purpose of reconstitution as when it is lost in ‘ useless 
discharge.” The arrangement might be duplicated by placing an 
electrode at d} and a second coil at h', so. as to have two different 
useful discharges according to the direction of the line current 
traveraing the coils hh}. In a modified ee the electric 
discharge, instead of being free and actuated directly by the line 
current, follows the movement of a galvanometer needle which is 
influenced by coils traversed by the line currents. (Sealed De 
cember 8, 1885). 


17,011. J. B. Pash, Chelmsford, Essex. (T. 2. James 
Royal Park, Melbourne.) Ventilating and Drainin 
Conduits for Underground Wires for Electric 
Purposes, (8d. 11 Figs.) December 29, 1884.—Glazed earthen- 
ware conduits are made in sections, spigot and socket jointed to- 
gether, with longitudinal flanged top openings, and are provided 
with removable earthenware covers, (Accepted November 6, 1885 


17,078. P.M. Jastice, London. (H. L. James, Junction 
City, Kansas, U.S.A.) Insulators for Electrical Con- 
ductors. [6d. 7 Figs.) December 31, 1884.—The supporting 
insulator for telegraph line wire has upon its surface a transverse 
groove adapted to receive the conductor, and a wedge-shaped 
groove for receiving a wedge-shaped retaining plate. (Accepted 
November 3, 1885). 

154, A. Muirhead, London. Duplex System of Elec- 
tric pers ap ay 5 (Sd. 4 Figs.) January 5, 1885.—This in- 
vention relates duplex telegraphs, and the object is to effect 
better results from the duplex working of long submarine cables 
on the “‘ double-block ” system for which Letters Patent were 
gran to J. Muirhead and applicant under No. 2538 of 1877 
According to this invention, two sets of condensers C and C, are 
placed between the key K and the cable, and between the key and 
the artificial cable A L. Cy is the receiving condenser. It has 
been found on very long cables such as those recently laid between 
Nova Scotia and Ireland, that it is extremely difficult to effect a 
sufficiently near balance by merely having the condensers C and 
Cy, adjusted for capacity. The subject of the present invention is 
a device which is resorted to since it is found impossible to 
construct sets of large condensers even out of the same 
materials, so that their rates of absorption of charge shall 
be the same throughout. A rheostat Rh of low resistances is 
interposed between the signalling key K and the condensers 
C, and C,. To one of the condensers, say C,, a supplemen- 
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Arhficial Cable 





tary subdivided condenser C3 is attached, and a set of coils H R 
of high resistance are inserted between one terminal of Cy and 
one terminal of C,, and the other terminal of C3 is connected by a 
simple wire with the corresponding terminal of C,. In effecting 
the balance, the artificial cable is first of all made electrically 
equal to the cable C. The condensers C; and C, are then inserted 
and their capacities adjusted by means of the condenser Cy. After 
obtaining in this way the nearest balance, a slight alteration is 
made in the capacity of C3 (about .1 microfarad), and by trials the 
amount of resistance required in the coils H R is ascertained. This 
produces a flow of charge in the circuit of C, and C3, together 
equal to that flowing into the condenser C,* W is a bobbin pro- 
vided with an iron core for the purpose of increasing the electro- 
magnetic capacity of the circuit when required to do so. In cer- 
tain cases independent resistance circuits may be applied to both 
condensers C; UC, of the differential arrangement, and this is now 
actually done on the long Mackay-Bennett cables between Nova 
Scotia and Ireland. (Accepted November 10, 1885). 


276. A. P. Price, London. ‘Telaphente Apparatus. 
(4d. 5 Figs.) January 8, 1885.—As_a substitute for diaphragms 
for telephonic apparatus, a hermeti¢ally closed chamber is used in 
which a vacuum has been produced, and the undulations of the 

t e due to sound are made to impinge upon the surface o 





back by a spring, thus actuating the switch. (Accepted N. 
3, 1885). 


16,082. W. Lloyd Wise, London. (4. Dejongh, Brussels.) 
Microphonic Transmitters. {[6d. 3 Figs.) December 6, 
1884.—This invention relates to a telephonic transmitter in which 
electric contact is made by two carbon pieces which are fixed on 
the vibrating plate, and are connected by a third piece carried 
partly by the contact pieces so that the microphonic contacts are 
the result of a portion only of the weight of the third carbon. 
(Sealed December 4, 1885). 


16,435. A.M. Clark, London, (UL. Maiche, Paris). Re- 
lay ———— for Long-Distance Telegraph Lines, 
and Particular Submarine and Subterranean 
Cables. (6d. 3 Figs.) December 13, 1884.—The object is to 
enable recording or printing instruments, such as those of Morse 
and Hughes, to be actuated by very weak line currents. The 
figure shows the general arrangement of the apparatus when a 
brush discharge is used. «@ is a chamber containing a rarefied 
atmosphere, and in the sides of this chamber are mounted three 
conductors b, c, d; e is an induction coil of which the primary 
wire is in connection with the poles of a local battery f at the re- 
ceiving station, and the y wire g isc ted to the points 
bande. This coil permits of the emission between the conductors 
bc of a brush discharge x whenever required. When the apparatus 
is at rest the circuit of coil e is broken, but when a message is 











announced, the above connections are to be established; A is an 
electro-magnetic apparatus traversed by the line current. When 
a current passes through the wire i the discharge z deviates from 
its path and assumes the position z! wherein it plays between the 
electrodes cd, The discharge then traverses the fine wire of the 
‘*reconstitution” coil / before returning to the wire g and electrode 
¢. This discharge induces in the coarse wire m a current which 
will actuate the relay R. At every passage of a line current the 
relay will be closed and will actuate the receivers suitably arranged 
with their batteries in a local circuit. When no line current is 
passing the discharge x may continue to be emitted from b to e 








through the wire g only, ‘The coil z is intended to equalise the 


this apparatus. (Accepted October 27, 1885). 


652. T. J. Handford, London. (F£. H. Johnson, New 
York, U.S.A.) Telephone Tr: tters. (6d. 5 Figs.) 
January 16, 1885.—Instead of using diaphragms a piston is moved 
bodily back and forth by the sound waves, and has itself no 
capacity for independent vibration. A piston sound wave re- 
ceiver D carrying the armature E works upon the magnet C, The 
magnet shell is cover.d with a sleeve of hard rubber » upon 





which the piston slides. The space o forms an air cushion for 
limiting the movement at the platinum electrodes b c. The mouth- 
piece F is provided with openings a to relieve the pressure o 
“air rushes” upon the piston. The magnet coils and the electrodes 
are given a shunt relation to each other, the contact of the elec 
trodes short-circuiting the magnet coils. (Accepted October 27 


8813. P. B. Delany, New York, U.S.A. Telegraphic 
Apparatus. [6/. 3 Figs.) July 21, 1885.—A condenser is em- 
ployed in connection with a relay to avoid singing and chattering 
of the relay and sounder, due to interruptions of the circuit in 
applicant’s system of synchronous telegraphy for which a patent 
was granted to Sydney Pitt, No. 8787 of October 9, 1883. (Ac- 
cepted September 1, 1885). 


9795. F. H. Brown, Fort Worth, Texas, U.S.A, 
Telegraphy and Telephony. (6d. 3 Figs.) August 18, 
1885.—Telegraphic or telephonic messages are transmitted by 
means of induced currents produced by the use of permanent 
magnets and without the use of a battery current. The sending 
instrument, Fig. 1, comprises a permanent (J-shaped magnet on 
the poles of which are wrapped the helices of insulated wire B, 
A telegraphic key C is pivotted to one pole of the magnet, and js 

rovided with a button D. H is a dise made of thin sheet metal. 
‘ig. 2represents the receiving instrument. The N pole ofa YU 
shaped magnet lies in the centre of the inclosing case, while the 





S pole is at one side. A helix L of fine insulated wire is wound on 
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the N pole of the magnet. N isa fixed circular metallic band 
which carries a thin sheet metal disc O. The S pole of the magnet 
isin contact with the N pole, or outer edge of the magnetised 
disc. When the key C is depressed it comes in contact with the 
S pole of the magnet and thus closes the circuit, and the jar con- 
sequent upon this sets the disc H in vibration and produces a re- 








sonant tone. This vibration induces an electric current of great 
intensity, but of short duration, which is transmitted to the receiv- 
ing instrument, and the vibrations of the aan: disc are repro- 
duced by the dise in the receiving instrument. e signals of the 
sending dise are thus clearly conveyed to the ear of the receiving 
operator (Sealed December 4, 1885). 


10,600. C. A. Allison, London, (M. G. Farmer, New- 
port, U.S.A.) Telephone Repeaters. (6d. 3 Figs.) Sep- 
tember 8, 1885.—This instrument for reproducing in one circuit 
the signals transmitted over another is adapted for uses analogous 
to those of the ordinary telegraphic repeaters. One circuit is con- 
nected with a sensitive electro-magnet B, before the poles of which 
is pivotteda polarised armature C. Pivotted blades K K' are held 
in contact with a projection from the armature, and are connected 
with a second circuit. The impulses of the first circuit act upon 
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the magnet B, and produce vibration of the arm D. The strips 
k of each post G H being included in separate circuits that pass 
around the core of an induction coil, the magnetic conditions of 
the core are disturbed by the vibrations of the arm D, and currents 
are reproduced in the second line corresponding to those re- 
ceived by the magnet B from the first line, but stronger. E is a 
vermanent magnet for maintaining a certain degree of pressure 
Seoween the strips k and the plates K K', (Sealed December 15, 
1885). 


10,950. O. Imray, London, (W. Burnley, North-East 
Erie County, U.S.A.) Telephonic Apparatus. [ls. 34 
Figs.) September 15, 1885.—A condenser is introduced between 
the telephone transmitter and the line wires for the purpose of 
increasing the force of the current. This invention further relates 
to the construction of a multiple transmitter in which a series of 
diaphragms each controlling an independent set of electrodes are 
used, all the diaphragms — actuated by the same sound vibra- 
tions. Each set of electrodes has its own circuit and battery con- 
nections which may be the primary circuits of independent induc- 
tion coils whose secondary circuits are connected either in series 
or in multiple circuits to a main line, or all the sets of electrodes 
may control local circuit connections to a single primary coil of an 
induction coil whose secondary coil is connected to line. (Ac- 
cepted October 30, 1885). 


BATTERIES. 


16,875. A. Schanschieff, London. Galvanic Bat- 
teries. (6d. 7 Figs.) December 12, 1884.—The elements are 
in the form of discs, and are mounted in series upon an axis. This 
axis is continuously rotated whilst the battery is in work, thereby 
both depolarising and cooling the elements. (Accepted October 13, 
1885). 

1221. W.H. Alkester, R. Mitchell, and R. R. Kelly, 
London. Secondary Batteries. [4d.) January 28, 1885.— 
Each lead element covers one side of an asbestos sheet, and is 
folded about the edges of the asbestos sheet. These are arranged 
in acell, so that the asbestos sheets and the plates of lead alter- 
nate. The asbestos sheets insulate the lead plates and freely ex- 
pose the whole surface thereof to the action of the acid. A con- 
siderable amount of electric energy may be thus stored in a small 
space and in a comparatively light battery. (Sealed December 22, 
1885). 

1505. W. R. Lake, London, (H. L. Brevoost and I. L. 
Roberts, Brooklyn, New York, USA.) Electric Batteries: 
(6d. 6 Figs.) February 3, 1885.—Permanganate of potash and 
bi-chromate of potash are ey ager as depolarisers with a non-acid 
solution. (Accepted October 30, 1885). 


. D. A. Davis, London. Electrical Cells. [4d.) 
April 30, 1885.—Cellulose compounds, such as rkesine, are 
applied in the manufacture of cells for rendering them water and 
acid proof. (Sealed December 30, 1885). 


6555. 8S. J. Jones, London, Voltaic Batteries. 
(6d. 21 Figs.) May 29, 1&85.--The object is to produce a 
voltaic battery free from liability to locai [action and conse- 
quent disintegration and of inexpensive construction. Those 
parts of the battery which serve to support and make contact 
with the active material are made of india-rubber, and the con- 
ductor is embedded therein, and the conductor is put into con- 
nection with the active material at several points by the interven- 
tion of gold or platinum in such a way that the advantages of a 
support constructed entirely of these precious metals is obtained. 
Accepted November 3, 1885). 


10,181. S. Pitt, Sutton, Surrey. (S. Stepanof, St. 
Petersburg.) Galvanic Batteries, (4d. 3 Figs.) August 
27, 1885.—The zinc and copper elements are separated from each 
other only by the thickness of a twine, and are connected in ten- 
sion all in the same exciting liquid—a solution of sulphate of 
zine and sulphate of copper. Constancy in the action of the 
raid isinsured by mechanical agitation. (Sealed December 4, 
1885). 























THERMO-ELECTRIC PILE. 


15,692. J. Lea and G, C. Harvey, London. Thermo- 
Electric Piles. [¢d. 2 Figs.) November 28, 1884.—To pre- 





vent the metal B from combining with the gases of the atmo- 
Paap it is hermetically inclosed in the other metal A, forming 
the pair in such a manner that the metals touch each other at the 
part where the heat is applied, the e between them being 
filled with asbestos or other insulating material C. The outer case 





A is screwed for the reception of the cap D. The metallic rod E, 
which passes through the cap D, forms one terminal of the thermo- 
pile, the cap D forming the other. Antimony and zinc cast into 
delta metal gives good results. (Sealed November 27, 1885). 


AUTOMATIC ELECTRICAL SWITCH. 


16,656. W. B. Sayers and G. Hookham. Birming- 
ham. Automatic Electrical Switches. (8d. 4 Figs.) 
December 19, 1884.—This automatic switch is inserted between 
one pole of an electric generator and one pole of the battery in 
order to prevent the loss that would ensue, if from any cause the 
generator should cease to supply a current of a certain electromo- 
tive force to the accumulator. On the table a is fixed a vertical 
magnet b, the lower end of which has rectangular polar extensions 
to right and left. Aswinging horseshoe magnet c is hinged to the 
upper pole of the magnet 6. This swinging magnet is connected 
with a contact-maker d, andits coils are connected to the gene- 
rator as a shunt circuit. The inner or “feeler” coil of the magnet 
b completes the circuit: between the generator and battery, and is 
so connected, that when the electromotive force of the generator 























exceeds the electromotive force of the battery, the current through 
it will produce a polarity in the vertical magnet, such that the 
swinging magnet will take up the position in which contact is 
made bet the g tor and battery terminals through the 
main circuit coil; the ‘‘feeler’ is then short-circuited, and the 
current through the mean circuit coil m suffices to maintain the 
swinging coil in position. If, however, the electromotive force of 
the generator should fall below that of the battery, the current 
through the main coil will be reversed, and the reversed polarity 
of the vertical magnet will cause the swinging magnet to move 
over tothe other side, and so break the main circuits The 
‘‘feeler” coil then maintains the swinging magnet in this position 
until the electromotive force of the generator is restored, when it 
causes the main circuit to be re-established. (Sealed Deeember 22, 


1885). 
ELECTRICAL TRAMWAY. 


16,128. J. Hopkinson, London. Electrical Rail- 
Ways an ways. (8d. 10 Figs.) December 8, 1884.— 
This invention relates to the maintenance of electrical connection 
between a fixed generator and a motor upon the car. A trans- 
verse bar carried upon the car is in contact with the conductor, 
which consists of a wire like telegraph wire. When a clear head- 
way is required the wires may be discontinued for about the 
— of the vehicle without breaking the circuit. This system 
lends itself easily to making electrical connections round curves 
and at crossings and junctions. (Sealed December 11, 1885). 


MISCELLANEOUS, 


15,331. C. L. Clarke and H. J. Coates, Salford. 
Electro-Static-Inductive Generators. [6d. 10 Figs.) 
November 21, 1884.—This invention relates to an improved 
method of obtaining light yet effective contacts between the 
carriers and the collecting and distributing system in electric 
renerators with a mini expenditure of force. Instead of 
rushes or springs, centrifugal contact pieces attached to the 
revolving part of the machine are employed. (Sealed December 1, 
1885). 








15,612. G. C. Sillar, London. Safety Fuzes 
for Use in Electric Circuits. [6d. 7 Figs.) November 27, 
1884.—This invention relates to a simple fitting capable of being 
rapidly replenished with a new fuze, and of automatically adjust- 
ing itself to fuzes of various gauges, (Sealed December 11, 1885). 


15,898. H. F. Joel, London. Electro-Magnet and 
Solenoid Cores. [4d. 6 Figs.) December 3, 1884.—The object 
is to avoid the loss due to so-called Foucault currents. Instead of 
solid iron being employed for the iron cores of electro-magnets 
and solenoid coils, they are made by coiling a strip of sheet iron 
upon a mandrel of cone or spindle shape. For the pu of 
magnetic insulation the sheet iron may be galvanised: this 
means the cores, especially when intended for electric light are 





lamps, are rendered more sensitive in their action, and suitable 
for use with either continuous or alternating currents, the use of 
the softest iron being insured. (Accepted September 29, 1885). 


15,969. K. W. es, London. Automatically 
Contro Electri Circuits. [6d. & Figs.) Decem- 
ber 4, 1884.—This invention may be applied where it is desirable 
to substitute a spare safety-plug fuze for that melted, or to insert a 
resistance, or to open the circuit. The figure shows the applica- 
tion of the invention to a duplex cut-out. The lever A is held 
down by a notch in the armature B against the pressure of the 
spring C; when the current through the magnet M exceeds a 
certain amount the armature will be attrac at B!, and A will 























be released so as to take the ition Al, Fis the working fuze 
and F' the spare one. An artificial resistance may be substituted 
for F! or one space of a duplex cut-out may be bridged over by a 
conductor of such resistance to cause a sufficient portion of the 
current to pass through the shunt wire of the magnet which will 
then release the locking gear and open the circuit so as to form an ° 
automatic contact breaker. The amount of current passing through 
M can be varied by altering the resistance of the wire. (Sealed 
November 27, 1885). 


16,361. R. Rose, London. Obtaining Electric 

(6d. 3 Figs.] December 12, 1884.—A current of air 

actuates wind vanes which are arranged to drive adynamo-electric 

machine. The —— is illustrated as applied for lighting rail- 
way carriages. (Sealed December 8, 1885). 


16,655. W. B. Sayers and G. Hookham, Birming- 
ham, Couplings for Electric Leads and for Incan- 
aescent Lamps. [6d. 5 Figs.) December 19, 1884.—This in- 
vention relates to means whereby a flexible lead can be readily 
attached to and detached. from the source of supply. (Accepted 
October 30, 1885). 


16,767. J. H. Johnson, London. (L. H. Rogers, New 
York, U.S.A.) Storing and Transpo Electrical 
En . (8d. 24 Figs.] December 20, 1884.—Storaye batteries 
or electric accumulators are charged, and the charged cells are 
transported to the places where the power is to be utilised. This 
invention relates to building cells of storage batteries into vehicles 
of all kinds for land or water transportation. The lower part of 
the “ae may be made into a battery. (Sealed December 11, 
1885). 


1714. J. R. Pratt, London. Electrical Measuring 
Instruments. [6d. 4 Figs.) February 7, 1885.—This in- 
vention relates to that class of electrical instrument known as 
the Wheatstone bridge, and the object is to produce a more rapid 
means of measurement. When four electrical conductors are 
joined in circuit, and a galvanometer be joined to two opposite 
junctions, and a source of electromotive force be connected to the 
other two, representing the resistances of the conductors by A, B, 


C, and X, if > =z no current passes through the galvano- 


meter. In the Wheatstone bridge the ratio * is kept constant, 


and C is altered until no current passes through the galvanometer. 
By this arrangement much time is lost, and it is very difficult to 
follow a variable resistance. According to this invention the 


ratio « is made variable, and C is made to vary with : . Two 


platinum silver wires (one representing the ratio 4 » the other 


C), are coiled like a double-threaded screw ona revolving drum. 
To measure an unknown resistance the drum has only to be 
turned until a balance is obtained, when the result is calculated 
from the number of revolutions the drum has passed through. 
(Sealed December 15, 1885). 


6488. K. S. Dembinski, Brussels. Induction Coils. 
{4d. 4 Figs.) March 14, 1885.—The induction coil, preferably of 
boxwood, is formed of a core of similar substance as thin as 

ible. Upon this core the induction wire is wound in three 
series of helices not insulated except by the silk covering the 
wire. The helices of the induction wire are separated from those 
of the wire inducted only by a sheet of paper. (Sealed November 20, 

885). 

3850. G. A. Mason, London. Shunts for Diverting 
Electric Currents. (6d. 3 Figs.) March 25, 1885.—This in- 
vention relates to an arrangement for diverting the passage of a 
current, and is applicable for use with magneto call bells and 
where a shunt or circuit varier or automatic cut-out or short- 
circuiter is required. (Accepted October 27, 1885). 


5801. C. Brotherhood, Bristol. Electric Bells. (6d. 
6 Figs.] May 12, 1885.—An armature connected with an electro- 
magnet is applied to the operating button so as to be free to 
vibrate when the circuit is made for the purpose of indicating 
50, tune) the ringing of the ell is duly effected. (Sealed December 
30, 1885). 


8777. W. P. Thompson, Liverpool, (W. A. Jackson 
and J. C. Chambers, Detroit, —— S.A.) Neutr 
Inductive Disturbances in Telephone Circuits. [6¢. 
5 Figs.) July 21, 1885.—The disturbing currents are 2 tea by 
the reaction of electrical charges induced by the disturbing cur- 
rents in insulated conductors which are capable of being elec- 
trically charged by induction. (Accepted September 15, 1885). 


8860. B. Pell, London. An Insulator for Electrical 
Apparatus. [4d. 1 Fig.) July 22, 1885.—Testing instruments 
are insulated by means of paraffin wax poured into aa ebonite or 
vuleanite cup to prevent dust and moisture settling upon the 

nm, thus rendering the surfaces to a certain extent con- 
ducting. (Accepted August 25, 1885). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
ee ag en with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials <a eae United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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THE CLYDE LOCOMOTIVE WORKS. 
(Concluded from page 30.) 


ConTINUING our description of the principal 
machine tool shops, we next find a specially 
designed quartering machine, by Messrs. Sir J. 
Whitworth and Co., used for boring the hole in 
the crank boss. It will bore, turn, and screw 
either right or left-hand cranks and will turn 
outside crank-pins. This tool is highly spoken of 
and is illustrated in Fig. 7, page 64. We now 
come to a large treble-geared lathe by Messrs. 
Hetherington and Co., of Manchester, with a 6 ft. 
face-plate. Itis used for turning smaller wheels. 
It has a double compound slide rest on the bed, and 
a compound slide rest carried on a pillar, which is 
placed on an extension of the foundation at the 


side. There is a frame-plate slotting machine by | 


Messrs. Fairbairn, Naylor, Macpherson, and Co., 
which will take in frames 36 ft. long and 4 ft. 6 in. 


wil 


Fia. 11. 


wide. This machine, which is illustrated in Fig. 8 
on page 52, has three cross slides which can travel 
along the bed, and the slides can be swivelled on 
the standards for slotting diagonally across the 
frame. This motion is useful for cutting out the 
wedge-shaped pieces for taking up the wear of axle- 
boxes. Next to this is placed a machine to be used 
for operating on the same sized frame-plates for 
drilling the necessary holes. This is by Shepherd, 
Hill, and Co., of Leeds. It has three sliding over- 
hangirig headstocks with balanced spindles. 

Near these tools the foundations have been laid 
for a frame-plate planing machine by Messrs. 
Craven Brothers, to plane the same size of frames 
as the other machines will take. This machine has 
been specially designed for this work and is illus- 
trated in Fig. 9 on page 53. There are two 
coupled headstocks, each having four tool-holders. 
These travel in place of the table moving, and are 
worked by two leading screws so as to take a cut 
each way. Close by will be atrough for shrinking 
on tyres. This bay is served by a 10-ton rope- 


driven travelling crane, by Messrs. Craven Brothers. 
In the next bay is the planing and shaping 
First, there are two 12 in. double 


department. 














shaping machines, one 24 in. double, and one 12 in: | tools, viz.: A double-geared 15 in. screw-cutting 
single shaping machine, all by Messrs. Smith, Bea- | lathe and a treble-geared 14 in. gap lathe, both by 
cock, and Tannett, of Leeds. These are all excellent | Messrs. Craven Brothers; a 15 in. double-geared 
tools. Close by are two small planing machines by | screw-cutting lathe by Messrs. W. Robertson and 
Messrs. Sharp, Stewart, and Oo., having Sellers’ | Co., of Johnstone ; a 13} in. treble-geared sliding 
patent diagonal screw arrangement for the tables, | and surfacing gap lathe by Messrs. Hetherington 
and there are also four other planing machines, some- | and Co. ; two 12in. and three 10 in. boring lathes, 
what larger, by Messrs. Hulseand Co. In process of | with gaps in bed and clutch feed for feeding up 
erection there are also a planing machine by Messrs. | drills by back centres, by Messrs. G. and A. 
Craven Brothers, and two by Messrs. T. Shanks and | Harvey ; and two 12 in., two 10 in., and four 8 in. 
Co. The next tool is a face-plate lathe by Messrs. | self-acting screw-cutting lathes, by Messrs. J. Lang 
G. and A. Harvey, and is used for boring and | and Sons, of Johnstone. These lathes, like all 
facing eccentrics. It has duplex triple gear and | supplied by Messrs. Lang, have machine cut toothed 
will give sixteen speeds, Close by are two axle-box wheels. There are also in this bay two of Messrs. 
lathes by Messrs. Craven Brothers. 





| Smith and Coventry’s 8 in. lathes ; two 12 in. serew- 

A machine, which we think is quite a novelty, | cutting lathes by Messrs. SirJ. Whitworth and Co. ; 
has been designed for cutting offand centring axles. | a 7 in. Whitworth lathe for making taps, &c.; six 
The spindles for the centring tools are carried in | single-gear lathes by Messrs. Smith and Coventry ; 
a headstock, which cross-traverses on a slide above | eleven hollow spindle lathes by the same firm, and 
the bed. This tool is by Messrs. G. and A. Harvey, | eight bolt lathes by Messrs. G. and A. Harvey. 
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MACHINE FOR GRINDING CASE-HARDENED WROUGHT-IRON AXLE-BOXES, BY MESSRS. F, AND J. BUTTERFIELD AND CO., KEIGHLEY. 


of Glasgow, and is illustrated in Fig. 10, page 64.| In the screwing] department we have a Bar- 
Near here is a space for two axle lathes, which | row’s patent screwing machine by Messrs. T. 
have been ordered from Messrs. T. Shanks and | Shanks and Co. ; two of Messrs. Smith and Coven- 
Co. The next tool is for boring, turning, and | try’s 7 in. chasing lathes ; two screwing machines, 
facing reversing shaft levers by Messrs. Fairbairn, | one by Messrs. Sir J. Whitworth and Co., and one 
Naylor, and Macpherson, and near this will be | by Messrs. Campbell, Smart, and Co., of Glasgow ; 
placed a reversing shaft lathe by Messrs. J. Lang | two four-spindle nut-tapping machines by Messrs. 
and Sons, of Johnstone. This has a deep head-| Craven Brothers; and two of Messrs. Sharp, 
stock, so as to clear the arms, but the diameter of | Stewart, and Co.’s duplex nut-slotting machines. 
the part to be turned is but small, so that a very | There are also two 12 in. slotting machines by 
powerful tool is not required. Further on are} Messrs. Fairbairn, having duplex tables, and one 
two 14-in. treble-geared gap lathes by Messrs. G. | with a radius bar for slot links ; three 6 in. and 
and A. Harvey ; two horizontal cylinder boring and | four 8 in. slotting machines, with compound tables, 
facing machines by Messrs. Craven Brothers, one | by Messrs. Sharp, Stewart, and Co. ; two 6 in. 
with an additional headstock for boring valve | geared-slotting machines by Messrs. G. and’A. 
spindle stuffing-boxes; a machine for grinding | Harvey ; and two 6in. slotting machines’ by 
wrought-iron case-hardened axle-boxes by Messrs. | Messrs. Campbell, Smart, and Co, For *pre- 











F. and J. Butterfield and Co., of Keighley, and a| paring cutters there is one No. 3 machine tool 
cold saw of ordinary make by the same firm. The| grinder, one universal milling machine and a 
axle-box grinding machine just mentioned is illus- | machine grinder to use with it, all by the Brown 
trated by Fig. 11 above, which shows the ar-| and Sharpe Manufacturing Company,? of Provi- 
rangement clearly. Down the centre of this bay | dence, Rhode Island, U.S.A. 

will run a rope-driven travelling jib crane by Messrs, | In the fitting shop bay, which is at the other 
Craven Brothers. | end of the building, there will be a 4-ton travel- 





In the next bay we find the following machine | ling crane on a single line for general purposes. 
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There will also be a number of the tools required 
for work especially to be performed in this part. 
The firstof theseto benoticed isacylinder port slotter 
with a compound table by Messrs. Sharp, Stewart, 
and Oo.; next to this is a 7 ft. 6in. radial drill with 
three spindles by Messrs. G. and A. Harvey, and a 
similar tool by Messrs. T. Shanks and Co., the 
latter being fitted with an apparatus for tapping 
and studding cylinders. Close by is a cylinder 
rubbing machine for making the jointing faces of 
inside cylinders a close fit by rubbing them together. 
There are nine pillar drills by Messrs. G. and A. 
Harvey in this and the further bay. These range 
between 2 in. and 33 in. spindles, and there are 
three 4 ft. 6 in. radial drills by the same makers. 
There are two double-spindle drillsfixed on columns. 
These bore both ends at once of coupling and con- 
necting rods, and in this way insure the holes 
being true. There are one single and one double- 
geared two-spindle vertical slot drills by Messrs. 
Sharp, Stewart, and Co., and four 1} in. vertical 
spindle drills by Messrs. Smith and Coventry. 
There is also a machine for grinding the slots in 
case-hardened links, by Messrs. F. and J. Butter- 
field, of Keighley. This we illustrate on page 49. 
Against the east wall are the fitters’ benches with 
a number of Messrs. Craven Brothers’ parallel vices. 

For driving the whole of this shop there are 
three more engines, also by Messrs. J. Copeland and 
Co., of the same pattern as that already described. 
The shafting hangers and pulleys are by the same 
firm. The shafting runs in long split bearings of 
cast iron, which have vertical adjustment to take 
up wear and will swivel to conform to the line of 
shafting so as to allow for deviation in working. 
In the corner is a store where all tools are kept and 
given out. 

On the west side of this bay is the boiler mount- 
ing and framing department and engine erecting 
shop. The former is served by a 15-ton rope- 
driven travelling crane by Messrs. Craven Brothers. 
Down the centre is a line of standard gauge rails 
in connection with the rail system in the yard. 
Here the boilers have their mountings applied, 
engine tenders will be erected, and frame-plates 
will be fitted with horn blocks and axle-boxes, In 
this bay is a pair of wall engines 9} in. in diameter 
and 18in. stroke by Messrs. Craven Brothers, 
which drive all the travelling cranes in the build- 
ing. In the erecting bay are three pits extend- 
ing the whole length. Here are two overhead 
travelling cranes of 30 tons each, and five hydraulic 
jib cranes, Along each side of the shop is a row of 
vice boards. 

The other departments do not call for special 
notice. There are testing shops, a case-hardening 
house, stores for finished work and general pur- 
poses, paint and packing shops, and other usual 
oftices attached to works of this description. The 
shops will be lit by electric light. The lines of the 
North British Railway communicate directly with 
the yard system, and a narrow gauge railway is 
also laid throughout the works. We may add, in 
conclusion, that the firm were, at the time of our 
visit, starting on their first order, which is for 
eight locomotives and tenders for the Highland 
Railway, these engines being built from the designs 
of Mr. D. Jones, the locomotive superintendent of 
the line just named. 


LITERATURE, 


—_—_—_— 

The Theory of Stresses in Girders and Similar Structures. 
By Brinpon B. Strongy, LL.D., F.R.S. London: 

Longmans, Green and Co., 1886. 

Axout twenty years ago we reviewed the first edi- 
tion of Dr. Stoney’s work, and ventured to predict 
that it would find a place on most engineers’ book- 
shelves. This prediction has been amply justified 
by events, for it would be difficult to meet an 
engineering student who had not occasion at one 
time or another to consult his ‘‘ Stoney.” In 
twenty years, however, ‘‘the old order changeth ” 
in engineering as in other things, and our own 
forty volumes afford ample evidence that the last 
twenty years have been specially prolific in engineer- 
ing works. Bridges of unprecedented magnitude 
have been undertaken, new types of construction 
and new materials have found favour, experimental 
data of great value have been accumulated, and 
theory has advanced with practice. We welcome 
the new edition of Dr. Stoney’s treatise, therefore, 
because the new matter introduced in its pages 
will inform the student of the most recent practice 
of engineers in connection with bridge-building, 

















and furnish him with much valuable data not con- 
tained in the original edition. 

It would be idle to pretend, of course, that even 
a work of nearly 800 pages could contain all the 
information respecting the strength of structures 
necessary to an engineer, but we can say that the 
author has compressed a very large number of useful 
facts into his space. Thus under the head of 
transverse strength of stones will be found moduli 
of rupture of far greater value than those intro- 
duced in most text-books, and that such infor- 
mation is necessary, is proved by the scare which 
occurred a year or two ago about the strength of 
the stone staircase of a large public building in the 
metropolis, which scare could have been allayed at 
once had any data been accessible as to the trans- 
verse strength of the stone steps of the stairs. 

Steel, during the past twenty years, has become 
a most popular material of construction, and we 
rightly find many pages devoted to it by Dr. Stoney. 
Not only are the Admiralty and Lloyd’s rules given 
in full, but we have the tests for rails and axles 
prescribed by different companies, the Board of 
frade rules respecting steel boilers, the practice 
at the Forth Bridge works, and multitudinous other 
details discussed at length. The all-essential point 
of the proper treatment of steel in the workshop, 
and the facts regarding the so called ‘‘ mysterious 
fractures,” are also dealt with; but necessarily 
almost every succeeding month brings new facts to 
light bearing upon the latter question. No satis- 
factory theory has yet been propounded explanatory 
of certain classes of failure occasionally occurring 
with steel plates, but this is of secondary interest, 
as we know how to guard against these failures. 

As regards stresses on structures, the important 
element of wind pressure was much neglected 
twenty years ago, whilst it now receives almost 
first consideration. Dr. Stoney has marched with 
the times, and details at some Jength the results 
of the wind experiments in connection with the 
Forth Bridge and other similar information. When 
dealing with wind stresses on roofs it is necessary 
to remember that a wind pressure of given intensity 
is partly positive and partly negative in character. 
Thus on the windward side of a roof the tendency 
of a heavy blast is to press the covering on to the 
roof, and on the leeward side to lift it off, owing to 
the partial vacuum caused by eddies and the re- 
duction of the barometric pressure below that 
inside the building. This fact has been proved ex- 
perimentally by ourselves, and many examples of 
roofs lif momentarily from the wall plates, 
have been observed in practice, though we are not 
aware the necessity of introducing this element 
into the calculation of wind stresses on roofs, has 
been enforced in any text-book. The question of 
the expansion and contraction of the ironwork of 
large roofs is also an important one which would 
bear further investigation with advantage. We 
note the author quotes a report to the effect that 
the rollers under the chains of the Hammersmith 
Suspension Bridge did not rotate, but that a sliding 
occurred. A short time ago, however, we ascer- 
tained that they had quite recently rotated 
1} in., under the unequal distribution of load 
arising in removing portions of the roadway. To 
insure rollers and sliding bed-plates acting effi-4 
ciently, it is necessary they should be periodically 
cleaned, and the Imperial German Government 
has issued regulations to that effect as regards 
German bridges. 

Dr. Stoney has, we think, hardly sufficiently 
availed himself of the laborious researches of 
German engineers during the past twenty years. 
For example, he devotes but one page to Wéhler’s in- 
valuable investigations carried on for many years on 
the effect of intermittent stresses, and does not even 
mention Spannenberg, though he gives some half- 
lozen pages to the old and comparatively insignifi- 
sant investigations of the ‘‘ Iron Commissioners” 
and Fairbairn in the same direction. Similarly he 
tabulates Mr. Grant’s results of the compressive 
resistance of building materials, obtained with an 
hydraulic press, and therefore subject to 30 or 40 
per cent. error, although the numerous and 
scientifically-conducted experiments of Bauschinger 
afford infinitely more satisfactory data. Under the 
head of deflection from rolling loads, again, we are 
hardly content with a reference to the forty-year 
old experiments of. the Iron Commissioners, and 
should have preferred something more recent and 
exhaustive—say the experiments on the great 
bridge over the Waal, near Nimeguen, where two 





dozen engineers, with specially designed instru- 


ments, measured simultaneously the extension and 
compression of all the principal members of the 
girder ; or M. Considére’s recent experiments of 
the same kind, where he found a bad joint in the 
rail more than doubled the stresses on the centre 
diagonals of the main girders and on the floor 
members generally. 

We are free to admit that the appearance of the 
eternal Godstone and Ewell bridges experiments in 
an engineering treatise has the same effect upon us 
as the traditional red flag upon the bull, and we 
cannot resist turning aside to give Dr. Stoney a 
little tossing for flaunting these detestable things 
in our eyes once more. At the cost of a few 
shillings, and the expenditure of a few hours’ time, 
any engineer in any locality can measure the 
deflection of a girder under a passing load.. Why, 
therefore, continually quote the deflections, very 
carelessly determined forty years ago, of a couple 
of cast-iron bridges which would not now be passed 
by the Board of Trade, and with permanent way, 
having un-fished rails, and otherwise different in 
character to that now in use? M. Considére, in a 
bridge of 82 ft. span, with the main girders im- 
mediately under the rails, found that the pull on 
the centre diagonals from a train passing at the 
speed of thirty miles an hour was actually 1.94 tons 
per square inch, though with the train at rest it 
was only .96 tons. Similarly in a bridge of 162 ft. 
span he found the deflection of the cross girders 
under a load of 13.1 tons on the driving wheels, 
travelling at forty miles an hour, was that due to 
22 tons at rest. In both of the above cases the fish- 
joints were purposely loosened to represent old 
rails and worn fish-plates, and indeed it is amply 
proved that the deflection of such bridges as those 
referred to by Dr. Stoney, varies with the condi- 
tion of the permanent way, and that no useful 
conclusions could be drawn from only a few ex- 
periments. 

In the bridge over the Waal, already referred to, 
the Dutch engineers measured in 1879 not merely 
the extensions and compressions of every strut and 
tie in a girder 426 ft. span by 70 ft. deep, but also the 
deflections of the cross-girders and rail-girders, the 
lateral movements of the whole superstructure, 
the rotation of the rollers, and many other things of 
great practical interest. 

We think it is to be regretted that Dr. Stoncy 
did not avail himself of the above results and also 
of those deducible from the very costly experiments 
on full-sized rivetted girders of mild steel, hard 
steel and wrought iron, carried out at Harkort’s 
works six years ago. If he had done so his statement 
as to the discrepancy in the moduli of elasticity 
derived from direct and from transverse strain, 
would probably have been modified, for one of the 
most noticeable facts in Harkort’s experiments was 
the identity of the moduli at very high stresses. 
Thus, taking at random three wrought-iron girders 
under a stress of 10.3 tons per square inch ten- 
sion, the calculated deflection was 6.15 mil., say, 
.242 in., and the average of eight observations 
with the three girders gave exactly 6.15 mil, also. 
Again, with three hard steel girders under the very 
high stress of 38 tons per square inch, the calculated 
deflection was .92 in. and the observed deflections of 
the three girders .91 in., .96 in., and .91in. respec- 
tively. At ordinary working stresses the deflec- 
tions were less, instead of greater, than the modulus 
for direct tension would indicate. Many other 
facts of great interest to bridge engineers were 
elicited by these experiments, and it is to be re- 
gretted that so little has been done in our own 
country in recent years in that direction. 

At the present time, owing to the immense array 
of facts collected in different periodicals at home 
and abroad, it is necessary for a scientist, though 
inditing only a monograph on the hind leg of a 
beetle, to wade through thousands of pages of 
French and German literature before he begins to 
write. For similar reasons the task of the author 
of any engineering text-book is becoming year by 
year more laborious. When another edition of Dr. 
Stoney’s work is called for, we have little doubt the 
author will carry still further the process of emen- 
dation and correction which distinguishes the 
present edition and reflects much credit upon the 
practical and scientific attainments of the dis- 
oe engineer of the Dublin Port and Docks 

oard. 








New Zeatanp Rattways.—The first sod of the North 
Trunk Railway of New Zealand has been turned by 
Wahanui, a Maori chief. n 














Jan. 15, 1886, ] 


ENGINEERING. 





51 








PRIVATE BILL LEGISLATION. 


Waite describing the new schemes affecting the 
Midland, Northern, and Eastern districts of Eng- 
land, it may be incidentally remarked that the 
London and North-Western, Great Northern, and 
Great Eastern Railway Companies have no pro- 
posals for next session, and probably it will also be 
found that they will do little in support of those 
put forward by outsiders. The Midland Railway 
Company, as was the case last year, are very modest 
in their aspirations, one new railway only being 
promoted by them. It is called the Staveley Rail- 
ways Improvement, and consists of a short line in 
Doe Lea Valley, commencing by a junction with the 
company’s Speedwell branch, at a point 100 yards 
north-west of the crossing thereof by Hall-lane, 
and terminating by a junction with their Seymour 
branch, at a point a quarter of a mile north-west of 
the bridge over the River Doe Lea. A deviation 
near Heanor is also proposed in their Ripley and 
Heanor Extension Railway authorised in 1884. 
Several plans are also deposited in connection with 
the stopping up of footpaths and other level cross- 
ings, in substitution of which bridges and new roads 
are to be formed. 

The Great Northern Railway Company’s Derby- 
shire and Staffordshire line takes rather a circuitous 
course round the town of Nottingham ; in order to 
render this more direct, and at the same time give 
much needed accommodation to some important 
districts, it is proposed to incorporate a company 
having for its object the construction of the Notting- 
ham Suburban Railway, which consists of two lines 
having an aggregate length of about four miles. 
No. 1 commences by a junction with the Notting- 
ham and Grantham line of the before mentioned 
company, at a point about three furlongs east of 
Nottingham Station, thence turning to the north 
passes near Mapperley and Sherwood, and termi- 
nates at a point eight chains east of Daybrook 
Station, by a junction with the line first mentioned 
above. No. 2 is a branch out of No. 1 ata point 
50 yards west of the junction of Carlton-road with 
Lhorneywood-lane, to a point near the junction 
of the occupation road from the Nottingham Patent 
Brick Works with the same lane. Running powers 
sufficient to give access to the Nottingham and 
Dagbrode Stations, are to be asked for over the 
Great Northern Railway Company’s lines, and 
agreements for the construction and working of the 
line are to be made with that company, who, the 
promoters doubtless expect, will give the line 
friendly wishes, if not support. 

Now that the little town of Woodstock has been 
deprived of the honour of sending a representative 
to Parliament, the inhabitants appear to be anxious 
to bring themselves into closer communication with 
the rest of the kingdom, and are now, with the 
aid of the trustees of the Duke of Marlborough’s 
estates, promoting a branch railway about 2} miles 
in length, which commences by a junction with the 
Oxford and Birmingham line of the Great Western 
Railway, at a point about 1} miles north of Wood- 
stock-road Station, and terminates at Woodstock, 
near the county police-station. It is proposed to 
authorise the before-mentioned trustees and the 
corporation of that town, to subscribe towards the 
undertaking. Running powersare also to be asked 
over the Great Western Company’s line into Wood- 
stock-road Station, agreements for working being 
also proposed with that company. 

The Seacombe, Hoylake, and Deeside Railway 
Company propose five lines, improving their con- 
nection with New Brighton and Wallasey. No. 1, 
20 chains in length, commences by a junction with 
the authorised Wirral Railway on the west side of 
Wallasey Bridge-road, and terminates by a junction 
with the company’s line at a point about 350 yards 
west of the termination of the latter at the Dock’s 
Station; No. 2, nearly three miles long, com- 
mences by a junction with the company’s line at its 
crossing over the Fender Brook, thence it takes a 
northerly course through the low ground parallel 
to the Wallasey-road, crossing that road near the 
sea end, turns to the north-east, and terminates on 
the west side of Rowson-street, north of St. James’s 
Church, New Brighton ; No. 3, two furlongs in 
length, is a junction line between No. 2 and the 
company’s line at a point 535 yards east of the 
before-mentioned crossing of the Fender Brook; 
No. 4, about three-quarters of a mile in length, 
commences by a junction with No. 2, at a point 
about half a mile west of the west end of the great 
Float, and taking an easterly course, terminates 





by a junction with the company’s line authorised 
in 1881, when it crosses Mill-lane near the junction 
of that lane with the Poulton and Wallasey-road ; 
No. 5 is a junction line 17 chains in length, 
between Nos. 2 and4. Those portions of the com- 
pany’s lines authorised in 1881 and 1882, thus 
rendered unnecessary, are to be abandoned, and 
powers are to be taken to enter into agreements 
with the Wirral and Mersey Railways for the con- 
struction and working of the proposed lines. 

A spur line, 47 chains in length, is proposed by 
the Mersey Railway Company at Birkenhead. It 
leaves their line, now in course of construction, at 
Orchard-road, near its junction with the Chester 
and Birkenhead Railway, and, running parallel 
with that railway, terminates at Bedford-road, 
where probably an independent station and depdt 
will be built. Railways 1 and 2, authorised in 1882, 
are to be abandoned. 

Following an apparently established rule with new 
companies, the St. Helen’s and Wigan Junction 
Railway Company, authorised last session, before 
commencing operations to carry out their recently 
acquired powers, seek to widen the field of their 
influence by applying for six new railways. Of 
these Nos. 4 and 5 are the most important, forming 
a continuous line about nine miles in length, which 
commences by a junction with the authorised line 
near Gerrard’s Bridge Chemical Works, St. Helen’s, 
thence proceeds in a westerly direction near 
Knowsley Park, and terminates by a junction with 
the railway of the Cheshire Lines Committee at a 
point 150 yards south of Fazakerly South Junction, 
near Walton-on-the-Hill, Liverpool. No. 6, about 
half a mile in length, is a junction between No. 5, 
near Strawberry Hall, and the last-mentioned rail- 
way, at a point about 200 yards south of crossing of 
that railway by Broad-lane; No. 1 is a second 
junction between the authorised line and the Wigan 
Junction Railway, at a point 30 yards south of 
Byrom-lane ; No. 2, three-quarters of a mile in 
length, is a diversion of the authorised line between 
Millingford Brook and the public road leading from 
Wigan to Warrington ; No. 3 extends the autho- 
rised line from Gerrard-street to the corner of 
Albert-street and Stanley-street, St. Helen’s. These 
lines will give the manufactories in the St. Helen’s 
district a line closely competing with that vid 
Huyton, belonging to the London and North- 
Western Railway. The companies forming the 
Cheshire Lines Committee, the Wigan Junction, and 
the Southport Extension Railway Companies, are 
to be empowered to enter into agreements for the 
construction, use, and working of the proposed 
lines, 

The principal new work proposed by the Man- 
chester, Sheffield, and Lincolnshire Railway Com- 
pany is a line about six miles in length connecting 
their main line, at a point near Deanhead where it is 
crossed by the Manchester and Salter’s Brook Turn- 
pike-road, with the Cheshire Lines Railway, of 
which the company is joint owner, at a point near 
the Throstle Nest Junction signal-box, about 14 
miles south-west of the Central Station, Manchester. 
This line traverses some of the most important 
suburbs of Manchester, and will enable the traffic 
from the company’s system to be worked more 
directly into the Central Station, avoiding the pre- 
sent detour vid Stockport. A spur about half a mile 
in length in the direction of Manchester, commenc- 
ing by a junction with the main line at Lees-street 
bridge, and terminating by a junction with No. 1, 
near High Bank, will enable suburban traffic to be 
worked between the London-road and Central 
Stations. 

An independently promoted line, called the Orms- 
kirk Railway, is laid out apparently with the object 
of giving that place more direct communication 
with the flourishing seaside town of Southport. It 
is about five miles in length, and commences by a 
junction with the Liverpool, Southport, and Pres- 
ton Junction Railway, at a point about a furlong 
south of Shirley Hall Station; thence taking a 
south-easterly course, terminates at a point in 
Ormskirk, near the junction of Oughton-street with 
Church-street. The last-mentioned railway com- 
pany, and the West Lancashire Railway Company, 
are to be empowered to enter into agreements for 
the construction and working of the proposed line. 

The Accrington, Clitheroe, and Sabden Railway 
is an independent scheme embracing the construc- 
tion of four lines in the neighbourhood of the town 
from which itis named. No. 1, about three miles in 
length, commences near Accrington by a junction 





with the East Lancashire line of the Lancashire and 


Yorkshire Railway, near the point where that line is 
crossed by the main road leading from Clayton-le- 
Moors to Accrington ; thence, taking a northerly 
course, it passes the former place, and terminates by 
a junction with the loop line of the same company 
near Mill-lane, Great Harwood. No. 2, also about 
three miles in length, commences by a junction 
with the same loop line, at a point about two miles 
west of Padiham, thence proceeds in a northerly 
direction past Whalley, through Barrow to near 
Standen Hey, where a junction is formed with the 
Blackburn and Hellifield line of the before-men- 
tioned company, at a point about 1} miles south of 
Clitheroe Station. No. 3 is a connecting line about 
a quarter of a mile in length between the before- 
mentioned loop line and No. 2, near Read Park. 
No. 4, about 24 miles in length, commences by a 
junction with No. 2 at the point of junction there- 
with of No. 3, thence taking a north-westerly 
course, proceeds to the town of Sabden, where it 
terminates near the spot called Edmonson Barn. 
Nos. 1, 2, and 3 would, if constructed, somewhat 
shorten the route vid the Lancashire and Yorkshire 
Railway between Manchester and the North, and 
No. 2 would very much improve that company’s 
route vid Burnley from Huddersfield and the east, 
to the north through Carlisle. Running powers are 
sought over the Lancashire and Yorkshire Railway 
Company’s line sufficient to give access into Ac- 
crington, Blackburn, and Clitheroe Stations. 

The West Durham and Tyne Railway Company 
seek incorporation for the purpose of constructing 
twelve lines in the county of Durham, in the neigh- 
bourhood of the Team Valley. The principal of 
these form a trunk line about nine miles in length, 
which, commencing by a junction with the Poutop 
and South Shields line of the North-Eastern 
Railway Company, near the foot of the Edenhill 
Bank incline, proceeds in an easterly direction 
past Pelton Fell to the valley of the River Team, 
down which it then runs, closely contiguous 
to the line of the North-Eastern Railway Com- 
pany, passing between the latter and Moor Mill, 
to the south bank of the River Tyne, where it 
terminates with three spans situate respectively 1, 
6, and 10 chains eastward of the junction of those 
rivers. These are short junction lines which will 
communicate with the West Pelton and Team 
Colliery sidings, as well as with the Pontop and 
Jarrow wagon way, near Moor Mill, the Team 
Valley, Redheugh, and Tanfield lines of the North- 
Eastern Railway Company, near Lancesley and 
Dunston respectively. A line is also proposed 
to carry the Redheugh line to the bank of the 
Tyne, near the termination of the trunk line as 
above described. It is also proposed to connect 
the last-mentioned line with the Consett line, by 
means of a curve near Derwent Haugh. Running 

owers are to be asked for over the North-Eastern 

ailway Company’s lines between the commence- 
ment of the proposed line and Rowley, between 
Lancesley and the Central, Tyne Docks, and South 
Shields Stations, and the docks and staiths in New- 
castle ; also between Derwent Haugh and Rowley 
to the north, and Dunston to the east. 

The East and West Yorkshire Union Railway 
Company propose to modify their three junctions 
with ‘the Great Northern Railway near Lofthouse 
and Ardsley, and to form a new junction between, 
and alter the levels of their authorised lines in the 
neighbourhood. 

It is proposed to incorporate a company to carry 
out a rather extensive scheme called the Lincolnshire 
Marshes aud East Coast Railway, which comprises 
nine lines of an aggregate length of about 36 miles. 
Nos. 1, 2, 3, and 4 form a continuous line, which 
commences bya junction with the East Lincoln- 
shire line of the Great Northern Railway at a point 
about a mile north-east of Fersby Station ; thence 
it proceeds through or near Burgh, Sutton, Mable- 
thorpe, Saltfleet, and North Cotes, to Cleethorpes, 
where it forms a junction with the branch from 
Grimsby of the Manchester, Sheffield, and Lincoln- 
shire Railway Company, at a point thereon about half 
a mile east of Clee Station. Short junctions are also 
proposed between the above-described line and the 
authorised Sutton and Willoughby line at Sutton, 
with the South and East Coast Railway near Mable- 
thorpes, and near Saltfleetby. Two spurs to inde- 
pendent points at Cleethorpes, will provide station 
accommodation and access to the sea. Running 
powers are to be asked for over the East Lincoln- 
shire line, (sufficient to give access to Fersby and 
Louth Station, over the greater portion of the 





Louth and East Coast Railway and over the 
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following a course nearly parallel to that taken by 
the Grand Canal. This, however, was not sufii- 
ciently supported by the interested companies, 
and was therefore withdrawn before entering Com- 
mittee. 

The Kingstown -and Kingsbridge Junction Rail- 
way is estimated to cost 300,000/. The scheme of 
this year is somewhat similar to that last alluded to, 
but its course is further afield, and the district tra- 
versed is more suburban in character. It is con- 
posed of four lines; No. 1, about seven miles in 
length, being the principal. It commences by a 
junction with the Dublin and Kingstown Railway, 
at Booterstown Station, about midway between 
those places, thence it takes a westerly course 
through residential property to Windey Harbour, 
near which place it crosses the Harccurt-street 
branch, at a point about one mile north of Dundrum 
Station, the line then passes through Round Town, 
and curving gradually to the north, terminates at 
Inchicore by a junction with the Great Southern 
and Western Railway, at a point about 1} miles from 
the terminus at Kingsbridge. No. 2, 27 chains in 
length, connects No. 1 with the Harcourt-street 
branch, at a point about half a mile north of Dun- 
drum Station. No. 3, about half a mile in length, 
is a second junction pointing towards Dublin, 
between No. 1 and the Great Southern and 
Western Railway. No. 4, also about half a mile 
in length, is a junction between the North Wall Ex- 
tension Railway, at a point about 30 chains south 
of the crossing of that railway under the Midland 
Great Western Railway, and the latter railway at 
that crossing. Nos. 3 and 4 will enable traftic to be 
conveyed from the Dublin, Wicklow, and Wexford 
Railway system, on the Midland Great Western 
without a back shunt. Running powers are to be 
asked for over the North Wall Extension Railway, 
from Inchicore to the junction of No. 4 therewith, 
and over the Dublin and Kingstown line from 
Carlisle Pier to the junction therewith of No. 1. 








SHIPBUILDING AND MARINE 
ENGINEERING IN 1885, 
Fixst ARTICLE. 

THE year 1885 will long be looked back to as one 
of very great depression in the Clyde shipbuilding in- 
dustry, and in those varied branches of trade with 
which it is immediately allied, for the decline which 
we have to record is one of a most severe kind, There 
was a very heavy decrease in the amount of new 
shipping launched during the year, and, in addition, 
there was an unusually trying decline in the value of 
the vessels forming the year’s output, alike in respect 
of the material used and the skilled labour expended 
on the vessels launched. The depression now being 
experienced, has extended over more than the past 
year, for in some of the shipbuilding towns on the 
banks of the Clyde, it was somewhat keenly felt over 
most of the second half of 1884; indeed, even very 
early in the course of that year it became painfully 
evident to many persons that the market was greatly 
overstocked with shipping, and that there was a 
trying reaction in store, not only for the shipowners, 
but also for the firms engaged in shipbuilding and 
marine engineering, and for the many thousands of 
skilled workmen to whom they gave employment. 
Soon after the opening of the past year, some persons 
seemed to think that a revival was about to dawn upon 
the Clyde shipbuilding trade, and in at least one im- 

rtant organ of public opinion, false hopes were raised 
in reference to a prospective improvement, which led to 
very injurious consequences. Instead of the hopes being 
realised, much misery and destitution became the lot 
of thousands of the Clyde workmen and their families. 
For some months past, the most characteristic feature 
of many of the shipyards on the river banks has been 
a partial, and, in some instances, an entire absence 
of active labour, together with bare, gaunt poles which 
were wont to support splendid specimens of naval 
architecture in process of construction. 

As regards the shipbuilding output of the Clyde 
during the past year, it may be set down at 245 
vessels, giving an aggregate of 194,523 tons, whereas 
in the preceding year, it amounted to 336 vessels, of a 
total of 297,667 tons. But even that very large total 
was greatly exceeded in the year 1883, which was cer- 
tainly the best on record, so far as the shipbuilding 
industry is concerned, the output amounting to 413 
vessels, of a total of 415,694 tons. It will thus be 
seen that the falling-off in the past year, as compared 
with the output of 1884, was about 35 per cent., while, 
as compared with the new work turned out in 1883, 
it amounted to 221,171 tons, or about 54 per cent. If 
we go back to the output of the year 1879, when the 
last period of depression was at its worst, we find that 
the past year’s output of new shipping from the Clyde 
shipyards shows an increase to the extent of rather 
over 26,000 tons. In that year, however, the vessels 
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were of a more valuable kind than those launched 
during 1885. Then, again, the past year’s output 
shows an increase of only 26,523 tons over that of 1877, 
when the progress of trade on the Clyde was greatly 
interfered with by a general strike and lock-out. It 
may be remembered that in that year there was a long 
and most determined struggle between the Clyde 
workmen and their employers on the wages question, 
and that the matter in dispute was ultimately settled by 
Lord Moncrieff, who was called in to act as umpire 
in the arbitration to which both parties appealed. 
Passing mention may be made of the fact that in the 
output for 1885, there was an unusually large per- 
centage of sailing tonnage, in consequence of which the 
year’s work was under the average value. It is pro- 
bable that the 245 vessels turned out in the course 
of the year, did not cost to the owners much over 
3,500,000/., whereas the output of 1884 was estimated, 
on good grounds, to have cost about 7,500,000/., and 
that of the preceding year—the annus mirabilis of the 
past decade — was estimated to have a value of 
10,000,000/., or 25 per cent. more. Furthermore, the 
cost of the new shipping built in ee 26,000 
tons less in amount—was probably more valuable than 
that of the past year, to the extent of half a million 
sterling. i 

The question of the cost of new vessels may here be 
enlarged upon to some extent. It is undoubtedly the 
fact that prices of new shipping have declined toa 
point that is beyond all foriner precedent. For some 
time past, sailing ships, even of a good class, have been 
obtainable at prices ranging from 9/. 10s. to 10/. 18s. 
per ton; and it is stated that even as low as 9/. per 
register ton has, in some cases, been accepted. If, 
however, we put the average price of sailing ships 
down at 10/. per ton, it will be seen that the extra- 
ordinary total of sailing tonnage launched in the 
course of last year by Miron ussell and Co., of 
Port - Glasgow and Greenock (of which we shall after 
wards have to speak more in detail), did not, in all 
probability, bring to the builders more than 420,000/., 
whereas the two Cunard steamers, the Umbria and 
Etruria, built in 1884 by Messrs. John Elder and Co., 
are understood to have cost 310,000/. each, or 620,000/. 
in all, The cost of steamers during the year 1879 is 
said to have ranged from 14/. to 15/. per ton, and in 
1874 to have been about 20/., the average cost of 
steamers ranging from 16/. per ton in 1885 to 17/. in 
1879, and 24/. per ton in 1874. Of course, in recent 
years, and even in the past year, very much higher 
rates have ruled in the case of first-class steamers for 
special lines of mail and passenger service, All the 
same, it is a very patent fact that prices for new 
shipping have declined in a most extraordinary de- 
gree, the consequence being that shipbuilders’ profits 
have, in many instances, declined to a vanishing point, 
while it has frequently been the case that builders 
have put down vessels at their own risk, rather than 
see their workmen go about idle and starving and 
have their staffs of managers and other experts and 
clerks, scattered beyond reach or recall. 

In respect of Government work, the past year’s 
launching returns, together with the other vessvls in 
Poe of construction in two of the leading ship- 

uilding yards, show that the Clyde has no reason to 
complain, The returns for the year 1883 showed only 
two vessels, of a total of rather over 5000 tons, built 
on the Clyde on Government account ; and in the 
returns for 1884 there were again only two vessels, the 
aggregate tonnage, however, being only 840 tons; but 
in the past year’s output there were included no fewer 
than 37 vessels, of a total of 5648 tons, for the Britigh 
Admiralty, the Indian Government, and the Egyptian 
Government. Such a large number of vessels to the 
tonnage mentioned calls for a little explanation at our 
hands at this stage. They included two steel twin- 
screw torpedo cruisers of the Scout class—namely, the 
Scout herself, as the typical vessel, a steamer of 1460 
tons, and with engines of 3350 horse-power indicated, 
and the Archer, a vessel of 1630 tons, with engines of 
4000 indicated horse-power. Both of those vessels 
were built by Messrs. James and George Thomson. 
Then there were some thirteen steel stern-wheel 
steamers, built, like the foregoing, for the British 
Government, but for service on the Nile; and the Red 
Cross, another stern-wheeler, which was built to the 
order of the National Aid Society. All these fourteen 
vessels were built by Messrs. ci Elder and Co. A 
dozen torpedo steam cutters, each of about five tons, 
with engines of 18 indicated horse-power, were built 
for the Admiralty by Messrs. Barclay, Curle, and Co. 
There were likewise several other small vessels for the 
Government, including two naval training cutters and 
four teak launches, supplied by Messrs. M‘Creadie, 
M‘Knight, and Co., Ross and Duncan, and T. C. Orr. 
Lastly, Messrs. Paul and Co., Dumbarton, supplied a 
small paddle-wheel tender to the Indian Government, 
and the Egyptian Government got two steam schooners 
from the Culzean Shipbuilding Company and Mr. 
W. S. Cumming, for patrol duty on the Suez Canal, 

Including the Culzean Shipbuilding Company, whose 
works are on the Ayrshire coast, and the Campbeltown 
Shipbuilding Company, whose yard is on the Argyle- 





shire peninsula of Kintyre, there are upwards of forty 
firms whose names are associated with last year’s out- 
put of over 194,000 tons of new shipping ; but they are 
very unequally represented in the year’s work. Not- 
withstanding the fact that the output was short of that 
of 1883 by 221,171 tons, one of the firms—Messrs, 
Russell and Co., of Port-Glasgow and Greenock— 
launched the unequalled total of 40,866 tons of new 
shipping, all of which, however, was sailing tonnage. 
That is a proud position for a very young firm to have 
attained at the end of a year of extraordinary depres- 
sion in the shipbuilding industry. It is worthy of very 
special notice that the firm just named contributed not 
more than 2446 tons to the Clyde output of new ship- 
ping in the year 1876, the amount being increased to 
3381 tons in the following year. That amount was 
fully doubled in 1878, but in 1879 there was a falling. 
off, the total output being only 4260 tons; and since 
then there has been a rapid and continuous increase 
from year to year. This is the second time for Messrs, 
Russell and Co. to have the greatest annual output. 
In 1883, however, Messrs. Elder and Co. topped the list 
with 40,115 tons. If we take the past nine years of 
the two firms named, we find that the respective 
totals amount to 188,573 tons and 153,854 tons, for 
Messrs. Elder and Messrs. Russell, respectively. No 
other firm can show over that period a larger tonnage 
output than Messrs. Denny and Brothers, whose total 
is 137,539 tons, followed next in order by Messrs. 
Alexander Stephen and Son, with an output of 122,645 
tons over the same period. Then come nine firms with 
totals ranging from 95,427 tons down to 70,149 tons ; 
the order of the firms being Messrs. M‘Millan and 
Son, Messrs. J. and G. Thomson, Messrs. Barclay, 
Curle, and Co., Messrs. Chas. Connell and Co., Messrs. 
Caird and Co., the London and Glasgow Shipbuilding 
and ae Cee, Messrs. Scott and Co., 
Messrs. D. and W. Henderson and Co., and Messrs. 
R. Napier and Sons. 

If we deal more specially with the work executed 
during the past year, we find that Messrs. Russell and 
Co. were followed by Messrs. Denny and Brothers, 
whose total output was only 16,423 tons ; then came 
Messrs. M‘Millan and Son, with a total of 13,224 tons ; 
Messrs, A. Stephen and Son, with 11,484 tons; and 
Messrs. Robert Duncan and Co., with 10,627 tons. 
With totals ranging from 9329 tons down to 5267 tons, 
we find the following names associated : Messrs. Caird 
and Co., the Fairfield Shipbuilding Company (late 
John Elder and Co.), Scott and Co., Barclay, Curle, 
and Co., Connell and Co., London and Glasgow Shij - 
building and Engineering Company, J. and G. Thon:- 
son, and W. B. Thompson. Commencing with Messrs, 
R. Napier and Sons, with a total of 4961 tons, we next 
find seventeen firms, with outputs ranging down to 
1060 tons; and as for the rest, we need not follow up 
the details as to the amount of shipping which they 
respectively turned out in the course of the year. Be- 
fore we pass away from these comparative statistics 
for last year, we may note the fact that, chiefly 
through Messrs. Russell and Co.’s unexampled output, 
the year’s launches over the Greenock and Port- 
Glasgow districts, gave a total of almost 77,000 tons, 
or only 8000 tons or so, under the total amount 
of shipping launched in the preceding year —a 
fact which clearly demonstrates that the depression 
of 1885 bore much more heavily on the firms along the 
middle and upper reaches of the river. 

We may now devote some remarks to the classes of 
vessels which, together with those built on Govern- 
ment account, and already spoken of, make up the 
year’s tonnage output. Paddle-wheel steamers bulked 
very much less prominently in the returns than in some 
former returns. There were only 15 of them in the year’s 
launches, of a total of 4899 tons; whereas in 1884 
25 such vessels were launched, aggregating to 13,553 
tons, and the returns for 1883 differed very slightly 
from those for 1884. No fewer than six such vessels 
were built during the year by Messrs. Denny and 
Brothers, to the order of the Irrawaddy Flotilla Com- 
pany, of Rangoon, which is chiefly a Scotch concern. 
The fleet belonging to that company embraces about 
90 vessels, which are engaged on the Irrawaddy and 
other Burmese rivers. ‘Two of the new additions to 
the fleet were the Mindoon and the Yomah, vessels 
of 897 tons each, and supplied with engines of 1200 
horse-power indicated. The others were vessels of 
483 tons, 237 tons, and two of 65 tons each. They 
were all built of steel, and after being built they were 
all taken down and shipped in pieces. Messrs. J. and 
G. Thomson built two of the paddle-wheel steamers 
turned out during 1885. One was the Grenadier, 272 
tons, for Macbrayne’s West Highland tourist fleet ; 
and the other was the Itamarity, 410 tons, a saloon 
steamer for South American passenger service. Of the 
remainder, one was built by Messsrs. Caird and Co., 
for the Compana Bahana, of Bahia ; one was built for 
the Southampton and Isle of Wight passenger service, 
by Messrs. Barclay, Curle, and Co.; and two were 
built for the passenger traffic on the Firth of Clyde. 
None of them call for any very special remarks. 

There was a very marked decline in the number and 
in the tonnage of the screw steamers launched on the 
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Clyde last year. The output amounted to 80 vessels, 
of a total of 66,588 tons, as against 149 vessels, of 
a total of 190,664 tons in 1884, and 208 vessels, of a 
total of 316,202 tons in the preceding year. It was 
about one-third of the total screw tonnage launched in 
1884, and not much over one-fifth of the output of the 
same kind of vessels launched in 1883. When con- 
trasted with the returns for 1879, in respect of 
screw tonnage, last year’s output shows a decline 
of more than one-half. The sailing tonnage launched 
last year amounted to 104,465 tons, as compared 
with 67,912 tons in 1884, and 64,156 tons in 1883, 
and 15,531 tons in 1879. These figures show that 
there was a remarkable increase last year in the 
amount of sailing tonnage built—36,553 tons over that 
of 1884, 40,000 tons over that of 1883, and &8,934 tons 
over that of 1879. The Clyde shipbuilding returns 
since the year 1868, show some curious features as to 
the relative proportions of the steam and sailing ships 
built. For many years prior to 1868, the sailing 
vessels launched on the Clyde generally formed the 
larger proportion of the tonnage output. During the 
five years from 1868 to 1873, sailing tonnage fell from 
89,000 tons, as against 85,000 tons of steam shipping, 
to 21,000 tons of sailing tonnage, as against 215,000 
tons of steam shipping in 1873—or about as one to ten. 
This great spurt in the. building of steamers was the 
result of the opening of the Suez Canal, which was 
then said to have ruined the trade done by sailing 
vessels, But dear coal and certain other causes led to 
a reaction which was very marked in 1875, when the 
steam and sailing vessels launched on the Clyde 
respectively stood at 107,000 tons and 102,000 tons. 
For two years sailing tonnage kept ahead of steam 
shipping in the annual returns, but in 1878 sailing 
tonnage fell to 50,509 tons, while the steam shipping 
mounted up to 127,510 tons. Since then not less in- 
teresting figures have shown themselves in the annual 
returns, but it is not necessary or desirable to enlarge 
upon them any further. 

The Clyde still retains its pre-eminent position for 
the construction of steam dredging plant, which is sent 
to almost all parts of the world where such plant is re- 
quired for river and harbour improvements. In all, 
fourteen vessels for dredging purposes were constructed 
last year by Clyde firms, two of them being steam 
hopper barges for working in connection with dredgers. 
The amount of such plant turned out last year was 
8106 tons, as compared with 12,006 tons in 1884, thus 
showing a very decided falling-off for the year ; but it 
was materially in excess of the amount launched in 
1883, when dredgers and hoppers together did not 
exceed 7309 tons spread over nineteen vessels. Messrs. 
William Simons and Co. had an output of six steam 
dredgers of a total of 4236 tons. One was supplied to 
the Melbourne Harbour Trust, one to the Dieppe Har- 
bour Board, one to the Dumbarton Harbour Commis- 
sioners, one to the Danish Government, and two to the 
Belfast Harbour Commissioners. Their neighbours at 
Renfrew built one dredger of 760 tons and two steam 
hopper barges for the Panama Canal Company of Paris, 
and a dredger of 580 tons for the Cie. Fives-Lille—in 
all amounting to 2140 tons. On account of the Auck- 
land Harbour Trust, the Wick and Pulteney Harbour 
Commissioners, and the East Indian Railway Company 
of Caleutta, Messrs. Fleming and Ferguson, Paisley, 
built three dredgers of a total of 1030 tons. Lastly, a 
steel steam hopper dredger, named the Kyle, a vessel 
of 600 tons, was built by Messrs. M‘Knight and 
M‘Creadie, Ayr, for the Harbour Trust of the same 
port. 





THE FERRY STEAMER ‘‘ CAPE CHARLES.” 

WE give this week a two-page engraving containing 
general views and details of the New York, Phila- 
delphia, and Norfolk Railroad Company’s transfer, or 
ferry, steamer Cape Charles, constructed by the 
Harlan and Hollingsworth Company, of Wilmington, 
Delaware, under the superintendence of Mr. W. B. 
Reaney, of Philadelphia, the engineer of the company. 
The vessel has been built for service in a forty-mile 
route across the mouth of Chesapeake Bay, and is now 
regularly running four trips (160 miles) per day. This 
is, we believe, by far the longest ‘‘ railway ferry” that 
has yet been undertaken. 

The general design of the vessel is that of a paddle 
steamer, with guards all around the hull, and is adapted 
for the transfer of four railway cars, and the accommo- 
dation of their passengers. The builders’ aim has been 
to give an outside appearance similar to the typical 
American side-wheel steamer, and for this reason 
mainly, the plan was adopted of using only the 
forward end of the boat for the approach to the slips, 
to receive the cars, and of keeping the after end fo: 
saloon purposes for the passengers. 

The general views, Figs. 1 to 5 of our two-page en- 
graving, show the plans of the different decks, the 
position of the cars, the saloons for the passengers, and 
the location of the machinery and boilers, the side 
elevation, Fig. 2, also giving a good idea of the 
general appearance of the vessel. The general di- 
mensions of the hull are as follows : 





ft. in. 

Length on 6 ft. water lin 252 0 

» overall ... fe 259 6 

Beam, moulded 36 0 

24 OVOR MAES} "(40 3 ae “as 63 6 
Depth from base line (top of keel) to 

top of iron beams at lowest place ... 14 0 


The hull and deck framing are of iron, the sizes of 
scantlings, &c., being given in the midship section, 
Fig. 6. The steamer is provided with steam steering 
gear, steam windlass, and an electric lighting plant, 
including an electric ocean projector of 4000 candle- 
power. 

The motive power consists of one surface-condensing 
beam engine, with cylinder 54 in. in diameter and 
11 ft. stroke of piston. The engine is designed for a 
working pressure of 60 lb., and a speed of 35 revolu- 
tions per minute, and is provided with ‘‘Stevens’ 
cut-off,” set to carry steam for about one-half stroke. 
The engine is mounted on an engine frame made of 
plate and angle iron, and rigidly attached to the 
engine keelsons of the hull, 

The surface condenser is placed directly under the 
steam cylinder, and consists of a cast-iron shell inclosing 
2444 in. brass tubes. Each tube is fitted into the brass 
tubeplates, and packed with lace packing and a screw 
follower. The refrigerating surface is 3358 square 
feet, or about 60 per cent. of the heating surface in 
the boilers. Salt water is circulated through the tubes 
by a 12 in. centrifugal pump, the water entering at the 
upper nests of tubes and leaving through the bottom 
nests. 

The paddle-wheels are of the feathering type, and 
are 24 ft. 6 in. in diameter, with floats 9 ft. 6 in. long 
and 4 ft. 6in. dip. Each wheel has 12 floats, 40 in. deep 
by 44 in. thick. The wheels are carried on shafts of 
wrought iron 144 in. in diameter, and rest at the out- 
board ends on cast-iron gunwale pedestals and benches 
attached to the sides of the hull. Detail views of one 
of the wheels are given in Figs. 7 and 8. 

The vessel is provided with two boilers of the return- 
tubular pattern, and they are located in a fore-and-aft 
line, with the stokehold between them. Each boiler 
is 1] ft. 3 in. diameter of shell, 13 ft. across furnace 
front, and 18 ft. long, and has three furnaces. The 
combined grate surface of the two boilers is 172 square 
feet, and the heating surface is 4864 square feet. Hach 
boiler has an independent steam drum and chimney 
7 ft. 3 in. in diameter and 13 ft. high. The boilers are 
proportioned for a working pressure of 60 lb. of steam. 

A trial trip of the boat and machinery was made in 
the Delaware River, abreast the City of Wilmington, 
on March 17, 1885, in order to prove the builders’ 
guarantee of 17 miles per hour in slack water. The 
following are the data and results of this trip : 


Draught of water with 58 tons of 
coal, and ballast to equal weight 
of cars Sas saa aed pee 

Displacement at above draught ... 

Average steam pressure... Sue 

» vacuum ; aay ee 
», revolutions per minute ... 
Speed (over measured distance as follows) : 


7 ft. even keel. 
794 gross tons. 
55 Ib. to 58 Ib. 


27 in. 


Rate per hour, with tide ... a 20.81 miles, 
<4 » against tide a 16.14 ,, 
Mean rate per hour, or in slack 


... 18.48 statute miles. 


The above trial was considered highly successful, 
and the railroad officials were much pleased ; they ac- 
cepted the boat on this trial, and at once placed her on 
the route where she has been running constantly and 
successfully, making schedule time. The builders, 
knowing that the success of the new railroad depended 
mainly on the ability of the boat to make a regular 
train schedule speed, have endeavoured to make the 
Cape Charles fully equal to the unusual require- 
ments. Altogether this vessel, for the drawings of 
which we are indebted to the Harlan and Hollings- 
worth Company, is a most interesting example of 
special construction, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 2, 1886. 

Durine the past thirty days eight idle rolling mills, 
some of which have been idle for upwards of a year, 
have resumed work, with orders for three or four 
months ahead. The remarkable improvement in the 
iron trade heretofore referred to continues, even during 
the holiday season, which is ordinarily devoid of 
interest. Large transactions in crude and finished iron 
are of daily occurrence. One company is about clos- 
ing contracts for nearly 100,000 tons of foundry and 
forge iron, at the highest figures named for two years, 
viz., 18 dols. for No. 1, 17 dols. for No. 2, and 16 dols. 
for forge. Nearly all the Pennsylvania furnaces are 
sold up from two to four months, and furnace com- 
panies are not anxious to accept large orders for late 
delivery, believing that by the opening of spring, forge 
irons will command 18dols, and foundry 20dols. to 
21 dols. Large orders have also been placed at southern 
furnaces. The pig-iron industry in the south is ve 
active, and orders will be placed during January both 


at southern and northern furnaces for supplies suffi- 
cient to carry buyers through the winter and into the 
spring trade. The course of prices during the past 
year has been as follows: Pig iron at tide water, 
January last, was 18dols. It fell to 17.75dols. in 
midsummer, and has now advanced to 18.50 dols. 
Steel rails opened at 27 dols., fell to 26.50dols., and 
are now in active demand at 34.50dols. Bar iron 
opened at 40dols. per net ton, declined to 38 dols., 
and is now advancing. Nails opened to 2.10 dols,, and 
advanced steadily through the year to 2.60 dols., pre- 
sent quotations. Large orders will be placed in a few 
days for plate and structural iron. The skelp mills 
are sold up, and buyers are obliged to defer contract- 
ing for spring and summer supplies until some present 
contracts are executed. The Standard Oil Company 
will build between 50 and 100 miles of natural gas pipe 
during the coming spring, and this demand, besides 
the demand for plate, sheet, and structural iron, will 
make the coming winter one of exceptional activity. 
Old rails are out of the market. Small lots sold here 
this week at 21 dols. ; old steel rails have advanced 
50 cents. Stocks of pig iron remain about where they 
were twelve months ago. The production of ore dur- 
ing 1885 was equal to that of 1884. At presentan ex- 
ceptional activity exists, and all Bessemer iron is vir- 
tually out of the market for six months. Railmakers 
are not purchasing spiegeleisen or Bessemer pig because 
of high prices. The general improvement is likely to 
continue, because of the a large engineer- 
ing and railroad operations which will be inaugurated 
in the early spring. The eighth Clapp-Griffith steel 
mills will be in operation by midsummer. All steel 
mills are full of orders. A general downward tendency 
is favourable in industries outside of iron. Lumber is 
stronger. Wool is in good demand at the highest 
tices reached. Manufacturers of textile machinery 
ave orders for three months, and makers of machinery 
generally are better employed than for eighteen 
months, Some of the locomotive works have received 
large orders for engines, but the Baldwins here are 
running about half their usual force. The anthracite 
coal interest will announce the programme for the 
coming year, which will probably allow the mining of 
5,500,000 tons for the first quarter of the year. Con- 
tracts were placed yesterday for 34,000 tons of coal de- 
livered in New York city at 3dols. perton. A cutting of 
‘aa is reported in all markets, heavy shipments of 
umber continue to be made from the south and north- 
west. Yellow pine is in very active demand, and the 
arrivals for the past week at New York and Philadel- 
phia of all kinds, average 3,000,000 ft. per day. 





Cantor Lecrurges.—The next course of Cantor lec- 
tures at the Society of Arts will be on ‘‘ Friction,” by 
Professor H. 8. Hele Shaw. The course will consist of 
four lectures, which will be delivered on the following 
Monday evenings: Lecture I., January 18, “‘ The Fric- 
tion of Solids ;” Lecture II., January 25, ‘‘ The Friction 
of Fluids ;” Lecture III., February 1, ‘‘ The Mechanical 
Application of Friction ;” Lecture IV., February 8, 
** The Method of Reducing Friction.” The lectures com- 
mence at eight o’clock, 





Port Piriz.—The quantity of silt raised at Port Pirie, 
South Australia, during 1884, including 24,000 yards by 
Priestman crane, was 119,800 cubic yards, or about 27,000 
yards more than in the previous year, and, with the ex- 
ception of 1880, more than in any year since 1876. The 
most raised by the dredger in any one month was 11,882 
yards, and the average was about 8700 yards. The total 
excavated from the commencement of operations was 
786,430 yards. Thecost of raising and discharging was 
15.48d. per yard, or 8.11d. per yard cheaper than the pre- 
vious year’s work, and nearly 8d. per yard less than the 
average for the previous seven years. This great saving is 
accounted for by the reduction in the cost of depositing 
the silt, which was previously discharged on the wharf and 
run back by hand, trucks, &c., for the purpose of reclaim- 
ing Government swamp lands. The amount spent on 
dredging was about 9800/., or about 800/. less than during 
the previous year. 

WarTER SupPLy IN Vicrorta.—The United Echuca and 
Waranga Water Trust has been a larger borrower from 
the Victoria Government than any other similar body. 
The scheme which it has had to take in hand was neces- 
sarily costly, because it comprised a weir across the 
Goulburn, and also because the area of the trust, which 
lies between the Goulburn and the Campaspe, has fewer 
natural watercourses than most other northern and north- 
western districts, so that it has been necessary to con- 
struct an unusually large number of artificial channels. 
With regard to the weir, the plan of the work designed 
by Mr. Stuart Murray, late engineer of the trust, and 
now secretary of the Victoria Water Commission, is 
under the consideration of the Water Supply Department. 
It is a work of great magnitude. As the Goulburn cannot 
be diverted while the weir is being built, the idea is to 
proceed with the construction in sections by means of 
cofferdams. ‘The object of the weir is to divert water 
into the main channel of the trust. It will be capable 
of diverting any quantity of the river, and the quantity 
diverted will be regulated by the size of the main channel 
and the demand for water. The site proposed for the 
weir is some four miles above Murchison, and the length 





of the weir will be 1663 ft. 
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HAULING MACHINERY AT THE TERBONELLA SULPHUR MINES, ITALY. 


M. W. THEIS, ENGINEER, PALERMO. 
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We illustrate above a system employed at the Ter- 
bonella sulphur mines in Italy, for hauling up the 
slopes leading from the mine, the wagons loaded with 
the ore, and for distributing them on the surface. As 
shown on the plan, there are two slopes on which tracks 
are laid, commanded by the winding drums ; the rope 
passes over suitable guide pulleys to the carriage on 
which the cars containing the ore, are placed. The 
slopes are extended at the top in a sunken way, at 
right angles to which, and at a higher level, tracks are 
laid, by which the wagons can be run off on either side 
for subsequent treatment. The carriage on which are 
placed the small ore wagons, is shown clearly in Fig. 1. 
It supports three articulated frames each adapted for 
holding one wagon, which stands at right angles to the 
track laid on the slope. In order to maintain these 
wagons in a horizontal position the articulated frames 





are all connected to a wheel in front of the carriage. 
In Fig. 1 the relative positions of the different parts | 
are shown by the loaded carriage at the head of the 
slope and also by the second one on the horizontal length 
within the shed. The change in the two positions is | 
effected by the action of the controlling wheel as it | 
comes in contact with a special rail laid from the head 
of the slope along the horizontal portion, and which as 
the gradient changes, maintains the wagons in a hori- | 
zontal position. When the carriage arrives opposite | 
the lateral lines the wagons are run off upon them, the | 
level of the rails coinciding with that of the platform 
on which the wagons stand. This arrangement, which 


“Ne 


has been in successful operation for about ten years, is | 
| which seems to require a second 
| secure when thrusting the pistol hastily into a holster. 
| At the same time, it should be remenbered that the 
| cocking trigger does not effect the firing. 
| hammer to full cock and rotates the cylinder, and 


due to M. Wilhelm Theis, director of the Fonderia 
Oretea, Palermo. 








THE KYNOCH REVOLVER. 


TuHE Kynoch revolver, manufactured by the Kynoch 
Gun Factory, at Aston, Birmingham, is the invention 
of Mr. Henry Schlund. It may be regarded as the 
most cine in respect of lock mechanism of any exist- 
ing revolver, whether single or double action. It 
extracts the cartridges automatically and combines 
with this important feature, strength and safety in 
the closing of the breech. Certainty of aim when fir- 
ing is obtained by means of a double trigger, which 
serves many purposes. This secures quick repeating 
as in the double-action revolvers, and at the same time 
the revolver is not pulled out of the line of sight, as 
the trigger is pulled off by the forefinger, indepen- 
dently of the cocking motion, the cocking trigger being 
longer than the ordinary double-action triggers. The 
cocking tri ger further serves to tighten the grasp, 
and so oak es the power of the first recoil which 
affects the shooting of all revolvers, to be held in 
check. The light pull off enables a steady shooter to 
make surpassingly fine diagrams. 

The upper side of the barrel is perfectly free from 
obstruction, so that the sighting can be done with 
the greatest ease, and the entire weapon is flush and 
without projections, which can catch surrounding 





objects, with the exception of the cocking trigger, 
guard to render it 


It puts the 
these operations may be performed time after time with 
safety. 

a to the mechanical details, it is noticeable 
that no tools are required to take the weapon to pieces 
and to putit together. By removing a milled headed 
screw seen to the left of the general view, every indi- 
vidual part of the lock action comes apart, and can be 
cleaned and put together again in a few minutes. This 
screw is numbered 24 in Fig. 4. To load the pistol 
the thumb piece (marked 2 in Fig. 4 and shown sepa- 
rately in Fig. 3) is drawn back, and thus withdraws 
the sliding bolt 3 from the barrel 20, The barrel and 
cylinder are then tilted on the pin 15—a shake will 
effect this if only one hand be available—and as the 
chamber rises, the extractor is forced back by the 
lifter 15, and the empty shells are thrown out. When 
the barrel has moved about 80 deg. the spring 14, 
which works the lifter 15, is tripped, and the spring 13 
carries the extractor home ready for the fresh cartridge 
to be inserted. When these are in place the barrel 
and cylinder are returned to the position shown 
in Fig. 1, and are automatically locked by the 
bolt 3. All is then ready for firing. The middle 
finger is placed on the cocking lever, and the fore- 
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THE KYNOCH REVOLVER. 


MANUFACTURED BY THE KYNOCH GUN FACTORY, 


ASTON, NEAR BIRMINGHAM. 
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finger within the trigger guard. The cocking trigger 
is drawn back, taking with it the firing trigger for 
the greater part of its stroke. At the same time the 
lifter 8, which is pivotted to the cocking lever, 
engages with a ratchet wheel (seen in Fig. 2) attached 
to the cylinder, and rotates it through one-sixth of a 
revolution. To insure the exact amount of rotation a 
heel on the trigger, not to be seen in the engravings, 
engages in one of the six slots (Figs. 1 and 2) formed 
round the barrel. The end of the slot is square, and 
comes up against the heel which tightly grips the cy- 
linder, and holds it steady while firing. A toe-piece, 
just over the figure 4, in Fig. 3, holds the cylinder 
when the cocking trigger is in its normal position. 
Thecocking lever also compresses the main spring 7, 
and holds it in this state, until the firing trigger 12 
is pressed by the forefinger against the sear 9, and 
the hammer 5 is driven forward against the cartridge. 
If the pistol be not fired the release of the cocking 
trigger takes the pressure off the spring, and there is 
thus no danger of accidental discharge. 

It will thus be seen that the weapon presents many 
advantages. It can be loaded on horseback when one 
hand is engaged with the reins; there is nothing to 
obstruct the aim, and the act of firing does not throw 
up the muzzle, for the two operations of cocking and 
shooting are separate, and consequently the latter 
needs only a very light pressure of the finger to effect 
it. The breech is well protected, so that the flash 
from a burst cartridge cannot reach the face of the 
user, The mechanism is as nearly dust proof as 
possible, and can be entirely taken to pieces and 








cleaned in a few moments, and the whole forms as 
handy a weapon as can be desired, where rapid and 
accurate shooting is required. 








WATER GAS. 
The Relative Value of Water Gas and other Gases 
as Iron Reducing Agents. 
H. Tuwalrte. 

In order to approximately ascertain the relative re- 
— action of water gas, carbonmonoxide and super- 
heated steam, on iron ore, the author decided to have 
carried out the following experiments, which were con- 
ducted by Mr. Carl J. Sandahl, of Stockholm, who 
also carried out the analyses. The ore used was from 
Bilbao, and known as the Ruby Mine, and was a good 
average hematite. The carbonaceous material was the 
Trimsaran South Wales anthracite, and contained 
about 90 per cent. of carbon. 

A small experimental furnace was constructed of 
the form shown by illustration, about 4 ft. 6 in. high 
and 2 ft. 3 in. wide at the base, and gradually swelling 
to 2 ft. 9in. at the top, built entirely of fireclay bricks. 
Two refractory tubes 2 in. square internally, and the 
height of the furnace, were used for the double pur- 
pose of producing the gas and reducing the ore. 

The end of the lower tube rested on a fireclay ladle 
nozzle, and was properly jointed with fireclay ; 
through this nozzle the steam or air was supplied to 
the inside of the refractory tubes. In each experiment 
the ore and fuel were raised to the temperature ‘‘ of 
from 1800 to 2200 deg. Fahr.” by means of an external 
fire of anthracite. Great care was taken to prevent the 


contact of the solid carbonaceous fuel with the ore. In 
each experiment in which steam was used the latter 
was supplied at a temperature equivalent to 35 lb. to 
the square inch. 
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The air for producing the carbonmonoxide (CO) gas 


was used at the temperature of the atmosphere. As 
near as possible the same conditions were obtained in 
each experiment, and the equivalent weight of air was 
sent through the carbon to generate the same weight 
of CO as that generated when steam was used for the 
production of water gas. 

First Experiment, Steam (per se).—Both tubes A and 
B were filled with ore broken to the sizeof nuts. The 
tube A was heated to about 2000 deg. Fahr., the 
upper one to about 1500 deg. 

Norr.—In this experiment part of the steam 
was dissociated in passing through the turned- 
up end of the steam supply pipe, which be- 
came very hot, and the steam would form with 
the iron the magnetic oxide (Fe, O,). The reduction 
would doubtless be due to this dissociation. The pieces 
of ore found on lowest end of the tube A, were dark 
coloured and semi-fused ; part of one of these pieces 
was crushed fine, and tested, see Column I. The re- 
mainder of these black pieces was mixed with the rest 
of the ore contained in tube A and ground and tested, 
see Column II. The ore in upper tube was all broken 
up together and tested, see Column III. When finely 
crushed the colour of No. I. was blueish black ; No. II. 
a shade darker red; No. III. a little darker than the 
natural colour of the ore. The analyses gave : 














mais ) 3 II. III. 
per cent. per cent. per cent. 
Ferric oxide (Fe..03) . 68.55 76,47 84.81 
Ferrous oxide (FeO) 16.20 9.50 1.50 
Total.. 84.75 85.97 86.31 
Calculated : 
Ferric oxide (FeO) 82.55 5.36 81.47 
Magnetic oxide (Fe304) --| 62.20 30.61 4.34 
Ferrous oxide (FeO) aa Pr | 
Total.. 84.75 85.97 |° 86.31 
Percentage of ‘total oxygen re- 
duced pe “# Se - 6.93 4.02 1.07 
Metallic iron 60.59 60.92 60.54 


| 
Second Experiment, Water Gas.—The tube A was 
filled with small pieces of anthracite, and heated until 
all the volatile matter had been expelled. The tube B 
was then placed in tube A, the joint being made with 
fireclay, and to prevent the steam from carrying small 
particles of solid carbon into ore in the upper tube, the 
anthracite was divided from the ore by means of a 
piece of fine wire gauze. The steam at a pressure of 
about 35 lb. to the square inch was passed through the 
anthracite. The tube A was heated to white heat, the 
tube B at its lower end to bright red, the top to cherry 
red. 

Four Samples were Tested.—I. The bottom layer 
1} in. thick ; the colour of ore quite black, with small 
particles of reduced spongy metallic iron. II. Layer 
above I., 4} in. thick ; the colour was also black, but 
showed a little purple tint. III. Layer abovelIT. 5 in. 
thick ; purple red colour. IV. Layer above III., ore 
a red colour. The analyses gave ; 


i. | 


hii eng nD | IV. 





per cent per cent per cent per cent 
; 61.60 


Ferric oxide (Feo03) 26.08 8271 | 80.55 














Ferrous oxide (FeO) 60.40 23.90 5.18 | 1.08 
Total 86.48 85.50 87.89 | 81.63 
Calculated : 
Ferric oxide (FeoO3) .. a 8.49 | 59.77 | 77.75 
Magnetic oxide (Fe304) 37.82 | 77.01 | 28.12 3.88 
Ferrous oxide (FeO) .. 48.66 
Total 86.48 | 85.41 | 87.89 81.63 
Percentage of total oxygen re- | 
duced .. an Ms --| 24.03 | - 10.02 2.26 0.49 
Metallic iron 65.24 | 61.71 | 61.93 | 57.23 





Nore.—All the carbon dioxide (CO*) occurring in the ore as 
calcic carbonate was expelled. 
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Third Experiment, Carbonmonoxide (CO).—The tube | actions during the forenoon at 40s., 403. 0}d., and down 
Awas filled with anthracite in the manner described for | to 39s. 11d. cash, also at 40s. 3d. down to 40s, 14d. one 


the second experiment, and heated to drive off the volatile | 


matter, before the ore was placed in the upper tube B, 


and the anthracite was divided from the ore by means 


of a piece of fine wire gauze. The lower tube A was 


heated to the temperature of white heat, the upper | 


one B to a temperature of bright red, I. Layer, | in. 
thick from the bottom ; ore dark brownish coloured. 
II. Layer 4 in. thick above I.; ore reddish brown. 
III, Layer 11 in. thick above II. ; ore red colour. The 
analyses gave : 


oa bas 


III, 


3.26 
37.86 


| a dadatiarns 
per cent. | per cent. per cent. 

Ferric oxide (Fe,03) 4 | 7891 | 77.74 

Ferrous oxide (FeO) 


3.46 1.44 


Total .. 82.37 79 18 
Calculated : 

Ferric oxide (Fe.,03) 

Magnetic oxide (Fe304) 

Ferrous oxide (FeO) 


| 
| | 
} 
| 


62,72 
18.40 


11.14 


Total .. 81.12 82.37 
Percentage of total oxygen re-| 
: os oe --| 16.44 
-| 69.73 
{ 


1.49 


Metallic iron 57.93 55.54 


Norts.—The carbonmonoxide (CO) had failed to remove from the 
ore the carbon dioxide existing as calcic carbonate. The summary 
of experiments in the following Table appears to show that the 
water gas is a more powerful reducing agent than CO in propor- 
tion to the ratio of as 

4.21x100 _ 
9 


4,21 : 6.72, or a 52 per cent. 


month, the close being buyers at 39s. 11d. cash and 
| 403. 14d. one month, with sellers at 4d. per ton higher. 
| Business was done in the afternoon at 39s, 10}d. and 
| 39s. 11d. cash, also at 40s. O}d. to 40s. 14d. one month, 
| with buyers at the close at 39s. 10}d. cash and 403. 1d. 
one month, and sellers at 4d. per ton higher. Low rates 
again prevailed in to-day’s market, but there was a slight 
| improvement before the close. During the forenoon the 
| rates were 39s. 104d. to 403. 04d. cash, and 40s. 1d. to 
| 40s. 3d. one month, the close being sellers at 40s. $d. cash 
and 40s. 3d. one month, and buyers at 4d. per ton less. 
| Business was done in the afternoon at 40s. O}d. up to 
| 40s. 14d. and back to 40s. O}d. cash, and at 40s, 34d. 
} one month, and subsequently there were sellers at 
ine Ojd. cash and 40s, 3d. one month, and buyers 
| at 4d. lower per ton. From the foregoing statement 
| of the course of prices from day to day it will be 


_|seen that the New Year has brought even a more 


decided depression in the pig-iron market than was 
reported at any time during last year. To some extent 
this depression is said to be attributable to the increase of 
the stocks in the Cleveland district, and to the unfavour- 
able reports recently received from the leading iron 
centres. So far as ordinary Scotch pig iron is concerned, 
there is no improvement indicated in the demand from 
the Continent or from America, but there is rather more 
inquiry for hematite pigs. The prevailing low pees are 
now attracting outside investors. There are still 92 blast 
furnaces in actual operation, as compared with 93 at this 
time last year, but the production is far in excess of the 
demand. During last week the shipments from all 
Scottish ports amounted to 5598 tons, as against 4965 tons 
in the preceding week, and 7576 tons in the corresponding 
week of last year. The United States took 562 tons ; 
Australia, &c., 605 tons; France, 466 tons; Italy, 620 
tons; Russia, 100 tons; Holland, 150 tons; Spain and 
| Portugal, 100 tons; and other countries, smaller quan- 
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( 60.59 12.60 | 47.99 16,20 | 68.55 | 84.75 
..+| IL | 60.92! 7.89 | 58.83; 9.50 | 76.47 | 85.97 | 2 
(11. | 60.54! 1.17 | 59.37 1.50 | 84.81 | 86.31 
I. | 65.24 46.98 | 18.26 60.40 | 26.08 | 86.48 
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87.89 
81.63 | 2 

81.12 | 25 
82.37 
79.18 


-84 | 56.39 
69.73 | 29.45 | 30.28 37.86 | 43.26 
57.93 | 8.46 | 78.91 


2.69 | 55.24 
55.54 1.32 | 66.42 1.44 77.74 


8rd... 


Mr. B. D. Healey, Assoc. M. Inst. C.E., and the 
author are just now constructing large experimental 
plant in which water gas will be used as the reducing 
agent. This plant would have been at work before 
this but for some defects in the valvular arrangements, 
which will be entirely removed in the new modifications 
of the plant. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
with a continuance of the depression last Thursday, and 
prices fell to within 14d. per ton of the lowest rate touched 
during the past twenty years, but there was a recovery to the 
extent of 3d. per ton, the close being 1d. below the previous 
day’s final quotation. There were transactions during 
the forenoon at 40s. 14d. to 40s. 44d. cash, also at 40s. 44d. 
to 40s. 64d. one month, the close being buyers at the top 
quotations, and sellers wanting 4d. more per ton. In the 
afternoon business was reported at 40s. 34d. to 40s. 44d. 
cash, also at 40s. 6d. and 40s. 64d. one month, with sellers 
at the close at 40s. 44d. cash and 40s. 7d. one month, and 
buyers at 4d. per ton lower, Friday’s market wasashade 
firmer, and there was a recovery of an additional 14d. per 
ton. The closing price, although 44d. above the lowest 
uotations, was aha. under the previous week’s close. 
3usiness was done in the morning at from 40s. 44d. to 
40s. 6}d. cash, also at 40s. 64d to 40s. 84d. one month, and 
there were sellers at the close at 40s. 54d. cash and 
40s, 74d. one month, with buyers offering 4d. less per ton. 
The afternoon quotations were 40s. 54d., 403. 6d., and 
back to 40s. =< cash, and 40s. 74d. and 40s. 8d. one 
month, the market closing with sellers at 40s. 6d. cash 
and 40s, 8d. one month, and buyers at 40s. 54d. and 
40s. 74d. respectively. The market opened very dull on 
Monday, and prices fell to the lowest point touched last 
week, and closed at the worst, being 44d. per ton 
under last week’s closing quotation. On forenoon Change 
the prices accepted were 40s. 44d. to 403. 3d. cash, 
also 40s. 6)d. to 40s. 54d. one month, and the close was 
40s. 34d. cash and 40s. 6d. one month nominal. In the 
afternoon transactions took place at 40s. 34d. down to 
40s. 1)d. cash, also at 40s, 54d. down to 40s. 4d. one 
month, with sellers at the close at the lowest quotations, 
and buyers at 4d. per ton lower. Yesterday’s market 
assumed something like a panic condition, and the fondest 
hopes of the ‘* bears” were realised, as the price of warrants 
went below 40s., hitherto the lowest quotation during the 
last thirty-four years. Sellers were jubilant, and pre- 
dicted a still further decline in prices. There were trans- 
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tities. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 672,860 
tons, as compared with 671,539 tons yesterday week, thus 
showing an increase for the week of 1321 tons. 


The Scotch Steel Trade.—The several steel works in 
Lanarkshire are again in fairly active operation after the 
New Year holidays, but the number of new orders com- 
ing to hand is not up to the desire of the makers, and with 
the view of stimulating the demand in some degree the 
firms embraced in the Scotch combination have recently 
announced a reduction of 7s. 6d. per ton on the price of 
ship plates, and 2s. 6d. on the price of angle bars, 


Royal Scottish Socicty of Arts.—A meeting of the Royal 
Scottish Society of Arts was held on Monday night, Mr. 
David Bruce Peebles, President, in the chair. r. 
Ivison Macadam read a paper on ‘‘ The Employment of 
Gas and Paraffin Oil for Cooking and Heating.” The 
author first considered the caloritic value of coal, cannel 
coal gas, soft coal gas, and paraffin oil, and stated that, 
weight for weight, the gas and oil were half again as 
valuable as the coal. Proceeding to the consideration of 
the products of combustion, he pointed out that in the 
case of coal the substances produced were much more 
impure than was the case with the other bodies ; and the 
idea that gas tainted the meat was said to be entirely 
without foundation. The paper was illustrated with many 
stoves for cooking and heating by gas and oil sent specially 
to illustrate the paper; and these were explained and 
shown in action. In summing up the results of many ex- 
periments, Mr. Macadam said that cooking by gas, when 
the price was 3s. 6d. per 1000 cubic feet, could be effected 
at a saving of about 3/. per year in an average household, 
and even after allowing for heating of the kitchen, &c., 
that at least 20s. might be left in favour of the gas. When 
gas was 4s. per 1000 ft. no advantage was possible ; whilst 
at 2s. 6d. the saving by cooking by gas was at least 
2/. 10s. per year. When the kitchen was heated with a 
coal fire, or if no extra heating was necessary, then a 
saving of nearly 5/. per annum was quite possible. The 
chairman, in ry wen J a vote of thanks to Mr. Macadam, 
said he thought they were coming now to the age of oil 
and of gas. If they could only get gas reduced to the 
price it was in America they would do well. A com- 
mittee was appointed to consider Mr. Macadam’s paper. 


Engineering Appointment for the Edinburgh Interna- 
tional Exhibition.—The Committee of the International 
Exhibition, which is to be held this year in Edinburgh, 
has just appointed Mr. Carey, who was the engineer to 
the Inventions Exhibition in London, to take charge of 
the machinery section of the Exhibition. He will enter 
upon his duties immediately. 








Lynedoch Station, Greenock. —A wrought-iron girder 
bridge in three spans, averaging 75 ft. each and 25 ft. in 
width, isto be erected as part of the new works involved 
in the extension of the Lynedoch Station, Greenock, which 
the Glasgow and South-Western Railway Company are 
now carrying out. The contract for the construction 
has been let to Messrs. J. and R. Houston, Engineers, 
Greenock. 


Quayage Extension at Port-Glasgow.—The Port-Glasgow 
Harbour Trust have resolved on the erection of a new 
wharf at the east side of the mid-harbour, and in order to 
give employment to a number of the local carpenters who 
are out of work, the Trust have resolved on executing the 
work themselves under the superintendence of a competent 
foreman, It is calculated that the work will cost between 
3000/. and 40007. 


The New Tau Bridge.—When completed the new Tay 
Bridge will be rather more than two miles long, and its 
cost will be between 600,000/, and 700,000/. In addition to 
the side girders of the old bridge, there will be some 
21,000 tons of ironwork, all new. The spans covering the 
eighty-five openings between the piers will range from 
56 ft. to 245 ft. in length, and at the centre they will be 
76 ft. above the water level. It is calculated that 34 
millions of rivets will ultimately be used in the structure. 


Short Time at Inverness.—The locomotive superintendent 
of the Highland Railway has announced that instead of 
paying off a number of the workmen under his charge at 
Inverness, he has resolved to make the working week to 
consist of five days. 








NOTES FROM THE SOUTH-WEST. 

Welsh Coal Exports.—The quantity of coal exported 
from Cardiff to foreign ports during December, was 
548,133 tons. From Newport, the quantity shipped was 
173,034 tons, and from Swansea 74,393 tons. These 
figures show a considerable increase on the shipments 
from these places in December, 1884, and the depression 
which has prevailed for the last few months may now be 
considered to have passed away. The total quantity of 
coal exported from Cardiff during 1885 was 7,132,133 
tons ; for 1884, the quantity was 6,967,078 tons ; the in- 
crease for the year was therefore about 2 per cent. The 
increase of 1884 over 1883 was 3 per cent. The total 
quantity of coal exported from Newport was 1,767,791 
tons, an increase of 24 per cent. on the quantity exported 
in 1884, which was an increase of 8} per cent. on the 
quantity shipped in 1883. The quantity of coal shipped 
last year from Swansea reached 846,627 tons; but this 
was a decrease of nearly 15 per cent. on the total ship- 
ments for 1884. The coastwise shipments last year were : 
Cardiff, 1,090,953 tons; Newport, 1,128,546 tons; and 
Swansea, 684,956 tons. 


The ‘* Bellerophon.” —The Bellerophon, 20, ironclad, was 
taken outside Plymouth Breakwater on Tuesday for a 
three hours’ full-speed trial of her machinery. The ship’s 
head was directed north-west, and a run was made in that 
direction for nearly two hours, the vessel maintaining a 
speed of 13 knots per hour. On leaving, the draught of 
water forward was 24 ft.; aft, 27ft. 6in.; steam in the 
boilers, 291b. ; revolutions of engines, 66.5; vacuum in 
condensers, 26 in. ; pressure on piston, 22.2 1b. ; indicated 
horse-power, 5911; mean speed, 13.33 knots per hour. 
Occasionally the speed rose to 14 knots per hour. The 
steering of the vessel with the balanced rudder and the 
steam steering engines was all that could be desired, and 
the time taken in stopping and starting the engines was 
from full speed ahead to stopping, 3 sec. ; from starting 
to full speed astern, 6 sec. The machinery was in charge of 
Mr. H. Williams, chief inspector of machinery, assisted 
by Mr. D. Grant, chief engineer of the ship. Mr. C, 
Rudd, second assistant to the chief engineer, attended on 
behalf of the steam department of the dockyard, and Mr. 
Edgcumbe was present on behalf of the constructive de- 
partment. 


The Severn Tunnel.—Goods traffic may be said to have 
been commenced through the Severn Tunnel on Saturday. 
The first train carried coal which had been raised out of 
the pits of Messrs. Nixon and Co., and Messrs. Thomas 
and Co., at Aberdare, the same day. The train left 
Aberdare about 10 a.m., and started from the South 
Wales side of the tunnel about 1 p.m., arriving at Bristol 
at 2.30 p.m., en route vid Salisbury, for Southampton. 
The general manager, Mr. Grierson, and Mr. Walker, 
the contractor, who has carried out the works, travelled 
with the train, accompanied by Mr. Lambert, chief 
goods manager, Messrs, Walton and Allen, superin- 
tendents, and Simpson, locomotive engineer. The Severn 
Tunnel Railway is between seven and eight miles in 
length, about 44 miles being in the tunnel, of which latter 
2} miles pass under the estuary of the Severn. The 
new line will havea beneficial effect upon trade between 
South Wales, Bristol, and the south-west of England, the 
distances from Cardiff and Newport, vid Gloucester, to 
Bristol, being 82 and 93 miles respectively, while vid the 
Severn Tunnel they will be about 28 and 39 miles respec- 
tively. The distances from Merthyr, Swansea, Milford, 
&c., on the Welsh side, to Bristol, Salisbury, South- 
ampton, Portsmouth, Exeter, Plymouth, &c., on the 
other, are also shortened to about the sameextent. The 
tunnel and the doubling of the line connecting it with 
Bristol has cost about 1,750,000/. Sir J. Hawkshaw has 
been engineer- in-chief. 


Newport.—The steam coal trade has not shown much 
change. The demand for large house coal has been fairly 
active, but the small house coal trade has been dull. In 
the manufactured iron trade the outlook is considered to 
be improving rather than otherwise; last week’s ship- 
ments comprised 1607 tons to Trouville, and 292 tons to 
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Paysandu. Last week’s coal clearances were 54,777 tons. 
From Bilbao there arrived 6205 tons of iron ore, and 
3650 tons came to hand from other sources. 


Movable Tips for the Bute Docks.—Sir W. T. Lewis, the 
able manager of the Bute Docks, has for some time had 
under consideration the question of using portable ma- 
chinery for the shipment of coal; and he recently entered 
into an arrangement with Mr. G. Taylor, of Penarth, 
with a view to the introduction at the Bute Docks of the 
patent movable hydraulic coal tips introduced by that 
gentleman. The first of these movable tips, the erection 
of which has been completed at the Roath basin by Sir 
W. G. Armstrong, Mitchell, and Co., of Newcastle-upon- 
Tyne, has been set to work. The mode of shipment at 
the movable tip is identical with that at the fixed tip. 


The ** Swiftsure.”—The Swiftsure, 10, ironclad, which 
recently arrived home from the Pacific station, has been 
placed in dock at Keyham, and has been examined with 
a view to ascertain the extent of the damage she sustained 
on her passage home. It has been found that the damage 
done to her starboard side is far more extensive than was 
at first supposed, and the nature of the injury is said to 
leave no doubt that the Swiftsure, instead of grounding 
on a sandbank, as was originally supposed, must have 
struck on a rock, as her plates are very much torn. 


Cardif.—The steam coal trade remains in much the 
same state, although the demand for small steam coal has 
been, perhaps, scarcely so active. There has been no 
improvement in the iron ore trade. Last week’s clearances 
comprised 117,007 tons of coal, 1100 tons of iron, 2020 tons 
of patent fuel, and 736 tons of coke. From Bilbao there 
arrived 5507 tons of iron ore, and 2204 tons came to hand 
from other sources. 


Pontymister Tin Works. —For some time past, in conse- 
quence of the we depression in the tin-plate trade, 
operations at the Pontymister Tin Works have been re- 
stricted to three-quarter time. It is gratifying to find 
that in future the employés are to work full time. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England iron and allied trades 
was held at Middlesbrough and was very well attended. 
The amount of business transacted was as on previous 
gatherings of late exceedingly small. The large increase 
in stocks, the falling off in shipments, and the strike of 
shipbuilders on the Tyne and Wear, had a very depress- 
ing effect upon the market. No. 3 Cleveland pig was 
again quoted 31s. 3d. per ton for prompt shipment in the 
Tees, but only a few sales were made, buyers generally 
holding off and purchasing merely sufficient to meet their 
immediate requirements. Up to date there have been 
shipped from Middlesbrough 13,300 tons of pig iron as 
compared with 19,500 tons at the same period last month. 
No doubt the stormy weather has had something to do 
with the decrease in exports, but it cannot be denied that 
the demand generally for pig iron is very slow. Hematite 
pig iron is firm at 44s. per ton for Nos. 1, 2, and 3 f.o.b. 
west coast ports, and the prospects of this class of iron 
are improving as America is now beginning to take de- 
liveries of some parcels recently sold to that country. The 
manufactured iron trade continues dull, and the mills now 
in operation are only partially employed. Iron ship- 
plates are quoted 4/. 10s., angles 4/. 7s. 6d., and steel ship- 
plates 67. 103s. per ton, all less 24 per cent. at works. 


Engineering and Shipbuilding.—Throughout the North 
of England there is a fair amount of engineering work 
going on, but complaints are still made as to the low 
prices obtained. In the shipbuilding trade there are no 
signs of improvement. On the Tyne and Wear the men 
are on strike against a reduction of 124 per cent., and in 
the course of a few days the stoppage of work will not be 
confined to these places ; the Bastipecks and Stockton 
having received the same notice of a reduction in wages. 
Both employers and workmen seem indisposed to make 
any concession in this dispute, and at present there is 
unfortunately no reason te believe that a settlement is 
likely to be arranged. At Middlesbrough the shipbuilders 
are not connected with the association of masters, and 
no action on the wages question is being taken. There is 
very little work however on hand at the Middlesbrough 
shipyards, and the prospects of improvement are remote. 
A large number of men are out of work in the northern 
towns, and the distress is so general that public subscrip- 
tions are being raised for the relief of poor families. 


The Steel Trade.—The steel works in the north continue 
busier, and with the orders for steel rails and sleepers 
there is work on hand which will keep them going for the 
next few months. Prices remain low, but it is expected 
that that very fact will induce more orders, and so keep 
the district better employed than it has been for a long 
time past, 


The Coal and Coke Trades.—The coal and coke trades 
remain “we and prices are the same as those quoted a 
week ago. The unfortunate wages dispute at the South 
Medomsley Colliery near Consett, in the county of 
Durham, has assumed a more serious aspect. Many of 
the workmen on strike have been evicted from their 
houses. The men’s Association have taken up the matter, 
and are providing shelter for the evicted workmen and 
their families, 








BELGIAN Sreev Ratts.—In the first seven months of last 
year, Belgium exported 27,315 tons of steel rails. The 
corresponding exports in the corresponding period of 
1884 were 31,470 


tons. 


MISCELLANEA. 
Tue trials made of Natal coal on the local railway have 
ended satisfactorily. 


A new railway bridge is to be constructed across the 
Dee about a mile above Connah’s Quay. 


A rectification of the frontier between Holland and 
Belgium is in progress, 

The sum of 160/. has been voted for the making good of 
the steam steering of the Polyphemus, which has so com- 
pletely broken down. 


The Canadian Pacific Railway Company announce a 
half-yearly dividend at the rate of 3 per cent. per annum 
on the capital stock. 


The first of the Nile boats, a number of which are being 
pa at Chatham Dockyard, was shipped last week 
or despatch to Egypt. 


The executive council of the American Exhibition an- 
nounce that the date of opening the Exhibition has-been 
changed from May 1 of the present year to May 2, 1887. 


The Austrian ironmasters are now agitating for an in- 
crease of 50 per cent. on the iron dues, by which means 
they hope that foreign importations may cease altogether. 


Orders have been issued by the Admiralty for all large 
ironclads to be provided with not fewer than four electric 
search lights and mirrors. 


The directors of the London and St. Katherine Docks 
Company recommend a dividend at the rate of 2, 5s. per 
cent. per annum, free of income tax, for the past half- 
year. 


The engineering business hitherto carried on at Mill- 
wall by Joseph Westwood and Co., has been converted 
into a limited liability company. There will be no issue 
of capital to the public. 


The Local Board of Dawlish have decided to obtain the 
opinion of Mr. James Lemon, C.E., of Westminster and 
Southampton, as to the best means of disposing of the 
sewage of the district. 


The Edgar Thomson steel works at Pittsburg have been 
closed. Three thousand men are thrown idle. A strike 
on the part of the furnacemen made it impossible to run 
the other portions of the works, 


Successful experiments have been made by the United 
States military authorities with a new high-power rifle. 
The bullet is said to have perforated 1 in. of steel at 
short range with reserve of force sufficient to kill two men. 


The Austrian Lloyds Company is going to inaugurate a 
new service of fast steamers between Trieste and Alex- 
andria. Two fine vessels, which are to run 14 knots an 
hour, are being built in this country for the purpose. 


The Anchor Line has arranged a fortnightly express 
service from Liverpool and from New York every alter- 
nate Wednesday. This will be performed by the City of 
Rome, in conjunction with the America (National Line), 
and is to begin on the 31st of March.. 


The reductions to be effected at Chatham Dockyard will 
not be carried out on the extensive scale which was anti- 
cipated would be the case. The discharges will be con- 
fined to the workmen who were entered for temporary ser- 
vice during the war preparations of last year. 


The liquidator of the Hammond Electric Light and 
Power Supply Company (Limited) has given notice that 
he is prepared to pay the debenture holders upon applica- 
tion at the offices of Theobald Brothers and Miall, 23, 
St. Swithin’s-lane, E.C. 

A block of some hours, involving much inconvenience, 
occurred on the District Railway last Monday, the cause, 
we understand, being that a Great Western train became 
fixed at Charing Cross owing to its not being possible to 
release the automatic vacuum brake. 


It is reported that Admiral Sir George Willis, the new 
Commander-in-Chief at Portsmouth, with a view to check- 
ing the abuse of harbour service in his command, has 
called for a return of all ranks up to and including warrant 
officers who have been employed at Portsmouth for a 
longer period that three years, 


The Board of Trade returns for last month show no 
cessation in the process of contraction which has marked 
the foreign trade of the year. The imports amounted to 
31,144,000/., a decrease of 1,930,000/., or about 5? per cent., 
and the exports to 17,204,000/., a decrease of 636,000/., or 
about 34 per cent. 


The gross receipts of the 22 principal railways in the 
United Kingdom for the week ended January 3, amounted, 
on 15,2564 miles, to 1,068,156/., and for the corresponding 
period of 1885, on 15,020} miles, to 1,073,648/., an increase 
of 236 miles, or 1.5 per cent., and a decrease of 5492/., or 
0.5 per cent. 


The Mersey is to be armed with two 8-in. steel breech- 
loading guns on Vavasseur central pivot mountings, four 
6-in. guns, similarly mounted, and six 6-in. broadside 
breechloading guns, together with three 6-pounder quick- 
firing guns, six l-in. four-barrel Nordenfelt guns, two .45 
five-barrel Gardner guns, and eighteen Whitehead tor- 
pedoes, 

It is stated that a meeting of the proposed Association 
of Steamship Owners will be held at Newcastle about the 
21st. prox. to confirm the rules as drafted at a meeting of 
the provisional central grand committee, under the presi- 
dency of Mr. James Laing, when representatives from 
Dundee, Glasgow, the Hartlepools, London, Middles- 
brough, Newcastle-on-Tyne and district, Stockton, and 
Sunderland will attend. 





been found near Port Arthur, Ontario, in Lake Superior, 
the spot being included in the famous Silver Islet mine 
formation. Five men are engaged in the workings and 
the ore is now being shipped. Half a million dollars 
have already been invested in the undertaking, and one 
mine has been sold for 250,000 dollars. Sixty miles of 
wagon road have been constructed and a railway charter 
has been applied for. 


Through a landslip which occurred on an embankment 
at the entrance to the Christleton Tunnel on the London 
and North-Western Railway near Chester, a goods train 
was completely wrecked. The tunnel is 200 yards long, 
and carries the line beneath the Shropshire Union Canal. 
The train going at thirty miles an hour ran into the fallen 
débris, The loaded trucks in the middle of the train were 
iled four high, and securely jammed in the tunnel. 
‘ortunately no one was seriously hurt, but the Irish mail 
which passed the spot a short time previously uudoubtedly 
had a narrow escape. 


A Times telegram states that it is reported that the 
Servian Government has just signed a contract with an 
English firm for the delivery of 600,000 fr. worth of 
Zubovitsch Jand torpedoes, within six weeks from last 
Saturday. If the report is to be trusted, the con- 
tractors asked for the payment of 100,000 fr. down, and 
required that the rest of the purchase money should be 
deposited in 20 fr. gold pieces in an English bank. This 
condition is alleged to have been already complied with, 
and it is added that the consignments of torpedves are to 
be made at Nish, from Saturday to Saturday, until the 
whole order has been executed. 


During the past year 108 new vessels have been launched 
on the Tyne, representing 106,518 tons, which is a de- 
crease of 16,694 tons from last year. Messrs. Palmer and 
Co. have launched eleven vessels and six barges, of a total 
Sonege of 25,057 tons, or 3800 tons less than last year. 
Sir W. G. Armstrong, Mitchell, and Co. have launched 
11 vessels, of 14,266 tons in all. Messrs. Swan and Hunter, 
Wallsend, have launched vessels representing 12,800 tons 
during the year; Messrs. Redhead and Co., South Shields, 
about the same quantity ; Messrs. Hawthorn, Leslie, and 
Co. about 14,000 tons; Messrs. Wigham, Richardson, and 
Co. about 11,000 tons. 


On Saturday the first mineral train from South Wales 
successfully passed from Aberdare through the Severn 
Tunnel to Bristol and on to Southampton. The coal, cut 
in the early morning, reached Southampton between eight 
and nine the same night. It took just 19 minutes to pass 
through the four miles and one-third of tunnel, two and 
a quarter of which are beneath the rapidly flowing Severn, 
at a depth of from 45 ft. to nearly 100 ft. below the bed 
of the river. To the lowest point, the Shoots, the gradient 
is 1 in 90, and the rise to the Gloucestershire side 1 in 
100. The road was found to be in admirable condition ; 
there were no slacks throughout the journey, and the 
atmosphere was so pure that the daylight could be seen 
at two miles distance. 


After several meetings of the Iron Trades Employers’ 
Association held in Manchester, the following notice has 
been forwarded to the members for posting up at their 
respective works; ‘* Notice to workmen :—In consequence 
of the depressed state of trade and the high cost of pro- 
duction in this district, the wages of all workmen in these 
works will be reduced 74 per cent. on the rates paid in 
the early part of 1879. This notice to take effect on the 
last pay-day in the present month.—January, 1886.” 
Similar action has been taken in other districts in Liver- 
pool and Birkenhead. Uniform notices were put up on 
the last day of the year, and the reductions will come into 
effect on the 22nd inst. In Glasgow, and on the Tyne 
and Wear, and at Barrow-in-Furness, notices for a reduc- 
tion have also been given. 


Some experiments have recently been carried out at 
Manchester on a machine for cutting and resurfacing 
roadways laid with wood paving. The machine is the 
invention of Mr. Arthur C. Bicknell, of the Sandycroft 
Foundry Company, Chester. In appearance it is not 
unlike an ordinary traction engine, propelling itself, and 
carrying in front of it a large revolving horizontal head 
fitted with cutters, and driven by friction gearing. In 
the experiments referred to a number of old wooden 
blocks which had been taken up from a worn-out road, 
and were full of stones and grit, were laid in concrete, and 
fitted in with cement and sand. A week was then allowed 
for the cement to be thoroughly set, and the surface was 
then taken off, the cuts varying from 4in. to 3 in. in 
depth. The deeper the cut the better the machine 
appeared to work, the cutters getting below the grit and 
stones on the surface. The speed at which the cutting 
head advanced was about 1 ft. per minute. 


The members of the Congo Railway Syndicate met on 
last week at Manchester. A report of the negotiations 
which had been carried on in Brussels with the ministers 
of the —y of the Congo State was presented, and 
also a copy of the agreement which had been signed on 
behalf of the king; and by Messrs. W. Mackinnon, 
H. M. Stanley, and J. F. Hutton, on behalf of the com- 
pany. The company is to be founded by Royal Charter, 
and it is pro d to call it ‘‘The Royal Congo State 
Railway and Navigation Company.” The Congo Govern- 
ment will grant the company all the lands for tke railway, 
stations, &c., and in addition 10,000 acres of land and all 
minerals for every mile of railway constructed. Certain 
privileges and concessions relative to the Customs duties, 
freedom from taxes, and guarantees of traffic are also to 
be granted to the company. A resolution was passed 
declaring that the result of the negotiations as contained 
in the memorandum presented to the meeting was satis- 
factory, and adopting and confirming the memorandum 
on behalf of the Congo Railway Syndicate. The meeting 





Large and extremely rich deposits of silver ore have 








was adjourned till the 20th inst. in London, 


[JAN. 15, 1886, 








ENGINEERING. 














RADIAL VALVE GEARS. 


(For Description, see opposite Page.) 
x 




































































Jan. 15, 1886. ] 


ENGINEERING. 





61 











RADIAL VALVE GEARS. 





Fia. 9. 











ep ee y 


iabtetanteetee 





Fie. 10. 


Fia. 





Fic. 15, 











| Association at its annual meeting at Washington. 





ON SOME MODERN VALVE GEAR.* 
By Orro Gruncer, New York. 


Mor: than a generation has passed since the Stephen- 
son link made its first appearance. It was immediately 
followed by the modification of Gooch, and later on by 
that of Allan, and these three designs, so vastly superior 
to the systems pene in use, quickly superseded them, 
and they still domineer. Age did not detract anything 
from their excellent qualities. According to the dictations 
of circumstances, fancy, real, or imagined difficulties in 
manufacture, one or the other is selected, and they all 
seem to keep well abreast in the general run of modern 
locomotive practice. Time has added the nimbus of 
venerable pe camera and nothing short of the most 
eminent qualities could enter into a successful competi- 
tion. Attempts have been made in such a direction—even 
at very early dates—and there is especially one system 
which to the present day, enjoys a localised reputation. t 
refer to the Walschaert motion, which is principally used 
in Belgium and some parts of France and Germany. 


* Paper read before the Railway Master Mechanics’ 
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More recently a far more serious competition presented 
itself in a gear working entirely without any eccentrics 
whatever, and which even discards the time-honoured 
link. This gear, the invention of Mr. Charles Brown, 
formerly manager of the Swiss Locomotive Engine Works 
at Winterthur, but now engaged in the erection and sub- 
sequently in the mangement of most extensive steel works 
in the south of Italy—a filial of Sir William Armstrong, 
Mitchell, and Co.’s works in Newcastle-on-Tyne—I wis. 
to present to your honourable body in some of its charac- 
teristic forms. Mr. Brown has himself made over 600 
applications of hisgear. It is weed gaining in importance 
through its perfect working and the simplicity of its de- 
sign, and I may safely say, that the general recognition of 
its merits is merely a matter of getting personally and 
practically an insight into its operation. 

have here with me a number of drawings from the 
Swiss Locomotive Works, all of forms that were actually 
built. For the better demonstration of the underlying 
principle, I have prepared a series of skeleton sketches ; 
these, however, are merely for the purpose of showing 
clearly the elementary parts, and they possess no claims 
to accurate proportions. 

In one of the forms of Mr. Brown’s gear many of you, 
no doubt, will recognise at once a motion of which much 
has been said and written of late, though pons under a 
different name. On this account, I think, there will be felt 
a general interest to learn something of its origin and of the 
principle upon which it rests. This brings me back toa 
reversing valve motion which was originally patented in 
France somewhere between 1810 and 1850. It was re- 
invented and patented in England in 1859 by John Wesley 
Hackworth, the eminent engineer, whose name and that 
of his father, are so closely associated with the develop- 
ment of the locomotive engine. Hackworth appears to 
have been the first one to bring it into permanent use, and 
the gear has been named after him. 

In this gear there is one eccentric only for each cylinder. 
The free end B of the eccentric rod A B (see Fig. 1) is 
made to move in a straight line, and at about one-third 
from the end B, the valve rod is attached at C. As the 
point A revolves about the centre O, the point of attach- 
ment C describes a sort of elliptic path. On varying an- 
gularly the straight course of the point B, the point C still 
- se an elliptic figure, but with its main axis more or 
less inclined according to the degree of angular variation 
in the course of B. The diagram shows the elliptic path 
of C, first for a sliding motion of B, which coincides with 
the central line X X O, and then for an inclined direc- 
tion X, X,. For some direction X,; Xj), the large axis of 
the elliptic figure would be similarly inclined. 

This property in the motion of the point C can be 
utilised in moving a valve, and this is what Hackworth 
has done. He placed the crank opposite to the eccen- 
tric O Aj, in the direction OD, or in other words he 
placed the eccentric at an angular advance of 90. 

The greater the inclination of the large axis of the 
elliptic figure, the greater will also be the throw of the 
valve, and the change of the inclination of X X will 
therefore be the means of obtaining varying throws, that 
is, varying expansions. If X X is turned to the left of 
the central line X O into some position X,,Xj,, then the 
motion of the engine will be reversed. For the central 
position of X X or mid-gear, the throw of the valve is the 
smallest, and its amount, that is, the small axis C, C,, of the 
elliptic fi ure, must be equal to the sum of lap and lead. 

The fulcrum O, around which the line X X is turned, is 
of great importance for a correct action of the valve. It is 
chosen so that whenever the crank is on one of its centres, 
then B?, the end of the connecting rod, occupies just that 
fulcrum. Hence, no matter what inclination the ine XX 
will be brought to, or whatever degree of expansion is 
carried, whenever the crank is at its centres, the valve 
will invariably have returned to one and the same posi- 
tion for all points of the fore and back gear, or in other 
words the lead will be constant. 

In the practical application of his reversing gear Mr. 
Hackworth adopted various modifications of detail. 
Generally he employed a slot and sliding block for guiding 
the end of the eccentric rod, but he also used sometimes a 
radius rod parallel motion. This gear has been adapted 
in many instances to marine engines. The patent speci- 
fication also shows an application for locomotives, but it 
does not appear that this idea was ever carried to prac- 
tical execution. 

Excellent as the gear is for reversing purposes, it has 
one great disadvantage. A large traverse or throw of 
the valve it is necessary to Bony | X very large angular 
distances from the centre line—and this is inconsistent 
with an easy working of the slide—or then the throw of 
the eccentric must be made disproportionately large. 

Mr. Brown applied the Hackworth gear in 1867 to a 
marine engine. He then found the oscillating motion of 
the valve stem produced a sensible error in the motion of 
the valve, and in order to correct the error he substituted 
a curved slot for the straight one of Mr. Hackworth. 

Subsequently he ors to do away with the eccen- 
tric altogether, and finally by taking the motion from 
some point of the connecting rod between crosshead and 
crank-pin, but retaining ackworth’s rectilinear, or 
rather corrected curved slide motion, Mr. Brown suc- 
ceeded in perfecting and producing his present gear. His 
German patent dates July 28, 1877 ; his English patent 
was filed on August 24 of the same year, and it was issued 
April 9, 1878. Since then, as already stated, Mr. Brown 
himself has made over 600 different applications, mostly 
on smaller locomotives, but also on engines of all types. 

In order to thoroughly illustrate Mr. Brown’s gear, I 
first introduce a skeleton drawing after his German and 
English specifications. You will recognise in Fig. 2 the rod 
A Bwith the point C, in which the valve rod is attached. 
You will also recognise the course X X of the point B, 
also the fulerum Oi, of this course. But the point of A 
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is actuated in an essentially different manner. A swing- 
ing link QS is connected at S to some point of the con- 
necting rod, and at Q to a radius bar QF, oscillatin 
about the fixed centre F. The rod A Bis now attache 
toa vee A on the swinging link Q 8. 

Following the point S of the connecting rod during one 
revolution of the crank, we shall observe that it describes 
a kind of elliptic curve. The nearer S is chosen to the 
crank-pin, the more will this curve approach the form of 
a true circle, and the nearer S is taken to the crosshead, 
the more will this curve approach the simple form of a 
straight line. If the end A of the pendulum lever A B, 
as we may call this rod appropriately, were attached 
directly to the point S, then the point C would also move 
in an elliptic path similarly as in the Hackworth gear, but 
this motion would unfit for valve purposes. I have 
shown this condition in Fig. 2, and you will observe how 
unequal the throw of the valve would be to either side 
of the central line. 

Mr. Brown has remedied this defect by the above lever 
connections. The point A of the pendulum lever is made to 
describe a curve, which might be likened to an elliptic 
figure more or less collapsed on its upper side, and the 
proportions and dimensions of the levers are chosen in 
such a manner so as to give an equal throw of the valve 
to both sides of the central line. 

The system of levers is further so arranged that when- 
ever thecrank is on its centres, then the point B of the 
pendulum lever also coincides with the fulcrum O, of 
the path X X. This insures again a constant lead for all 
points in fore and back gear. 

I have now to describe the method by which the point 
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B of the F gsr lever is guided in its path X X. Iex- 
hibit in Fig. 3a skeleton drawing from the Swiss Locomo- 
tive Works (see also Fig. 4). It represents the general 
disposition of the engine gear of a geared locomotive with 
vertical cylinders, of the year 1877. 

The different elements of the valve gear are easily dis- 
cerned. We have again the pendulum lever A B, in this 
case prolonged beyond B C, and the point C at the end of 
the prolongation, where the valve rod is attached. The 
— B is inthis instance guided bya curved slot, which can 

e turned around the fulcrum 0, ; pq is the reversing rod. 
The curvature of the slot corrects the disturbing influence 
of the vertical oscillations of the valve rod. I think the 
audience will already have discovered that this is 
exactly the gear which two years afterwards, in 1879, was 
patented in England by Mr. Joy. 

In the ordinary link gear the motion of the slide block 
is altogether localised and only very small for the different 
points of the gear; here however an entirely different 
task is assigned to the slide block. During each revolu- 
tion of the driving shafts, and scarcely affected by the 
degree of the expansion, it has to sweep the entire link to 
and fro. Mr. Brown soon found that for locomotives the 
block and slide would wear rapidly, and, unless the 

was a, toga d free from dust or sand, this 
mechanism would form a constant source of trouble. In 
the above chain locomotive, however, the engines were 
entirely inclosed and worked through chains to the 
drivers. 

He then designed the following system of compound 
radius bars, which after years of application and under 
the worst conditions of road bed, leaves nothing to be de- 
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sired. In Fig. 5, n, p, s is a double bell-crank on the 
reversing shaft O1 ; X: Xi is the prescribed path of the 
end of the pendulum lever A B. C is again the point of 
attachment of the valve rod. A radius bar n m vibrates 
around the point n. In ma second vibrating link B ¢ is 
attached, oscillating around the point S, but at the same 
time having a rectilinear sliding motion through the same. 
B is the point of attachment of the pendulum lever. It 
will be noticed that as m approaches its central position, 
the angle n, m, b diminishes, and B is made to approach 
the point n, that is, move in that direction. The point B 
therefore describes a certain curved line X. Xi, and the 
amount of curvature, commencing with an almost straight 
line, can be controlled within all practical limits by the 
proportionate dimensions of the compound radius bar. 

The principal thrust from the valve rod is taking up 
by the radius bar n m, and but a comparatively slight 
portion is thrown upon the swivel joint s. Experience 
has sufficiently demonstrated that the wear at that point 
is very slight. This ingenious device of compounded radius 
bars admits of a very compact and neat construction ; it 
gives complete control over the curvature of X: Xi—and 
on account of this, over a perfect motion of the valve. 
The most careful construction of type of Mr. Brown’s gear 
is that of Figs. 6 and 7, ———— the gear of engines of 
the Toossthal Railway in Switzerland, The engines were 
built in 1884. They were is every respect; a first-rate job, 
especially designed for local trains running at a high 
speed. They distinguish themselves through remarkable 
steadiness owing to the use of the rocker. 

The end of the connecting-rod, attached to the rocker, 
has to move through part of a circle, and for this reason, 
a point A of the rod describes already an elliptic figure 
sufficiently flattened on its upper side to make any 
further correction unnecessary and to admit of direct 
attachment of the pe any Hon to the connecting-rod. 
This makes the gear very simple, and it produces an 
almost mathematically correct valve motion. 

A number of engines were built for Italy in 1882 ; Figs, 8, 
9, and 10 show the general disposition of the gear. Atthe 
special request of the master mechanic of the line, Mr. 
Brown had to use the slide-block and grooved link. The 
simultaneous employment of the rocker made the valve 
gear very simple and acceptable to the eye, but the sub- 
sequent wear proved to be very great. 

I may mention here that in a very recent design of a 
small engine without rocker, Mr. Brown connected the 
lower end of the pendulum lever directly with the couplin 
bar, instead of with the connecting-rod. The genera 
arrangement of the engine allowed this design. It pro- 
duced a valve gear of extreme simplicity. 

Figs. 11 and 12 show Mr. Brown’s versatility in the appli- 
cation of the leading idea of his gear. Fig. 11 was desi, 
in 1879, and represents the gear engines built for Rap- 
poltsweil ; Fig. 12 dates from 1881, and the engines were 
built for Mulhausen. Both types had rockers. The 
valve rods have a rectilinear motion only, and they receive 
it ina manner quite analogous to the Walchaert gear ; 
with the essential difference, however, that the eccentric 
of the latter has been superseded, z Mr. Brown’s con- 
nection with the connecting-rod. This type with short 
radius bars may be somewhat simpler in appearance than 
the system of compounded radius ot ut itis not so 
easy to handle with the reversing lever, indicating that 
there are severe strains present, due to the shortness of the 
radius bars. 

Taking all together, the gears with compounded radius 
bars, notwithstanding a little extra complication, are to 
be preferred, as easy handling and reduction of strains on 
the valve gears are matters of prime importance. 

When comparing Mr. Brown’s gear with the present 
various link motions, the first question that will arise 
concerns the distribution of steam. And in this respect it 
may be said, that it combines all the virtues of the best 
= in use, it has a constant lead like that of Gooch or 

alschaert, and it allows the greatest ranges of expansion 
with a correctness in action that is only obtained in the 
best of the other designs. The manufacture is simpler 
and cheaper, and in discarding the eccentrics, and by 
producing all rotations around pins of very small dia- 
meters, a not inconsiderable source of frictional losses is 
abolished, It has been tried severely on a large number of 
tramway engines, street dummies, and locomotives running 
on dusty sandy tracks, and it has done excellent service 
under circumstances where eccentrics have given a great 
deal of trouble. Its wear is inconsiderable, but when 
worn, a few bushings will set all right. Another and not un- 
important consideration in its favour, is that it gives more 
room about the axle. Then, being on the outside of the 
frame, all its parts are under the direct supervision of 
the engineer, and are readily got: at and inspected. 
presume the placing of the valve gear on the inside of 
the engine frame is a matter of custom and habit, and 
that very urgent reasons do not exist for it. Continental 
practice, for instance, which, as a rule, has outside cy- 
linders in common with American types, almost in- 
variably places the valve gear to the outside of the frame, 
and many years of experience have not altered this 
custom. 

Iam passing now to a new valve motion, the design of 
Mr. George S. Strong, of Philadelphia, ‘nustrated by 
Figs. 13 to 17, which in many important respects, 
radically deviates from usual custom. Mr. aerewe 
has made valve motion in its application to loco- 
motives a special ss In carrying out his present 
designs, he was principally actuated by the idea of pro- 
ducing a gear, which under almost any conditions of 
speed, would practically give uniformity between boiler 
and admission pressure, that is, do away with wire draw- 
ing, and which also would reduce back pressure to the 
lowest possible point. But besides these considerations, 
there were to be observed the imperative demands for 
easy working, slight wear and security against derange- 








ment, as well also as facility in manufacturing. To 
lessen wire drawing we must have large port areas and a 
rapid opening and closing of the valves; and to reduce 
back pressure, especially at the early points of cut-off, 
we must also separate the function of exhausting from 
that which governs the admission of steam. 

To obtain large port areas, Mr. Strong applies gridiron 
slides, and in order to carry expansion to the greatest 
extent without involving an excessive compression, he 
makes use of independently worked valves for admission 
and for exhaust. ere are two valves to each cylinder 
and both are worked independently. 

The port area which Mr. Strong obtains in an engine 
with 19 in. by 24 in. cylinders is 50 in. long by jin. in 
width, and this feat, together with a total clearance for 
each cylinder end of only 4 per cent. of the cylinder 
volume, was made possible by placing the long gridiron 
valves vertically and at right angles to the axis of the 
cylinder, and bringing them close up to the cylinder walls. 

he arrangement resembles somewhat the dis 
the valves in a Corliss engine ; but here the slides have 
a rectilinear up-and-down movement, and the two valves 
of each cylinder end are placed on the same side of the 
cylinder, and close to each other. 

Their movement is the result of the combined action of 
two distinct mechanisms. The duty of the first is to 


receive the primary impulse of motion from the running 


gear of the engine, and impart it to the second mechanism 
by asystem of levers or rockers in a properly modified form. 
The first mechanism is nothing else but an adaptation of 
the Brown gear. Instead of using Mr. Brown’s com- 
pounded radius bars, Mr. Strong substituted one single 
radius bar, the fulcrum of which is located on a block, 


sition of 


point of cut-off without anything like the loss experienced 
with an ordinary valve. 

The peculiar intermittent motion of the gridiron slides 
—similar in effect to the action of cams and tappets— 
takes the wear from them, and it affords the best balance 
possible without any balancing device. I may now mention 
that valves constructed on this principle, but operated by 
cams, have been at work for twenty years, night and day, 
and they are as tight now as when started. 

There is no steam chest on the cylinders. The valves 
are interposed in the passages, and the passages are very 
large, affording a free steam supply and a free exhaust. 
Concerning weight, the cylinders on a 19 by 24 engine 
are 800lb. lighter than those of the regular type with 
chest and ordinary valves. And with regard to manu- 
facture, the valve seats are introduced by boring entirely, 
as you will observe on examining the engravings. Plan- 
ing and slotting is done away with, except the planing 
for the frames, saddles, and truck centres. The cost of 
cylinders and valve gear, with equal facilities, can be re- 
duced below the cost of the customary link motion and 
ordinary cylinders, and the former will wear far better 
than the latter. 

Uniformity of detail and standard sizes are aimed at in 
all branches of practical railroad operation. To think of 
general standard sizes with such a complicated mechanism 
as we have in our engines, seems almost to border on the 
ridiculous, and yet with Mr. Strong’s gear, two standard 
sizes would answer all classes of locomotives, one for four, 
and another one for six, eight, and ten couplers. Every- 
thing might be reduced to a few standard parts. Drop 
forgings to standard dies and finishing limited to work- 
ing faces, would most essentially simplify manufacture 


which, by sliding on a fixed quadrant, can be brought into | and cost. 

the different positions of fore and back gear. This block,| Mr. ——- innovations are bold, but the reasoning is 
properly called a thrust-block, takes up the thrust of the | sound, and his plan offers decided merits. Experience 
valve rod, and if its position on the quadrant is to be | will decide. 


changed, only the frictional resistance of the block, and 
whatever tangential component of the thrust there should 
exist, have to be overcome, This r admits of very 
easy handling. An engine with 160 lb. of steam can be 
reversed with full steam on with one hand. 

Where the general disposition of the engine will admit 
of a single radius bar of sufficient ——,* condition not 
always readily fulfilled, when the valve is to be worked 
directly from the pendulum lever—this device may be 
employed, while, as I pointed out before, Brown’s com- 
pounded radius bars always give complete control over the 
curvature of the path Xi Xi. In Mr. Strong’s case, where 
there existsa system of rockers to modify the motion before 
it reaches the valves, any shortcomings in the distribution 
of steam that may result from too short a radius bar, can 
be corrected by proper dimensions of the rockers. 

The motion, when it reaches the rockers, is similar to 
that of an ordinary slide valve. Fig. 13 will illustrate how 
essentially they modify it. E is the valve seat and D 
the valve. The motion from the Brown gear is commu- 
nicated to a lever or rocker O A which imparts it toa 
second lever O B on the inside of the steam space. A link 
BC connects the lever OB with the valve. The figure 
shows the moment where the crank-pin is on its centre ; 
the valve has opened the port by the amount of the lead 
and the position of A corresponds to the position n of a 
pvint of the outside valve rod ; nm is the distance the 
valve rod has to travel in mid-gear, and with a direct con- 
nection to an ordinary slide valve, n m would be equal 
to the sum of lap and lead; p q ene the total 
traverse of the valve-rod when in full gear. As con- 
tinues its motion in the direction of np, it will seen 
from the position of OB and BC that the valve is made 
to open rapidly, as it also will close rapidly when return- 
ing to its present position. 

But, in returning, the more the point B approaches 
the point B.—this latter point being defined by the con- 
dition that a straight line Bi OC, be equal to the length 
BC—the slower will the motion of the valve, and fora 
perceptible distance to either side of B the valve will 
appear to be almost at a standstill. 

This peculiarity has been utilised by Mr. Strong in the 
motion of the four valves. Each one has its special set 
of rockers, and they are so arranged that while one of the 
admission slides is opening rapidly, the other, having 
covered its lap, is almost at rest. An inspection of the 
figures will disclose how, by a proper arrangement of 
the rockers, this has been accomplished. The motion is 
also so timed that the valve does not commence to open 
again until it has compression under it, which balances it 
to a great extent. The valve, therefore, will move with 
very little friction. While the outside valve-rod has a 
total travel of 4in., the gridiron slides travel only 1;;in., 


I | and at an early cut-off this is reduced by about one-half. 


The movement of the exhaust valves is correspondingly 
timed so as to open quickly within the last inch of piston 
travel, when the pressure in the cylinder jis already re- 
duced. The frictional losses, therefore, will also here be 


very small. 
The motion of the steam and exhaust slides being 
entirely independent, the exhaust slides work full stroke 
at all points of cut-off, insuring a free exhaust, late 
closure, and little compression—just enough to give a 
sufficient cushion for perfect smoothness of running at 
any speed. As the exhaust valves do not open until 
within the last inch of piston travel, the steam is practi- 
cally expanded to the end of stroke, and on account of the 
independence of the valves, steam may be admitted from 
3in. to 20in., giving a large ratio of expansion and a very 
powerful engine for starting. AS 
The construction of the boiler in Mr. Strong’s engine is 
such as not to require a strong blast. A large nozzle is 
therefore used, which reduces back pressure to the lowest 
limit. With the large port areas, together with the rapid 
action of the valves, admission pressure is carried within 
11b. or 2b. of boiler pressure, and it is carried out to the 








FOREIGN AND COLONIAL NOTES. 

A German-American Telegraph.—A German-American 
Telegraphic Cable Company, with a capital of 12,000,000 
dols., has been incorporated at Albany, New York. The 
company pro to establish lines between Germany and 
the Tinited tates and between Germany and England. 


Bridging the Orange.—A fine bridge across the Orange 
has just been completed upon the Cape Government Rail- 
ways (Kimberley extension). The bridge is supported by 
eight piers, built of concrete, rising 50 ft. from the river 
bed, and having their foundation sunk from 10 ft. to 15 ft. 
into the bed. The piers are about 30 ft. wide, and their 
breadth is 12 ft. at bottom and about 5 ft. at top. The 
distance between each pier is 1130 ft. The bridge itself is 
an iron girder one, with struts and ties also of iron. The 
total weight of iron used in the construction of the bridge, 
has been 540 tons. The cost of the work—which is the 
largest railway bridge in British Africa—has been 100,000/. 
in round figures. 


The Baltimore and Ohio Railroad at New York.—The 
Baltimore and Ohio Railroad Company has secured an en- 
trance into New York. The company avails itself of the ex- 
tensive water front in the harbour of New York, on Staten 
Island, by making an alliance with the Rapid Transit 
Railroad Company. This company possesses valuable 
franchises from the city of New York of two ferries, from 
the Battery, at the foot of the elevated railway system, to 
Staten Island, at the nearest point of pen | extensive 
docks and piers have been erected. The distance between 
the Battery and this point, which is known as St. George, 
can be covered in less than fifteen minutes. It is a longer 
ferry than the ferries of the Jersey Central and Penn- 
sylvania Companies, but not much longer than the ferry 
of the Delaware, Lackawanna, and Western to Hoboken. 
It is also subject to much less interruption. 


American Steam Navigation.—Messrs. Cramp and Sons, 
of Philadelphia, have contracted to build a large iron lake 
steamer for the Anchor Line’s Buffalo and Chicago route. 
A rumour that Messrs. Cramp propose to establish a 
shipyard on the lakes is discredited. 


Belgian Steel Rails.—The exports of steel rails from 
Belgium in the first ten months of 1885, were 41,943 tons. 
The corresponding exports in the corresponding period of 
1884 were 51,309 tons. 


French Mechanical Industry.—The Fives-Lille Company 
has just issued its report for the financial year 1884-5, 
The ce available for dividend for the year (after re- 
deeming bonds to the extent of 14,928/.) is returned at 
89,2967. Out of this sum a dividend is recommended upon 
the share capital of the company at the rate of 7 per cent, 
per annum ; 8086/. is allocated to the special reserve fund ; 
and 46,763/. is carried forward to the credit of 1885-6, 


The North Sea and the Baltic.—The German Federal 
Council has unanimously passed a Bill relating to the 
construction of a canal from the North Sea to the Baltic. 


A Canadian Subway.—Notice has been given at Ottawa 
of the intention of certain parties to apply to the Cana- 
dian Parliament for authority to construct a subway 
under Northumberland Straits, to connect Prince Edward 
Island and New Brunswick between Cape Tormentine 
and Cape Traverse. 


German Blast Furnaces.—The number of furnaces in 
blast in Germany in October was 148. The corresponding 
number in blast in October, 1884, was 145. 


Belgian Coal Exports.—In the first seven months of 
last year, Belgium exported 2,324,109 tons of coal. The 
corresponding exports in the corresponding period of 1884 
were 2,534,461 tons. The exports to France figured in 
these totals for 2,142,720 tons and 2,383,726 tons respec- 
tively. 
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Lengerke, Stud. Inst. C.E. Dr. Pole, F.R.SS. L. and E. (Honorary 
Secretary), in the chair.—Ordinary meeting, Tuesday, January 
19th, at 8 p.m. Paper to be discussed : ‘On Gas Producers,” 
by Fred. Jno. Rowan. Ard paper to be read, time permitting, 
“The Injurious Effect of a Blue Heat on Steel and Iron,” by C. E. 
Stromeyer, Assoc. M. Inst. C.E, 

PuysicaL Socigty.—January 23rd, 3 p.m. Note on the paper 
by Professor W. Ramsay and Dr. 8S. Young, ‘‘On some Thermo- 
dynamical Relations,” by Professor W. E. Ayrton, F.R.S., and 
Professor John Perry, F.R.S. Note on the paper by Mr. J. W. 
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meter,” by Mr. A, W. Clayden. 
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Grantham on ‘‘The Working of the Separate Sewage Systems.” 
Professor W. H. Corfield, M.A., M.D., in the chair. 
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Roger Smith, F.R.I.B.A., on ‘‘A Damp House.” Sir Joseph 
Fayrer, F.R.S., in the chair, Admission free. 
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THE UNITED STATES NAVY. 

THE annual report of the Secretary of the United 
States Navy for 1885, can hardly be pleasant read- 
ing for Americans jealous of their country’s honour. 
Mr. Whitney, the new naval secretary, is no less 
outspoken than his predecessor in pointing out 
abuses, and although we cannot but regret that 





-| 138,000 dols. 
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public spirit is at so low an ebb with our kinsmen 
across the Atlantic as to allow their navy to run to 
seed in the way it has done, yet we envy them the 
possession of a public servant with the courage and 
honesty to state unpleasant facts in the unflinching 
manner adopted in the report. 

To prevent misconception, it is best to say at 
the outset that whatever strictures the report has 
to pronounce, none of them are directed against the 
naval service proper. American sailors have never 
failed in their duty. There is something in salt 
water and gunpowder that keeps the Anglo-Saxon 
wholesome and honest in all bis dealings, and so 
prevents him shirking any duty he may owe to the 
State. 

The United States naval service, we are told, 
‘* numbers altogether 1590 on the active list, a body 
of accomplished men representing a high standard 
of personal character who are deservedly honoured 
and respected throughout the world.” <A statement 
which will be heartily endorsed by all who have 
been brought in contact with this small but select 
band. ‘‘ This, unfortunately,” continues the re- 
port, ‘‘cannot be said with equal justice of the 
Navy Department, and whatever dissatisfaction the 
country has ever experienced with the naval arm of 
our Government, will be found to have had its 
origin, not in the naval service but in naval ad- 
ministration, and even the dissatisfaction should be 


_| limited to certain branches only of the business of 


the department.” To judge by the report, how- 
ever, the ‘‘ certain branches” are an important com- 
ponent of the whole body. 

Mr. Whitney is of opinion that the work of a 
Navy Department should be divided into three 
branches: 1. That having control of the personnel 
and the service of the fleet. This would be 
properly the military branch. 2. The depart- 
ment of material and construction, both for the 
fleet and dockyards and other establishments. 
3. The department of finance and accounts. The 
secretary's ideal, however, is very different from 
the actual state of affairs. The military duties of 
the service have been on the whole efticiently ad- 
ministered, and we need therefore say no more about 
them. The functions of the last two branches are 
largely civil, and it is in the work that Mr. Whitney 
would award to them that the chief difficulties 
arise. One of the great necessities of the civil 
duties is ‘‘ that responsibility should be lodged in 
appropriate places.” A proper system in this re- 
spect is “the first requisite to successful trans- 
action of any business.” In the United States 
business is scattered through several bureaus which 
appear to act independently of each other and yet 
have functions very similar ; in fact in many cases 
identical and necessarily trenching one on the other. 
For instance it was found, after the Omaha had been 
commissioned and was ready for sea, that the 
several bureaus between them had so completely ap- 
propriated the space that there was nowhere to put 
the coals, excepting to the extent of what would be 
burnt in four days’ steaming. Other instances are 
given of defects arising from this divided control. 
Thus the seven bureaus bought respectively in one 
year extra coal, the total value of which amounted to 
This was purchased in 166 different 
lots, and does not include coal for ships on foreign 
stations. Eight different bureaus made 299 separate 
purchases of stationery ; and somewhat similar figures 
are quoted with respect to lumber, hardware, oils, 
and paints, iron, steel, hemp, cordage, &c. ‘‘ ~— 

Oo 
the same ship one bureau will supply electric lights 
and the light for general illuminating purposes ; 
another bureau supplies electric search light, and a 
third oil and light for the engine and fire rooms.” 

There appears, however, to be to this state of 
affairs a darker side than mere red-tapeism and 
bureaucracy, and in touching on this we should 
mention that Mr. Whitney is careful to state that 
he accuses no one of dishonesty. He is of course in 
a better position to judge than we on this side of 
the Atlantic, so we must accept the statement, as 
it is made, in good faith. Here, however, are some 
of the facts. 

By United States law it is provided that the pur- 
chases of the Navy Department shall be by contract, 
after advertisement, and shall go to the lowest bid- 
ders; ‘‘regular dealers’ only being contracted with. 
The contract system can only be dispensed with when 
there is ‘‘ an emergency,” and the fact must then 
be certified by the bureau officer. ‘‘Grave scandals,” 
says the report, have heretofore been brought upon 
the department by large private purchasers where 





contracts were intended by law, the business falling 
into the hands of naval contract brokers to the ex- 
clusion of regular dealers in the articles.” These 
abuses were exposed years ago by a congressional 
committee, but Mr. Whitney finds by recent in- 
quiries that the same order of things largely exists 
down to a recent date, ‘‘the same men named 
in the congressional report holding substantially the 
same relation to the department as before, and with 
the same scandalous results.” 

Here are afew of these ‘scandalous results.” 
In the summer of 1883 an order was given for 
61,000 dols. worth of canvas to a person who was 
not a dealer in the article, and at a time when there 
was the usual supply of canvas on hand. By an 
order made in 1877—presumably to check the then 
growing evils of this ‘‘ certificate of necessity” system 
—the amount which could be so expended for any 
single purchase, was limited to 500 dols., and for 
larger amounts the othodox contract system was to 
be adhered to. To avoid this regulation several 
months were consumed in the delivery of the 
61,000 dols. worth of canvas, and the several ‘‘ cer- 
tificates of necessity’ required to make up the 
whole sum were always for less than 500 dols. ; 
although sometimes two or three would be pre- 
sented on one day. During the same year coal of 
like quality and character was purchased by diffe- 
rent paymasters from the same person on the same 
days, to be delivered at the very same place, but 
at prices differing as much as 65 cents a ton. 

A notable feature in connection with Mr. 
Whitney’s administration will be that the naval 
departments have taken stock. This is so far an 
extraordinary proceeding that it had not been 
undertaken previously for seven years. ‘‘In view 
of the defective system under which the Navy De- 
partment has been allowed to drift during the last 
twenty years, { was not greatly surprised,” says 
Mr. Whitney, ‘‘ todiscover that the stock on hand 
failed to agree with the amounts shown by the 
books of the department.” Here are a few inci- 
dents that go to account for the naval secretary’s 
lack of surprise. ‘‘ Take for illustration,” says the 
report, ‘‘the article of canvas, when it is drawn 
from the storehouse upon requisition, the amount 
is checked off on the books. Here accountability 
practically ceases. What of it, if any, is not used 
remains in the sail loft. What finally becomes of 
it, it is difficult, if not impossible, to ascertain.” 
Such being the case, we in turn are not ‘‘ greatly sur- 
prised” to learn that ‘‘ charges of its being pilfered 
and redelivered to the department by contractors, 
in collusion with the clerks, have been made from 
time to time.” 

Another type of maladministration is the way in 
which important decisions are made without proper 
deliberation. Here is one of the ‘‘ follies of the 
department” quoted in the report. The Omaha, 
the same unfortunate vessel that had no room for 
her coals, has been rebuilt within the last four 
years at an expense of 572,000 dols. ‘‘ She is a 
repaired wooden vessel with boilers, machinery, 
and guns, all of which would,” according to the 
report, ‘‘ have been sold for what they would have 
brought by any other nation on earth. She could 
neither fight nor run away from any cruiser 
built contemporaneously. Her rebuilding cost the 
full price of a modern steel ship of her size.” Noone 
was responsible for all this. The chief constructor, 
we are told, only troubled himself about the 
survey; the chief engineer was equally uncon- 
cerned. The then Secretary of the Navy, ‘‘if 
he should be able to recall the circumstances,” 
might be expected to have a hazy notion that 
he had ordered something which was called 
‘* general repairs and rebuilding,” but as to 
the probable results of his decision he was deubt- 
less in a state of ignorance that was undoubtedly 
bliss, considering his helpless condition. (For we 
learn in another part of the report that the staff set 
apart for the assistance of the Naval Secretary, who 
may have had no previous experience, consists of a 
clerk, a shorthand writer, and four messengers.) 
‘* But,” remarks Mr. Whitney, ‘‘ it may be said, 
why did not the Secretary call in the chief con- 
structor, the designing engineer, and other bureau 
chiefs, and ask them to sit down and discuss the 
problems of the department?” and then sufficiently 
answers this query by stating that these officials are 
not bound to take the responsibility. Mr. Whitney 
says many complimentary things about our naval 
administration, and seems to think that the troubles 
he deplores are unknown on this side of the 
Atlantic ; but this part of his report is delightfully 
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British—excepting that it appears in an official 
report at all—and, in fact, most graphically 
illustrates the prevailing characteristic of our naval 
administration, viz., shirking and shunting respon- 
sibility at any cost ; the alpha and omega of the 
British official’s creed. 

Mr. Whitney’s panacea for all these evils is 
another official, our own Parliamentary Secretary at 
Whitehall being apparently his ideal. We, who 
remember something about three-quarters of a 
million or so breaking loose lately, do not quite 
agree with him. There appears to be little doubt 
that there is a fair field at Washington for extra 
supervision of a little higher quality. But when seven 
fail, shall one succeed? Quis custodiet ipsos cus- 
todes ? which applies as well in the singular as in 
the plural, and may be freely rendered, for 
American use, as ‘* who will boss the boss?” 

The fact is, that no shuffling of the official pack 
will cure such evils as are described in the report. 
There must be gross misconduct in more than one 
quarter to account for malpractices which go far 
deeper than the mild delinquency of shirking 
responsibility to which the Secretary of the Navy 
is anxious to attribute them. There are some 
passages in a report of a former secretary of the 
United States Navy which we think may be taken 
in connection with the present subject. We have 
quoted them already in these colums, but they will 
bear repetition. ‘‘ These establishments (i-e., the 
navy-yards), must first be thoroughly re-organised 
in such a way as to exclude all political considera- 
tions from their management... . Until the 
navy-yard workshops are managed on business 
principles, and without regard to politics, the con- 
struction and repair of the American Navy should 
be committed to those builders who, &c.... 
Unless some plan can be devised, and in good faith 
carried out, which secures non-paftisan manage- 
ment of the naval workshops, all of them should 
be closed, and all building and repairing of Govern- 
ment vessels should be let to the lowest builder ;” 
and again, ‘‘the foremen should be selected with- 
out regard to their ability or influence as ward 
politicians.” We don’t know what ability and 
influence as a ward politician a bureau officer is 
required to possess, but considering the free hand 
he has in the matter of ‘‘ certificates of necessity,” 
it should be of a very high quality. 

It is useless for a free people, with such 
a voice in the ordering affairs as exists in the 
United States and our own country, to at- 
tempt to throw the blame of public scandals on 
officials or systems. The homely adage, ‘‘ like 
master, like man,” nowhere applies more fully. 
Such as the public are, so will the public servants 
be. In England we see, as the result of national 
apathy, a Navy inadequate to our national require- 
ments. The members of our legislature flocking from 
the House of Commons directly the naval estimates 
are brought on, are but a reflex of the ordinary 
citizen contemptuously turning over that sheet of the 
newspaper which reports the debate. Possibly Mr. 
Whitney’s reversal of the principle of a triumvirate 
might be a salutary reform, but to make it, or any 
other plan, effective, there must be in the community 
at large a fair recognition of the virtues of com- 
mercial morality. America might well be less 
tolerant of lapses from the unwritten code, and 
could with advantage recognise that ‘‘ smartness” 
is too often another name for what plain speaking 
would describe by a rougher word. ‘The spoils 
to the victors” is a phrase that has wrought much 
evil to the people of the United States. 

If the great French cynic spoke truth when he 
said there is something in the misfortunes of our 
best friends not altogether unpleasing to us, the 
state of the Navy in America should be some 
sort of consolation to Britons. ‘* The country has 
expended,” Mr. Whitney tells us, ‘since July 1, 
1868, over seventy-five millions on the Navy, which 
sum, with avery slight exception, has been sub- 
stantially thrown away.” It ill-becomes us, how- 
ever, to make broad our phylacteries, and indeed 
we are too much in the same boat with our cousins 
across the Atlantic to thoroughly enjoy their mis- 
fortunes. We have, it is true, a fleet compared to 
which that of America is, to quote Mr. Whitney’s 
word, “ practically nothing.” But it may be sug- 
gested we have paid a good deal more for it ; and it is 
a doubtful question whether, compared to America, 
our necessities are not greater than our supériority 
in shipsand men. In a very great many instances, 
Mr. Whitney might have written ‘‘ United King- 
dom” instead of ‘United States” without out- 





raging truth. We have not, it is true, adopted such 
refinements as ‘‘ certificates of necessity,” and the 
‘* ward politician” has only his political counterpart 
in the more dignified members of the ‘‘ Board” at 
Whitehall. Still, in filling the higher posts con- 
nected with our naval administration, the good of 
the service is too often a secondary consideration ; 
and even if naval officers get no more than their 
deserts, so far as pay is concerned, whilst occupy- 
ing positions for which they are unfitted, the result 
is hardly less disastrous to the public well-being. 

In conclusion we can only wonder how the 
American nation manages to raise this strain of 
stiff-backed, hard-hitting naval secretaries, of which 
Mr. Whitney is the latest vigorous example. We 
have no such breed of official in this country, 
although the late Director of Naval Construction 
was developing a dangerous outspokenness of opinion 
when he was translated to ‘‘Sir Nathaniel” and 
the shelf. 

We append some of the figures given in connec- 
tion with the estimates, but considering the sweep- 
ing strictures passed in the report they cannot be 
said to possess much value. 

The amount of appropriation for the year ending 
June 30, 1885, was 13,485,537 dols., but a balance 
in hand of over two million dollars made the amount 
available for the year, after certain deductions had 
been made, 14,425,942 dols. This wasa million and 
a half less than was available during the preceding 
year. The net amount withdrawn from the United 
States Treasury was 13,337,867 dols., sothata balance 
of a little over a million was left. A certain amount 
also remained unexpended in the hands of the pay 
officers, so that the actual sum unexpended was 
2,353,645 dols. Thefollowing are some of the 
items expended during the year ending June last : 
Pay of the Navy, 6,832,983 dols. ; pay of the Marine 
corps and quartermaster’s department, 809,549 dols. ; 
ordnance and ordnance stores, 117,736 dols. ; re- 
pairs of ordnance, 9514 dols. ; steel rifled breech- 
loading guns, 40,902 dols. ; torpedo corps, 43,837 
dols. ; equipment of vessels, 682,122 dols. ; main- 
tenance of yards and docks, 192,980 dols. ; Brooklyn 
Navy Yard, 32,133 dols. ; Mare Island Navy Yard, 
186,141 dols.; repairs and preservation at Navy 
yards, 121,646 dols.; Navy provisions, 983,979 
dols. ; construction and repair, 972,847 dols. ; 
steam machinery, 801,782 dols. ; civil establish- 
ments at yards, 95,191 dols. 








THE SYDNEY TRAMWAYS. 

Ir is evident that the tramway authorities in 
Sydney are beginning to wake to a realisation of 
the fact that their ‘‘most advanced system,” in- 
troduced with such glowing anticipations, does not 
command, as they supposed, the admiration of the 
world ; but, like persons suddenly awakened from 
pleasant dreams, they are angry with those who 
have disturbed their slumbers, by drawing atten- 
tion to the lamentable failure which has attended 
their ill-advised undertaking. 

It appears from the newspaper files just received 
from the colony that the article published in our 
issue of September 18, was copied, in extenso, im 
several of the leading Sydney newspapers. The pro- 
minence thus given to our remarks seems to have had 
the effect of forcing those responsible for the under- 
taking to attempt some reply ; with the result that, 
within a few days after the publication of our article 
in the local press, the Sydney Morning Herald, of 
November 16, gave place in its columns to an 
article unmistakably inspired by the tramway 
department. This we say, because, not only is 
the tenor of the article at variance with the 
opinions previously expressed in the leading columns 
of that paper, but it is written in so partisan a spirit 
as to leave no doubt as to the source from which it 
emanated. 

The article begins with an expression of well- 
feigned regret ‘‘ that prominent English newspapers 
are frequently made the medium for the dissemi- 
nation of biassed and distorted views of the colo- 
nies, their resources and their interests.” It then 
proceeds to say that ‘‘it is as much due to their 
readers” (i.e., the readers of the English news- 
papers) ‘‘as to those of whom they write that there 
should be at least accurate statements of fact.” We 
venture to think that the article was prompted 
more bya desire to sway local opinion than with 
the object of reaching readers in this country. Be 
that, however, as it may, the criticism we have 
just quoted is singularly inapplicable in our case, 
because we were most careful not to adyance a 





single statement in what we wrote on the subject 
that was not. based on data published in the ofticial 
documents of the department—chapter and verse 
having been quoted by us in support of everything 
we said. If, therefore, there was any inaccuracy in 
our ‘‘facts,” the department had only itself to blame. 

While adopting in their reply a tone of injured 
innocence and complaint of being misrepresented, 
the authorities do not hesitate to commit the sin 
they so vehemently condemn. By misrepresenting 
what we really said, they achieve the easy task of 
refuting statements invented by themselves ; and, 
after rushing to the encounter with much bravado, 
they, in the end, like the cuttle-fish behind his 
cloud of ink, effect an inglorious retreat under 
cover of a tissue of high-sounding, but senseless 
phrases. One example of the misrepresentation 
we refer to will suffice, as follows : 

When it is said that the locomotives are too large “in 
view of the comparatively small loads drawn,” the answer 
is, that sometimes the tramcars are so heavily laden as to 
be drawn with difficulty by the engines attached to them. 

What we really stated was : 

High as the permanent way expenses undoubtedly are, 
the locomotive charges—in view of the comparatively 
small loads drawn—are extravagant in the extreme, 
making every allowance for the high price of labour and 
material. 

When persons are reduced to this style of criti- 
cism, it is evident ‘they are conscious of the weak- 
ness of their case, and we cannot but think that those 
from whom the article in question emanated would 
have shown more discretion—as they certainly 
would have shown more honesty of mind—if they 
had refrained from attempting to explain away our 
criticisms by such unworthy means. 

It would be absurd to assume that the Sydney 
tramway authorities are in any doubt as to the cor- 
rectness of our statements, and we need not there- 
fore waste words on them. We may, however, re- 
commend to those in the colony, outside the de- 
partment, who are interested in the subject—as 
well as to the editor of the Sydney Morning Herald, 
if we can suppose him to be really in need of infor- 
mation on the subject—the perusal of a later article 
on these tramways published in our issue of Oc- 
tober 23, and due in Sydney a few weeks after the 
publication of the article in the Sydney Morning 
Herald, with which we are now dealing. In that 
later article will be found (based on the official tram- 
way report for 1884) ample corroboration of all our 
previous statements. Further, it will be found 
that we there quoted several paragraphs from a 
‘*leader” in the Sydney Morning Herald of August 
20, showing that we did not stand alone in our views 
on the subject ; and we think we cannot do better 
than remind our contemporary of what it said, by 
repeating the quotations here, as follows : 

Before the Government thinks of relaying the tram- 
way lines, it should ask whether it is not time that some 
of these lines ceased to be tramway lines at all. It is 
evident that our present tramway system will have to 
undergo important changes; but before we have any 
more changes, we should have a little honest inquiry. 
It is time that we ceased making experiments, 


Further, in regard to the impolicy of spending 
public money on unprofitable undertakings for the 
benefit of local or party interests—our reference to 
which seems to have been so distasteful to the 
tramway authorities—we then quoted from the 
same paper, as follows : 


No section of the community ought to expect the 


Government to supply it with conveniences at the ex- 
pense of the community generally. In this respect the 
rule for the railways should be the rule for the town. 
Hitherto the rule has been honoured in the breach as well 
as in the observance, but in future, if the credit of the 
country is to be maintained, it will have to be honoured 
in the observance only. We may construct both railways 
and tramways that will not pay at first, but Parliament 
should think twice before it sanctions either railways or 
tramways that will never pay. 


Moreover the same paper, in a subsequent issue, 
on September 15, published the following remarks 
on the tramways : 


It cannot be denied that an uneasy feeling has existed 
in the mind cf the public for some time past that some- 
thing was wrong, that the expenses were too high, and 
although each successive report suggested some powrses 
yet asthe lines were extended the earnings were quickly 
swallowed up in the working expenses until we have now 
to face a probable deficiency at the end of the present 

ear. : 
. No one could constantly use the tramcars without 
noticing the frequency of the repairs to the permanent 
way; and it has been a topic of common conversation 
that the earnings could never stand the drain. 

It behoves us, before we incur fresh expenditure, to look 
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around us and be satisfied that we have adopted the best 
means of locomotion. 
for the cost of altering a system once inaugurated, we 
would have long ago banished the steam motor from our 
streets ; its disadvantages are so numerous and apparent 
that it would be needless to recapitulate them here. 


Another leading colonial paper, the Sydney Daily 
Telegraph, wrote in the same strain on the 14th of 
August, as follows: 


From a financial point of view the Sydney tramways 
are going from bad to worse. 

The many thousands who use the trams will naturally 
want to know very definitely how it is that this unsatis- 
factory condition of things has been reached. Reform is 
inevitable ; but in what direction? That terrible per- 
sonage the general tax-payer, who livesin the back blocks 
as well as in Sydney, will not be content with a system 
which throws a charge of 20,000/. upon the public revenue 
for the benefit of the well-to-do suburban residents in a 
wealthy metropolis. The situation is preposterous and 
must be changed. 


Although our article of September 18, which has 
so disturbed the equanimity of the Sydney tram- 
way authorities, was written—as is only just to 
ourselves to state—long before the colonial papers, 
from which we have quoted, reached this country, 
yet it will be seen from the foregoing extracts that 
we were not singular in our criticisms on the 
Sydney tramway system. 

If we might offer, in conclusion, a word of counsel 
to the tramway authorities in Sydney, we would 
suggest to them the advantage and propriety of 
turning their attention to their critics in the colony 
before expending their uncalled-for and foolish in- 
vective on those at a distance of nearly fifteen 
thousand miles. 








THE STORY OF A METEORITE. 

Tu1s was the subject of a course of six lectures 
recently given at the Royal Institution by Professor 
Dewar. In accordance with a _ time-honoured 
custom, these Christmastide lectures are supposed 
to be brought down to the attainments of a juvenile 
auditory. Doubtless the subject chosen by Pro- 
fessor Dewar is susceptible of elementary treat- 
ment, for there is much to be said about it as- 
tronomically, physically, and chemically, whilst 
the history of meteoric ‘showers is replete with 
interest. 

The story of a meteorite, as it was told in the 
theatre of the Royal Institution, seemed better 
adapted to the intelligence of the senior than of the 
junior members of the audience ; and in endeavour- 
ing to minister to the instruction and entertainment 
of both these classes of hearers at one and the same 
time, Professor Dewar gave himself much concern 
and exertion without commanding the meed of 
success which his efforts deserved. Besides, it is not 
every one that has the happy talent of knowing how 
to address young people. Faraday, who introduced 
the Christmas lectures, possessed this beautiful 
talent in a rare degree; and so, too, does his suc- 
cessor, Professor Tyndall. On the other hand, one 
could hardly say that ‘‘The Story of a Meteorite ” 
was told with that simplicity, clearness, and grace 
which are always sure to captivate the attention of 
the youthful mind and to enable it to grasp the sub- 
ject intelligently. There is no questioning the 
mental calibre of Professor Dewar, for he is a leader 
among our men of science, but as a Christmas lec- 
turer he does not achieve the success of his prede- 
cessors in the Royal Institution. 

The experiments with which he illustrated his 
theory of the meteorite were if anything super- 
abundant. Indeed, one could not but marvel at the 
extensive use made of all the grand appliances of 
the Royal Institution. We should, however, re- 
mark that. to be of any value, experiments should 
have a direct and immediate bearing on the subject. 
When only of collateral interest, they are usually 
better omitted. They take up time, and, what is 
worse, divert attention from the main subject. This 
was the case with the experiments on low tempera- 
tures, carbonic acid, and the liquefaction of various 
gases, which, by the way, were allowed to engross 
the time of a whole lecture. Though of much 
importance in themselves, these experiments had 
little else than a gossamer attachment with the 
meteorite whose story they were intended to illus- 
trate. 

_ The story of a meteorite naturally divides itself 
into three chapters : (1) its origin ; (2) its appear- 
— in our skies, and (3) its physical constitu- 
ion. 

It was once quite common to say that meteoroids 


| this nether world of ours. 





i pte | were masses projected from lunar volcanoes ; but 
It is well known that if it were not | 


mathematical analysis has shown this theory to be 
highly improbable, as the velocity of projection 
should immeasurably exceed anything known in 
Nor can they owe their 
origin to our volcanoes, for the velocity with which 
stony masses are ejected from our terrestrial 
craters falls greatly short of that with which these 
interplanetary bodies move in their respective 
orbits. 

Another theory considered these metallic and 
stony masses as the fragments into which small 
planets were shivered by their mutual collision ; 
but apart from the unlikelihood of frequent ren- 
contres in the wide fields of space, this theory com- 
pletely fails to explain the countless swarms of 
small bodies that wheel round the sun in elliptical 
orbits of all degrees of eccentricity. 

A third way in which the existence of these 
erratic masses 1s accounted for is by attributing to 
them a cosmical origin. In this, the modern theory, 
they are considered to have been formed out of the 
matter originally distributed throughout the uni- 
verse just after the manner of evolution of the sun, 
planets, and the starry worlds. 

With respect to their luminous appearance in our 
skies, there is certainly now no diversity of opinion. 
These small masses move in their orbits with very 
high velocities—velocities that may reach 45 miles 
per second. When they enter our atmosphere, they 
meet with a resisting medium, and the retardation, 
like their velocities, must be very considerable. 
Their energy of motion is thus rapidly converted 
into heat. This sudden development of heat energy 
may burn up the mass entirely, and give rise to 
what, in popular parlance, is called a shooting star, 
or the mass may be so great that only the surface 
layers are fused and volatilised before the extra- 
mundane visitor reaches the ground. The whizzing 
sound that is sometimes heard is caused by the 
rapid displacement and return of the air along the 
path of the meteorite, whilst the loud detonation 
that has often been heard is due to the breaking 
into fragments of the unequally heated mass and 
the violent outburst of occluded gases. Some, how- 
ever, attribute the shattering of the meteoric mass 
and the loud report to the sudden impact of the 
rapidly moving body against the denser portion of 
our atmosphere. 

Many of the aérolites which have been picked up 
have been subjected to careful scrutiny, and have 
been found to always contain substances with which 
we are familiar, but frequently combined together 
in a manner unknown in terrestrial minerals. 

A singular discovery was made some twenty 
years ago by Schiaparelli, an Italian philosopher, 
viz., that streams of meteoric bodies follow in the 
train of certain comets. The discovery arose from 
an examination of the elements of some cometary 
and meteoric orbits when the suspected coincidence 
was found to be confirmed. 

Professor Dewar concluded his lectures with a 
striking experimental illustration of the similarity 
in material between meteorites and our ordinary sub- 
stances. Placing some pieces of iron in the electric 
arc, he threw the resulting spectrum on a screen 
when many of the ‘‘iron” lines became distinctly 
noticeable. Doing the same with magnesium, the 
bright bands in the green, which are characteristic 
of this metal, started out brilliantly from the com- 
paratively dark background. <A fragment of a 
meteorite was then introduced into the electric arc, 
and the selfsame iron and magnesium lines became 
brightly apparent. 

At the conclusion of the lectures, the attendants 
distributed copies of a small pamphlet which was 
intended as a souvenir of the course. This pam- 
phlet of seven pages contains an account of the 
Dhurmsala meteorite, Chladni’s theory and Joule’s 
explanation of the heating of meteoroids. However 
valuable such notes may be, of confessedly much 
greater value would have been a synopsis of the 
course of lectures, or a short but systematic life- 
history of meteorites from the pen of Professor 
Dewar. 








THE WEATHER OF 1885. 

Tue weather in the British Islands, during the 
year 1885, was colder than that of 1884, though 
there was 2 per cent. more of bright sunshine, and 
yet a greater number of rainy days, but the amount 
of rain was much less. The mean atmospheric 
pressure and temperature for the entire year, at 
extreme positions to which the Isle of Man is 
central, were as follows : 
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The aggregate frequency and amount of rain may 
be estimated tolerably well from the following 
results : 











Difference 

Places. Rainy Days. Amount. | prom aes 
in. in. 
Sumburgh 269 34.19 below 3,24 
Scilly .. 224 $2.24 a, « 
Valencia 245 54.47 a Se 
Yarmouth 196 26.41 » 282 





The monthly resultants of the winds give a mean 
resultant from W. by 8., equivalent to a wind from 
that direction blowing for sixty-four days, which, as 
regards direction, is about the normal annual re- 
sultant. 

The duration of bright sunshine for the year, 
estimated in percentage of its possible amount, 
was for these islands generally 29, for the Channel 
Isles 39, south-west England and south Ireland 33, 
east England 32, south England and east Scotland 
31, central England 29, north-west England, north 
Ireland, and west Scotland 27, north Scotland 25, 
and north-east England 21. 

Thus the pressure for the year was about equal 
to the annual average ; the temperature was about 
1deg. colder than ordinary; and the amount of 
rain was less than the average of the fifteen years 
1865 to 1880, but the relative deficiency was larger 
in England and Scotland than in Ireland. 

As regards temperature and weather conditions, 
the months may be characterised as follows: 
January, seasonable ; February, mild ; March, fine, 
dry; April, seasonable; May, very cold; June, 
cold, dry ; July, seasonable, very dry in England ; 
August, cold, dry ; September, cold, wet ; October, 
cold, windy, wet; November, rather mild, small 
rainfall ; December, seasonable, small rainfall. 

The most notable weather event of 1885 was the 
drought in England during June, July, and August. 
Other events which may be usefully noted here are 
the following: January 31st, the lowest sea-level 
atmospheric pressure, 28.4 in.; February 20th, 
coldest temperature, 9deg., at Wick ; 21st, severe 
thunderstorm with much snow in Ireland and Scot- 
land; March 5th, 1.87in. of rain at Barrow-in- 
Furness ; 14th, the highest atmospheric pressure at 
sea-level, 30.65in.; 22nd, heavy snowstorm in 
south England; April 17th to 23rd, brilliant 
weather ; July 13th, heavy .rain in north London ; 
25th and 26, hottest temperature, 89 deg., at Lough- 
borough ; August 5th, 2in. of rain at Seaham ; 
September 10th, 3.5 in. of rain at Taunton ; October 
1ith, snow fell in Wales ; December 5th to 11th, a 
cold snap. 


THE TELEGRAPH ENGINEERS 
IN INDIA. 

THE telegraph engineers in India labour under 
great and undeserved disabilities as compared with 
men of similar education and social position in other 
departments of the Government service. As we ex- 
plained in a previous article, in our issue of June 26, 
last year, a new system was inaugurated in 1868, by 
which it was sought to attract candidates of superior 
scientific acquirements to those already engaged in 
the work. When the scheme was put before the public 
it was accompanied with a list of the posts in the de- 
partment and of the salaries attaching to them. The 
establishment was shown by this list to provide for 
109 officers, of which 21 might be called upper grade 
and 88 lower grade. It was to this latter class, of 
course, that the new-comers expected to be ap- 
pointed, commencing at 2401. a year and gradually 
working up to 500/. in ten years at the longest. 
They then locked to rise into the upper grade, if 
their services were such as to entitle them to pro- 
motion, and after the enjoyment of a salary which 
might be as high as 36001. per annum, to retire upon 
a pension and enjoy in the evening of life the ease 
and comfort which are quite unknown to men en- 
gaged in the arduous duties of telegraph engineers 
in India. But the prospect held out was utterly 
misleading, for it neglected to state that not only 
were the 21 higher berths filled, but also 65 of the 
lower posts, and that consequently there were only 
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23 vacancies to be distributed among the 72 accepted 
candidates. This, of itself, would have been sufti- 
ciently disappointing, but a more serious fact re- 
mained behind, namely, that the department was 
full of young men, who could not be expected to re- 
tire for years. The service was organised in 1850. 
In 1857 there were appointed 74 assistants trained 
to the use of the Morse instruments, many of them 
being mere boys, and consequently in 1868 the 
oldest officer in the department had only eighteen 
years of service to show, while many had only 
eleven and were still quite young men. All these 
had precedence of the new assistants, the great 
majority of whom had to be classed as super- 
numeraries. Hence the bulk of these latter, except 
such as have been incapacitated by ill-health, 
occupy their original positions and are now ap- 
proaching middle life without any prospect, except 
that of toiling on until they reach the age of 55, 
when they are liable to compulsory retirement. 

All this we explained before, but it is worth 
while to recall it in order the better to judge of the 
measure of relief which was ofticially announced by 
a memorandum dated July 16, 1885. The follow- 
ing is the text of this document : 

MEMORANDUM. 
Simla, the 16th of July, 1885. 

The fact that, of the officers now in the superior es- 
tablishment of the department, no less than 46 were re- 
cruited in the four years ending with 1872, being prejudicial 
to the prospects of those officers and their juniors on the 
list, it is desired to afford some relief by the transfer, to 
the accounts branch of the Public Works Department or 
other branches of the public service, of such officers of 
the standing indicated as may be willing tc accept the 
measure, 

As to the terms of transfer, all that can be said at 
pet is that no officer will receive in his new position 

ess pay than he draws at present. 

Any officer desirous of being so transferred is requested 
to, at once, submit an application to that effect direct to 
the director-general, and to state whether he wishes to 
enter the accounts establishment, or, if not, to specify any 
other branch of the service to which he desires his transfer 
and deems it to be feasible. 


It is difficult to imagine what can have prompted 
the idea of transferring telegraphists to a book- 


keeping department, except it be a desire to put 
them into the most unsuitable place which can be 


found. Of what possible use would a man, trained 
in the erection of lines, the management of work- 
men, or the more scientific duties of conducting 
tests, be in an office where the complicated accounts 
of a government are kept. In the lower position 
he would be inferior toa mere clerk, while it would 
require a new technical education to fit him for the 
higher posts, in which questions of national finance 
have to be decided, and forecasts of the results of 
taxation to be made. The entire scheme is too 
absurd to be seriously discussed, and the wonder is 
how it ever came to be promulgated. Even if the 
telegraph officers did provide the materials of good 
accountants, how could the plan be carried out 
equitably to those already in that branch of the 
service / Will they defer their claims on the State 
in order to benefit their more unfortunate brethren ? 
They will probably say that as the Government 
made the mistake of bringing recruits in by batches, 
instead of spreading their admission over many 
years, it must pay the cost of repairing its error, 
and not seek to transfer its responsibilities to 
others. Even at home, where the members of the 
civil service have short hours, light duties, and 
generally easy lives, the intrusion of men out of 
one department into another would be resented, as 
stopping promotion and depreciating pensions. 
How much more must this be the case in India, 
where life is a burden to all but the most splendid 
constitutions, and where the cost of living forbids 
a prudent man to marry until late in life. If the 
Government offices were generally undermanned it 
might be possible to find places for a score or two 
of the telegraphists without much friction, but this 
is by no means the case. Discontent is widespread 
owing to the injudicious way in which candidates 
have been attracted and admitted, and although 
there are, perhaps, no other cases as bad as that of 
the telegraph service, yet much injury has been 
done by want of forethought. It is understood 
that the Secretary for India in the late Government 
had promised to look into the affairs, shortly before 
his party left office, and it is to be hoped that his 
successor will not shelve the matter. Lord Randolph 
Churchill is young and full of generous instincts, 
and if he can only find the time to investigate the 
merits of the case, he may be relied upon to form a 
just conclusion. 





NOTES. 
Mortar. 

THE mortar used for the external brick facing 
of the Forth Bridge piers below water, consists of 
one part of Portland cement and one part of sand 
lightly ground together in a mill with salt water. 
The average tensile strength of samples taken from 
the mill is 365 lb. per square inch at one week, and 
510 lb. at five weeks after mixing. 


THE ‘‘SURPRISE” AND THE ‘‘ DOLPHIN.”’ 

The following comparison between H.M.S. Sur- 
prise and the United States despatch boat Dolphin 
is taken from an American official report: ‘‘ The 
Surprise, built contemporaneously with the Dolphin, 
has horizontal engines placed below the waiter line, 
with a horizontal steel protective deck, and with 
coal protection in addition. She has forty water- 
tight compartments, as against the Dolphin’s six. 
Her machinery weighs 10 per cent. less than the 
Dolphin’s, and produces 20 per cent. more power, 
and her speed is from 2 to 3 knots better than the 
Dolphin. The vital parts of the Dolphin are so 
exposed that under fire she would be quite useless.” 
The design of the Dolphin is chargeable to the 
Government, and her want of protection against 
fire is said to take her out of the category of war 
vessels, yet ‘‘ an improvement on the previous work 
of the department.” 


Hypraviic Gotp MInina. 

Until long after the discovery of gold in California, 
the methods of removing the scales of precious 
metal from auriferous soil were prehistoric, for 
Pliny describes the ground sluice as used in wash- 
ing gold in Spain. The methods of obtaining the 
gold in the deep placers of the alluvial deposits of 
the western portion of the United States are peculiar 
to the country. Water is brought from elevated 
sources on the mountains, and projected through 
nozzles at pressures of from 200 lb. to 800 Ib. to the 
square inch, breaking down the thick beds of gravel, 
and the gold is afterwards removed from the débris 
in the bed of the stream, which carries away the water 
and soil. The conduct and management of water at 
heavy pressures for long distances through moun- 
tainous regions required peculiar devices. The pipes 
are generally made of sheet iron, and afterwards 
protected against rust by immersion in coal-tar, 
heated to 400 deg. Fahr. The joints are of 
lead, and water pressure is used to manipulate the 
valves, stopping or regulating the flow. The 
nozzles through which the water is projected are 
held upon substantial tripods like rock-drilling 
machines, and also on a universal joint, so finely 
balanced that one man can point a stream in any 
direction, and the nozzle will remain stationary, as 
it is unaffected by any forces due to the momentum 
of the water. Although millions of dollars worth 
of gold have been obtained by this process of 
hydraulic mining, yet it has been a serious injury 
to the farming and wool-growing interests, for the 
dislodged earth is washed into the rivers, raising 
their beds and covering meadow lands with gravel 
during freshets. 


A Yacut’s Gun. 

A double-barrelled gun of a somewhat novel de-" 
scription has recently been made for the Duke of 
Sutherland’s steam yacht Sans Peur, by Messrs. T. 
Bland and Sons, of the Strand. The gun is mounted 
on a pivot and the total length is 53 in., the weight 
being 115 lb. One barrel is rifled and the other is 
smooth bore. It is intended principally for killing 
whales, although it may be used for sharks, por- 
poises, sunfish, and such other small deer. It will 
fire a 10 0z. explosive bullet of steel, or a 13 oz. 
solid shot. There is also a harpoon to be fired 
from the smooth-bored barrel. The explosive 
bullet will doubtless be a very effective instrument 
when used against whales, as it is said it will tear 
away a sufficient piece of the animal to insure its 
death, while the harpoon will serve to secure the 
carcase. For this purpose it has attached to it a 
flexible steel wire rope wound ona reel. Explo- 
sive harpoons have already been tried in whaling, 
but these we understand have not proved successful, 
as the harpoon is blown away from the body by its 
own explosion, or the flesh is so lacerated that the 
weapon will pull away. In the present case the 
explosive bullet and the harpoon are to be fired 
from their respective barrels simultaneously, so that 
while one kills the quarry the other secures it. It 
is thought that this system will be largely adopted 
in ordinary whaling, and will prove far more effec- 
tive than the ordinary method by pursuing the 


animal in boats; so that there is a chance of 
Behemoth becoming extinct even more quickly 
than would follow at the present rapid rate at 
which it is being exterminated, more especially if 
owners of steam yachts are going to kill whales for 
sport. The gun can also be used for wild fowling, 
and for this purpose is loaded with 18 drams of 
powder and 7 oz. of shot. 


Puoro-Retigr Maps. 

At the Royal Geographical Society’s Exhibition 
of Educational Appliances which was opened about 
six weeks ago, two maps were shown which appear 
likely to be the forerunners of a new style of 
geographical printing. The novelty consists in a 
new system of showing the mountain ranges and 
general contour of the country, which is the joint 
invention of the Rev. Edmund McClure and Mr. H. 
T. Brion. A relief model of the country is made, and 
this is photographed to scale, after which the photo- 
graph is reproduced by a new method of printing. 
The positions of towns, rivers, &c., and their names, 
are afterwards printed on the blank map so pre- 
pared. The appearance of these maps is very 
artistic, and at the same time the relatively moun- 
tainous or level character of each district is seen at 
aglance. The price at which these maps can be 
produced is said to be no higher than that of ordi- 
nary printing. They are prepared in three forms. 
First the mere outline of the country showing the 
mountains and hills, and thus indicating the different 
watersheds. So clearly are the latter indicated that 
any one acquainted with the subject could fill in the 
rivers of an unknown country with a fair approach 
to accuracy without any other guide than these 
maps. The second form consists of a map with river 
names marked in, and the third style has reference 
to the country or other divisions put in in colours. 
One great advantage these maps have over the scale 
model or relief map is that the positions of towns, 
courses of rivers, &c., can be put in exactly the 
right places, whereas in the model this .can never 
be insured. In the preparation of the latter a sheet 
of paper has the necessary information printed on 
it, and this paper is then damped and forced on to 
the model of mountains and hills already prepared. 
In this way the printed matter is often stretched 
out away from the place it should occupy, and there 
is always more or less error in relief maps in this re- 
spect, besides which these maps are, as is well 
known, very costly. It is also proposed to repro- 
duce by this system photographs of country taken 
from balloons, and arrangements have already been 
made for this to be done. Probably this application 
may have a considerable military value. The pro- 
cess has been patented in the name of the inventors. 


GrrMan-Buitt TorPepo Boats. 

The Spanish Government have just received from 
the builders, the Germania-Werft of Kiel, a new 
torpedo boat, measuring 124 ft. long, 15 ft. 8 in. 
beam, and 8 ft. 6 in. in depth to the keel amidship. 
She was launched on November 24, and then under- 
went a series of trials in the presence of Spanish 
and German officers. With the ‘full equipment on 
board, it was found that the boat could carry enough 
coal to steam 2100 knots at 10 knots per hour. In 
the endurance test she steamed for five hours at a 
mean speed of 19.86 knots, the contract being that 
she should maintain 19 knots for three hours. 
With four runs on the measured mile a mean speed 
of 21.53 knots was obtained with an expenditure of 
a little over 1000 horse-power. At the conclusion 
the Spanish authorities took over the boat, and will 
navigate her to Ferrol, proceeding in the first 
instance through the Eider Canal. She is armed 
with two torpedo tubes forward, and with Schwartz- 
kopff torpedoes and gear; also with a 3.7 ctm. 
Hotchkiss gun mounted on a pivot on the star- 
board side forward, and a similar gun on the aft 
conning tower. There are two of these towers 
connected by a speaking tube, and each supplied 
with engine -room telegraphs, capable of being 
worked either from the inside or outside. From 
the forward tower the torpedoes are discharged, and 
the boat steered both by steam and hand. The 
aft tower is supplied with hand- steering gear, 
and serves as un entrance to the chart-house 
and officers’ cabins. The electric light was in- 
stalled by the Brush Company, and includes a 
dynamo, a three-cylinder Willans engine, a 6000 
vandle-power projector on the forward tower, and 
twenty incandescent lamps in various parts of the 
boat. It was erected in eight days. The pro- 
pelling machinery was constructed at the engine 





works of the builders at Tegel, near Berlin, and 
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consists of triple-compound engines with three 
cranks. There is an independent compound engine 
to work the air and circulating pumps, and feed and 
bilge pumps. Separate hand feed pump and steam 
donkey are also provided, as well as direct inlets 
and outlets between the sea and the condenser. The 
boiler is of the locomotive type, built entirely of 
German steel, like the boat, except the firebox and 
tubes, which are of copper and brass respectively. 
The steam pressure is 170 1b. There isa separate 
fan engine. The weight of the machinery, includ- 
ing water, and all auxiliary engines, steam steer- 
ing gear, fresh water condensers, &c., is below 34 
tons. The vessel is divided into eight water-tight 
compartments, and five of the larger have a steam 
ejector of a capacity of 40 tons per hour. 


Maxine a New Merv Oasis. 

The Russians, who are singularly susceptible to 
new ideas, and display an audacity in engineering, 
which has repeatedly led them to act as pioneers in 
reducing theory to practice, have fixed their minds 
on a new enterprise, well calculated to set on edge 
the teeth of English and Indian statesmen. This 
is no other than the formation of a new oasis, as 
large as that of Merv, along the new frontier to the 
Oxus, which the Afghan Delimitation Commission 
will delineate as soon as the spring weather enables it 
to quit its winter quarters at Tchanshambe. Briefly, 
the scheme, which by the way is not a mere news- 
paper project, but a sober engineering design, com- 
plete in all details, and drawn up on the spot by 
the surveyors of General Annenkoff, the constructor 
of the Transcaspian Railway, provides for cutting 
the bank of the Oxus near Tchardjni, and allowing 
the water to flow afresh through some ancient 
channels running in the direction of Merv. There 
is no particular novelty in the idea, the oasis of 
Khiva being formed entirely of country irrigated 
by an elaborate system of canals running out from 
the Oxus near its entrance into the Aral Sea, 
while the Merv oasis is of a similar character, and 
uses up all the water of the Murghab. The 
channels, we have said, already run into the desert 
near Tchardjni, and a careful series of levels taken 
during the autumn, show that if the bank of the 
river be cut, and the channels cleared of drift in one 
or two places, the water will run freely for sixty or 
seventy miles. Thenomadscan then beleft to manage 
the rest of the business themselves, forthe natives of 
Merv and Khiva are extremely clever in making 
irrigation canals, and they would speedily establish 
a network, and convert the clayey expanse—now 
devoid of vegetation—into a green oasis, as fertile 
as any in Central Asia. Readers of O’Donovan’s 
and Marvin’s books on Merv will not have for- 
gotten, that as far as the Turcomans convey water 
from the Murghab, there amazing productiveness 
prevails, although immediately beyond is a desert. 
All that is really needed, therefore, is to with- 
draw from the Oxus a sufficient quantity of water 
(and Annenkoff’s calculations show that abundance 
can be spared), and a year would be sufficient to 
create an oasis capable of supporting a quarter of a 
million people. In that case Russia could march 
troops from Askabad and Merv to the furthest 
parts of Turkestan, and despatch the Tashkent and 
Samarcand forces through Bokhara to Merv and 
Sarakhs in return, without having any desert to 
traverse, and the communications along the new 
frontier would be perfect. As the cost would be 
only 160,000/., no doubt whatever is entertained in 
Russia that Annenkoff’s proposal will be accepted. 


Pree CoNTRACTS FOR THE THIRLMERE WATER 
ScHEME. 

The Corporation of Mancliester are about to 
enter upon the execution of the great water supply 
scheme which has occupied so much public attention 
during the past three or four years, ascheme which 
is, perhaps, the largest undertaking of the kind in 
which any municipal body in this country has 
hitherto embarked. Roughly speaking, the length 
of the conduit will not be much within 100 miles, 
the source of the supply being the Lake of Thirl- 
mere in Cumberland ; and the Manchester Water 
Commissioners have just concluded two contracts for 
the supply of the necessary cast-iron pipes, or rather 
such of them as range from 48in. down to 36 in. 
in diameter. In these two contracts there are in- 
volved upwards of 50,000 tons of pipes—-mains 
only. Considering the fact that the price of pig 
iron has lately been exceedingly low, the Man- 
chester Corporation have acted most wisely in 
placing their pipe contracts at this time. The two 
contracts which have just been let involve an outlay 





of about 230,000/. That for the southern, or Man- 
chester portion, of the conduit, has been let to the 
Staveley Iron and Coal Company, whose works are 
near Chesterfield ; and the northern, or lake por- 
tion, has been placed with Messrs. Macfarlane, 
Strang, and Co. (Limited), of the Lochburn Iron 
Works, Glasgow ; and it is understood that the sums 
representing their contracts are respectively about 
120,000/. and 110,000/. The pipes for which the 
contracts have now been placed, are to be 48 in., 
40 in., and 36 in. in diameter, and the engineer 
(Mr. George H. Hill) has taken the option of 
having the pipes made with plain ends and jointed 
with collars, which is not only a novelty in this 
country (although somewhat common on the Con- 
tinent), but is by many persons regarded as a step 
in the right direction. As in the case of some 
recent pipe contracts—more especially those for 
Liverpool and Sydney—the pipes are to be tested 
or proved under pressure by using some form of 
mineral oil instead of water. The following are 
the thicknesses of the pipes and the internal pres- 
sures to which they are to be subjected : 


Internal Pressure. 


Diameter Thickness Pounds Equivalent 
of Pipes. of Pipes. per Sq. In. Wane one. 
t. 
48 1 65 = 150 
1 863 = 200 
1; 108 = 250 
40 & 36 1 1088 = 250 
1 130 = 300 
1 152 = 350 
1; oat = 400 
1 195, = 450 
1; 217. = #500 
1} 2383 = 550 


Delivery of the pipes will probably extend over 
three years up till the endof 1889, Itis not expected 
however, that any deliveries will be required before 
the 1st of January, 1887. 


THe Manor Park AccIDENT. 

Our daily contemporaries, as usual, seem to miss 
the point in their comments on the accident which 
occurred on the Great Eastern Railway at Manor 
Park on the afternoon of the 7th inst. It seems 
that the 5 p.m. express from Liverpool - street 
for Ipswich, was pulled up just after leaving Manor 
Park Station by the automatic application of the 
Westinghouse brake, resulting from the breaking of 
a small copper branch pipe under the tender. Before 
the brakes were released the 5.3 p.m. train for 
Chelmsford, which does not stop before Ilford, the 
next station beyond Manor Park, ran into the ex- 
press, and caused injury to several persons. That 
such a collision should be possible in these days, 
when a train is standing under protection of a full 
set of signals, is astounding, and is attributed to a 
dense fog which prevented the driver from seeing 
the signals, all three of which, viz., distant, home, 
and starting, were at danger. Pending the official 
inquiry we withhold any comments upon the work- 
ing. No doubt the Government inspector will 
elucidate the question as to the absence of fog signal- 
men, and why the driver saw fit to run past signals 
because he could not see them, when the uni- 
versal rule is that this fact should cause him 
to stop. As to the fact of the express train being 
stopped, this might of course have occurred from 
many causes. It would he highly mischievous, 
and would lead to great laxity of working, if it were 
once to be conceded that a train has no right to 
stand at any part of the line. In this case it 
would be difficult to imagine a train to have 
stopped in a more favourable position, close to a 
station and under the protection of three signals. 
It is of course desirable that an automatic brake 
should be prevented from asserting itself unseason- 
ably, by the strictest attention to materials, &c., 
but as one of the greatest advantages of all auto- 
matic brakes, whether worked by pressure or 
vacuum, is that they should by their principle be 
prompt to unfailingly expose any defect, we can- 
not consider the stopping of a train under such 
circumstances unnecessary. If the defects exist 
they should be declared, and the Board of Trade re- 
turns show that both the Westinghouse and the auto- 
matic vacuum ‘brakes are very successful in exem- 
plifying this tell-tale qualification. Had the defect in 
this instance not been declared, and had the train not 
been stopped, there would then have been an un- 
doubted failure of the brake. All that is needed is 
better supervision and greater care in the selection 
of materials, and there is no mystery on the subject 
of copper pipes now-a-days. There can be no ques- 
tion whatever as to the necessity for automatic 





action, and such emergencies as the one in question 
only serve to point out more strongly the need for 
an instantaneously acting powerful brake, which 
will not allow an approaching train to run at all 
unless it be in ‘slick order, and certain to act 
when wanted. Although in this case the driver 
of the Chelmsford train does not appear to 
have done anything until he caught sight of the 
lamps at the rear of the express, and, there- 
fore, had not a sufficient distance in which to stop, 
it was fortunate that the brakes were binding upon 
both trains, or the telescoping of the carriages 
me doubtless have led to much more serious 
results. 








COMPOUND MARINE ENGINES. 
To THE EprtToR oF ENGINEERING. 

Srr,—Your account of the performances of the steam- 
pes Enfield and description of her engines, are in the 
highest degree interesting, and afford me a basis for the 
few remarks which I desire to offer in reply to the letter 
of ““M. P.” It may be fairly alba whether a ship 
having a ratio of length to breadth of 7.4:1, and a pris- 
matic coefficient of .806, is built on lines suitable for the 
economic maintenance of a speed so comparatively high 
as 10.6 knots ; that this ship, when exerting her maximum 
— and steaming at that speed, should show a constant ° 

or displacement so large as 366, would appear to indicate 
not only that the joint efficiency of engines, boilers, and 
a is high, but there is scarcely room for any serious 
inefficiency in any one of those three factors. 

Your article attributes the satisfactory results to the 

ood propeller, and to the use of piston slide valves. 

hese last are by no means an unmixed blessing, for at 
the moment of closing the port to steam, an amount of the 
surface of the packing ring equal to the area of the port, is 
exposed to the pressure then existing in the cylinder, 
with the result that unless the ring is so tight as to set 
up a considerable amount of friction, it gives under the 

ressure, and allows a free passage for steam to the ex- 

aust port. Thus in engines fitted with piston valves 
for the high-pressure cylinder, it is quite usual to see a 
sudden rise in the exhaust line of one end and right oppo- 
site the point of cut-off in the other end one; and when 
no such peculiarity is noticed, it is usual to find a con- 
siderable wear in the valve gear. 

Again, seeing that in a good engine there is usually 
very little wear in the low-pressure gear, and that the 
difficulty is rather to keep the valve on the face than to 
keep the pressure off, it is a mvot point whether a low- 
pressure piston valve does not do as much harm as good, 
especially in triple-expansion engines, where the second 
receiver pressure is generally considerably less than in the 
receiver of the ordinary two-cylinder type of compound 
engine. However, this is a mere detail, and a matter 
chiefly of opinion. Referring to the propeller, it wculd 
appear from your account that it is of tolerably coarse 
pitch, and probably of somewhat large diameter, bearing 
out the idea expressed by Mr. Seaton in his ‘* Manual of 
Marine Engineering” that a large propeller moving slowly 
gives the best results, and asin cargo-carrying vessels of 
the type usually turned out on the north-east coast, the 
full run must seriously affect the action of the propeller, 
this view certainly a a sensible one. But it is by 
no means usually held 3 on the cont , of late years the 
increased revolutions per minute run by engines turned 
out by leading firms on the northern rivers has been very 
marked, and especially since the introduction of the 
triple-expansion principle, and the question naturally 
arises, supposing the s of ship to remain the same, 
and a propeller running 85 revolutions is substituted for 
one running 55, if the diameter is the same, what is the 
result of the increased velocity of the tips of the blades, 
and if the diameter is proportionately reduced, what 
about the relations of the propeller to the lines of the ship 
and to the power indicated ? 

It is by no means easy to answer these questions, and 
the uniformity of the results obtained with the new ty 
of engines, as fitted in ships almost identical in model by 
on or ten firms in the north, certainly affords a reason- 
able ground for the contention that the limits of propeller 
dimensions which permit of satisfactory results, are wider 
than are usually —araee Personally, I strongly be- 
lieve, for full lined ships, in the large slowly turning 
screw. A few years ago I served for some time in a boat 
of this class, which performed most satisfactorily. She was 
a good cruiser, steamed well, and was very economical; her 
boiler pressure was moderate, and she never made more 
than 52 revolutions per minute loaded; and although 
since then I have sailed in other ships of the same stamp 
with higher pressures, smaller screws, and fast-running 
engines, I have not seen anything to compare with her 
performances. But it is not to this class of vessel alone 
that we can turn for confirmation of this view. The 
White Star liner Britannic was for years the mest success- 
ful ship crossing the Atlantic, and even now there are 
few to surpass her. She has a propeller 23 ft. 6 in. in dia- 
meter, and 31 ft. 6in. pitch, and when doing her best 
only goes 52 revolutions per minute. Her horse-power is 
4900, and as her consumption is only 1.77 lb. per indicated 
horse-power per hour, and her constant for displacement 


based on her average sea s of 15 knots, is 289, it would 
appear to be very soun a So, too, the late 
P. and O, steamer Indus. She was re-engined a few years 


ago by Howden, of Glasgow, with very moderate pressure, 
small number of revolutions, and large screw, and she 
performed admirably, her economy being most marked. 
Now look at the other side of the question. In 1883 
Mr. J. H. Biles read a paper before the Institution of 
Naval Architects on the ‘‘ Advantages of an Increased 
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Proportion of Beam to Length in Steamships,” and gave 
comparative performances of two pairs of steamships de- 
signed and built by Messrs. James and George Thomson. 
One of the ships was the Hamburg- American liner 
Hammonia, 375 ft. long, 45 ft. beam, and on trial was 
drawing 20 ft. 3in., her displacement being 5900 tons. 
On a run from Greenock round Ailsa Craig and back she 
steamed 16 knots on a consumption of 1.67 lb. per indi- 
cated horse-power per hour, and on the mile steamed 
15 knots with 3940 indicated horse-power, her constant for 
displacement being 280. Her propeller was 18 ft. in dia- 
meter and 28 ft. pitch, very different to the Britannic’s, 
and the question naturally arises, if the dimensions of the 
propeller have the immense influence on the total etfi- 
ciency of the ship and machinery which ‘‘ M. P.” alleges, 
which of those two screws is the right one? Both ships 
are the same beam, both are economical in fuel, both have 
nearly the same constant for displacement, and their pro- 
pellers are as different as they can well be. Another 
vessel mentioned in Mr. Biles’ paper was the Union Line 
8.8. Moor, a ship 45 ft. 6 in. beam ; she steamed 14 knots 
on trial with 2740 indicated horse-power, her constant 
being 282, propeller 17 ft. 6 in. diameter, 25 ft. 6in. pitch. 
This boat is now, if not absolutely the most successful, 
certainly one of the best in the Cape mail service, and 
has made the run out and home at an average speed of 
13.7 knots, Is her propeller suitable, and if so, what about 
that of the British King, a ship 39 ft. beam and 1800 in- 
dicated spa Fiat whose propeller is 20 ft. in diameter? 
The first vessel built for the owners of the British King 
- was sold to Her Majesty’s Government, and is well known 
as the torpedo storeship Hecla. She is practically the 
British King with 20 ft. cut out of her, and has similar 
engines and boilers. On trial, loaded to 21 ft. 4 in., 
with a displacement of 5767 tons, she steamed 12 
knots, with 1758 indicated horse-power, her constant 
being 320, certainly an admirable performance; but 
no better than that of the P. and QO. liner Thames, 
which on her progressive speed trials steamed 12 knots 
with 1660 indicated horse-power; her displacement was 
5500 tons, and the constant 324. Mr. Biles compares 
this ship with a ratio of length to breadth of 9.3:1, with 
the Hammonia, 8.3: 1, to show the superiority of the broad 
ship at high speeds, the former requiring 5130 and the 
latter 3940 indicated horse-power for 15 knots, the con- 
stants being 216 and 280 respectively; but as the speed 
became slower the narrower ship showed to greater ad- 
vantage, at 12 knots the constants being 324 and 316 
respectively. We might from this reasonably infer that 
the Hecla, of the same length as the Thames, 390 ft., but 
only 39 ft. beam instead of 42 ft., and having the same 
prismatic coefficient, would show to greater advantage 
than the Thames, at the still further reduced speed of 
11 knots; that she was slightly inferior to that ship at 
12 knots may be easily accounted for by the fact that 
while the Thames was running at a very reduced speed, 
the Hecla was being hard driven, and making many more 
revolutions. I think then that a constant for 11 knots of 
330 is not an extravagant expectation for either ship. 
Adopting it we have as follows: Thames, 390 ft. by 42 ft. ; 
draught, 18 ft. 2 in, ; displacement, 5500 ; indicated horse- 
power for 11 knots, 1260. Hecla, 390 ft. by 39 ft. ; draught, 
21 ft. 4 in. ; displacement, 5767; indicated horse-power 
for 11 knots, 1295, Now then let us compare these results 
with the performances of a Leyland liner, say the Istrian, 
built and engined by the same firms as the Hecla on a 
very similar model, and with the same arrangement of 
engines. She is also 390 ft. long, but 37 ft. beam only, 
so, presumably, more suited for the low epeed, and her 
prismatic coefficient is rather less than the Hecla. So 
she has every advantage. Is it too much to expect her, 
with a displacement of 5400 tons, to steam 11 knots with 
1250 indicated horse-power? I think not; but as she 
burns 37 tons a day, and the designer of the engines claims 
a consumption of 1.75 as a maximum, it would appear that 
she indicates over 1900. Ifso, what becomes of the 50 per 
cent, extra power over that required to do similar work in 
the other two ships quoted, and if she does not indicate this 
large power, but only the 1250 necessary, how is that with 
a boiler pressure of 90 1b. and a rate of expansion of about 
12, she consumes 2.75 lb. per indicated horse-power per 
hour? perhaps ‘‘M. P.” can explain. He would say it 
was the propeller. Well, which propeller is the proper 
one, the small coarse-pitched one of the Thames or the 
larger but fine-pitched one of the Hecla; as a matter of 
fact, she has had both types, the late superintendent pre- 
ferring the latter, the present one the former, and the re- 
sults are just precisely the same in both cases. The true 
explanation is the one I have already given, that the 
engines are far two large for the power required, and the 
high rate of expansion a delusion and a snare. In the 
summer of 1883 I made a voyage across the Atlantic and 
back in a boat of the same beam as the Hecla, but nearly 
60 ft. shorter, the displacement was nearly the same, and 
the draught afoot more. The lines of this ship were not 
to be compared for one moment with those of the Istrian, 
yet we steamed 11 knots all the way out on a consump- 
tion of 38 tons. The engines were an old pair of two- 
cylinder compounds with very much shorter stroke as 
compared with the diameter of the cylinders than is in 
vogue now, the steam Pee was 68 lb., the rate of ex- 
pansion five times, and the average indicated horse-power 
1500. Her propeller was originally 18 ft. in diameter and 
23 ft. pitch, but on the previous voyage she had been in 
the ice and knocked off a substantial piece of every blade. 
Would “M, P.” expect this result to be beneficial or 
aa as a matter of fact it made no difference 
at all. 

Referring to the larger steamers, we find the Ems has a 
propeller 22 ft. in diameter and 30 ft. pitch, and on her 
trial trip she made 67 revolutions; this is again at wide 
variance with the Britannic; so also the Oregon. Her 
propeller is only 9 in. greater in diameter than the 





Britannic’s, and 18 in. more pitch, but the ship travels 
3 knots an hour faster, and develops 2} times the power. 
The Stirling Castle, a ship 5 ft. more beam than the 
Britannic, has a propeller 22 ft. 4 in. diameter and 31 ft. 
pitch, and the results in her case are certainly most suc- 
cessful. And so we can goon ; no two firms have the same 
rule for propeller proportions, and it is very certain that 
in fine-lined ships, not meant to work at abnormal speed, 
either high or low, a very _— range of choice is open to 
the designer without much fear of his going wrong. I 
made several voyages in an Atlantic steamer of moderate 
size and power, and very good behaviour. She was built 
on almost exactly the same proportions of length, breadth 
and depth as the Hammonia, but was rather smaller an 
of a somewhat different model, having a sharper rise of 
floor, and not such fine extremities. One propeller was 
the same diameter as hers, but the pitch was less by 4 ft. 
The boiler pressure was 80 lb., and we drove her as hard 
as ever she would g0, the usual rate of expansion being 
5. From ‘*M. P.’s” point of view, this is terribly 
heterodox, but what were the results? She steamed 13 
knots comfortably, the constant for har a ae being 
318, the coal consumption, based on the fair average 
indicated horse-power, was 2 lb., although there were no 
steam jackets and no feed heater, and a moderate 
vacuum; and the wear and tear and consumption of 
lubricant extremely moderate, although there was no 
extravagant provision of totally unnecessary bearing sur- 
face, and all et the engines were a reasonable size 
for the work required from them. Look, too, at the 
New Zealand Shipping Company’s vessel Rimutaka, 
built by Elders in 1884, 430 ft. pret by 46 ft. beam, and 
with a load displacement of 8500tons. Sheaverages over 
13 knots for the whole voyage, her average indicated 
power being 2600, andconsumiption 50 tons. Her propeller 
is 18ft. 6in. in diameter, and 24ft. 6in. pitch. Her 
cylinders are 46 in. and 88 in. in diameter and 5f in. stroke, 
and as the boiler pressure is 110 1b. it is pretty clear that 
the rate of expansion in these cylinders to make 2600 
indicated horse-power with 60 revolutions must be very 
moderate. Another vessel well known in the New 
Zealand trade is the White Star steamer Ionic. Her 
gross tonnage and displacement are almost identical with 
those of the Rimutaka, but her proportions are somewhat 
different, being 440 ft. long by 44 ft. beam. She has a 
large propeller moving pretty slowly, and her perform- 
ances do not differ widely from those of the Rimutaka, 
the advantage being rather on the side of the latter ship. 
Now the point to which I wish to draw ‘‘ M. P.’s” atten- 
tion is this. Here are two ships which steam on a long 
voyage at the same speed as the City of Chester on the 
Atlantic run, and although their lines are not so fine, and 
the displacement greater than the Inman boat, they burn 
less than half the coal per day consumed by her. The 
Tonic is exactly the same lhe. 4 and breadth as the City 
of Chester. The other ship is on different proportions ; 
one is a two-cylinder engine, the other four; one has a 
comparatively small propeller, the other a comparatively 
large one. The points of difference in detail are many. 
The results are identical, but the ship whose engines are 
the smallest for the power required, and the rate of ex- 
pansion compared with the boiler pressure most mode- 
rate, is the most successful ship. The City of Chester 
has the same proportion of length to breadth as the 
Britannic and Ionic. She burns more coal than the 
former and indicates nearly as much power, but steams at 
the speed of the latter. An indicated power of 2600 
suffices for the Rimutaka; surely it should suffice for the 
City of Chester for the same speed, and we have seen 
how a power in excess of that number is successfully 
utilised in the case of the Moor with a propeller 17 ft. 6 in. 
in diameter and 25 ft. 6in. pitch. The Britannic utilises 
her power with a propeller 23 ft. 6in. in diameter and 
31 ft. 6 in. pitch,we therefore conclude that anything be- 
tween these limits would give a fairly good result. What 
sort of a propeller does ‘‘ M. P.” imagine the ship has? I 
won’t give him the figures, but it is quite normal both in 
itch and diameter. Last July the City of Chester left 
Yew York in company with the Cunard steamer Bothnia, 
and the time of the two ships to Queenstown was identical. 
The Bothnia is in round numbers the same gross tonnage 
as the other ship, but measures 422 ft. by 42 ft. as against 
440 ft. by 44 ft. Her engines are ordinary pecha. cw 
compound 60 in. and 104 in. cylinders, 4ft. 6 in. stroke, 
working pressure, 60 lb. to 65 lb. ; indicated horse-power, 
about 3000, coal consumption about 72 tons, machinery 
eleven years old; and yet the Inman boat steaming 
alongside of her burnt 50 per cent. more coal. Why ? 
Because the initial friction of the enormous engines uses 
up so much of the power developed in the cylinders that 
there is precious little left to drive the ship, and the 
remedy is, to use smaller cylinders, and to get the increased 
mean pressure be content with a smaller rate of expan- 
sion. The City of Chester was built by Cairds, of 
Greenock, in 1873. Look at their modern practice. Last 
year they built a boat for the P. and O, Company called 
the Marsillia, 420 ft. long by 45 ft. beam, her gross 
tonnage is rather in excess of the City of Chester, and her 
form somewhat fuller. She has cylinders 56 in. and 105 in. 
in diameter and 6 ft. stroke, boiler pressure 90 lb., and 497 
square feet of grate. On her trial this ship steamed 17 
knots with 5100 indicated horse-power, which is highly 
satisfactory, but she has not the boiler power to keep it 
up; the City of Chester has 600 ft. of grate surface, and 
with her 5 ft. 6in. engines could keep steam for half- 
stroke with a 56 in. cylinder, reducing her rate of ex- 
pansion from 10 to 7, reducing the loss from clearance, 
the loss from cylinder condensation, the loss from 
friction due to the high initial load and making mince- 
meat of “ M. P.’s” propeller theory. If this gentle- 
man has any spare time he can look through Lloyd’s 
ister of Shipping for engines with 120 in. low-pressure 
cylinders of 5 ft, 6in, stroke, and he can look in vain. 





Inmans have the honour of having in their ships the 
largest two-cylinder compound engines afloat, and cer- 
tainly the most inefficient. The City of Richmond’s 
engines are fully described in ENGINEERING, vol. xix., page 
403, and it appears that on her trial trip she steamed 13.7 
knots with 3340 indicated horse-power, the steam pressure 
being 601b., and the revolutions 55; her crankshaft is 
22 in, in diameter, and the bearings 2 ft. 9in. long. The 
Ems indicates double that power, but her shaft is the 
same diameter as the City of Richmond’s, and the bearing 
surface the same, but while the Ems works well, it is 
doubtful if there is a worse job crossing the Atlantic than 
the other ship ; so much for reducing the strains on bear- 
at lightening the loads on the pistons. 

“*M.P.” is apparently not quite clear about my state- 
ment that a high piston velocity is a result of the com- 
pound system ; what I mean is this, that as by compound- 
ing, the reduction of the ratio of maximum to mean 
pressure on the piston is so marked, the effort required 
to maintain so high a piston speed is not so great, and as 
the triple-expansion system still further reduces their 
ratio, so in triple-expansion engines a higher piston speed 
can be obtained with economy. In a former letter I 
quoted a case from Mr. Seaton’s paper on some further 
experience with triple-expansion engines, in which an 
ordinary two-cylinder compound had a third cylinder 
mounted on top of the low-pressure one, the former 
high-pressure being now the intermediate cylinder, 
the result being that the work formerly done by 
the ship on 17 tons was now done on 13.5 tons. Why ? The 
propeller and the ship offered exactly the same resistance 
as before ; the boiler with 100 lb. pressure would be much 
more likely to lose heat’ by radiation than when carrying 
70 lb., so the improvement must be in the engines, and is 
either due to the fact that they offered less resistance to 
turning under the new system, or else the increased ex- 
pansion due to the higher pressure steam accounted for 
theeconomy. A similar case occurs with the new P. and 
O. steamers I mentioned in a former letter. The Tas- 
mania does certain work, the Coromandel with triple-ex- 
pansion engines does exactly the same work with less 
fuel; itis quite clear that the latter ship’s engines require 
less steam to turn them round. Myr. Seaton in his 
Manual has shown us how to compare simple and com- 
pound, and compound and triple-expansion engines; and 
we find that compounding means increased uniformity of 
turning effort, and reduced friction, and if a given weight 
of steam is required to maintain a given piston speed in 
one a in the improved system the resistances being 
less the same weight of steam would maintain a much 
higher piston speed with the same mean pressure. In 
marine practice piston speed has not a very great range ; 
except in a few particular cases the tendency has been to 
keep the piston speed at about a standard, and reduce the 
piston areas. For example, the steamship Abyssinia had 
when new two 72 in. cylinders, 48 in. stroke, and with 
a boiler pressure of 30 lb. indicated 2000 horse-power ; 
when compounded by putting two 31 in. high-pressure 
cylinders on top of the original ones, with a boiler 
pressure of 110 tb.., she indicated 3000, with a greatly 
reduced weight of steam ; and lately Palmers, of Jarrow, 
turned out a couple of ships, the Knight Errant and 
a sister, with triple-expansion engines of 48 in. stroke and 
a low-pressure cylinder 71 in. in diameter, indicating 
2000 horse-power, and doing much more hard work than 
the Abyssinia did for her 2000, or less than half the coal. 
If the internal resistances are so reduced by compounding 
it is clear that the engine can if required be run a great 
deal faster with the same expenditure, and if we know 
that the system allows such an increase of piston speed we 
may make use of that knowledge to design a small fast- 
running and economical engine, small and fast-running 
simple engines not being economical. That is my mean- 
ing. If ‘* M. P.” is in possession of facts to show that it is 
not sound [ hope he will put them forward. 

As to the economy of modern marine engines being due 
tothe increased expansion of the higher pressure steam, 
let us look at a case of a high-pressure simple marine 
engine. In 1873 the Allan line built a steamer, the Cir- 


“cassian, with cylinders 72 in. in diameter and 48 in. stroke, 


in fact the same as the Abyssina. Her boiler pressure 
was 50 lb., and she had valves and gear on the Corliss 
principle. Well, she was a fearful arrangement, and it 
was quite impossible to keep her going full speed. Allthe 
pumps worked directly off a eroabene, and had the same 
stroke as the engines, and she used to whip the heads of 
the pump rods clean off, and in fact smash everything, 
until one day when about eighteen months old she broke 
her shaft just when on the point of sailing, and brought 
matters to a crisis; so her cylinders were taken out and 
an ordinary pair of compound ones put in. If the results 
obtained with this boat area fair sample of what could be 
expected with simple engines working with 50 lb. steam, 
how would they perform with 150lb.? Query for Mr, 
Longridge. 

In conclusion, Sir, I have only to offer my apologies 
for intruding on your space to such an extent, and am 

Yours very truly, 
Arcus, 


COMPOUND LOCOMOTIVES. 
To THE Epiror or ENGINEERING. 

Srr,—With reference to the late interesting discussion 
in your columns on ‘‘ Compound Locomotives,” permit me 
to say that a very powerful and well-arranged compound 
locomotive can be made by compounding a four-cylinder 
Fairlie engine. For the sake of simplicity, however, the 
boiler may be made a single-barrel one, and the two high- 
pressure cylinders should be fitted with their respective — 
gearing in such a manner, that rigid steam pipes can be em- 
ployed, thus making only one swivelling steam bogie, the 
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frcnt one, with the two low-pressure cylinders attached 
to it. 

As regards the important feature of increased boiler 
pressure for the compound engine, it should be remembered 
that several Continental locomotive superintendents have 
long ago introduced, for their ordinary engines, boiler 

ressures of 12 atmospheres, or 175 lb. per square inch, as 

{r. Webb has now done in his last compounds. I may 
add that, in special cases, we have increased the normal 
pressure to 15 atmospheres, or 2201b. per square inch, 
without getting any complaints concerning extra wear 
and tear, or leakages. 

I an, Sir, yours faithfully, 
A. BRUNNER. 
Krauss and Co.’s Locomotive Works, Munich, 
January 6, 1886. 





S1r,—The new compound which takes its name from 
your esteemed correspondent, ‘‘ Argus,” bears the number 
3. On Tuesday, January 5, it failed with a hot lead- 
ing axle. ‘‘Thunderer” failed the same day with a hot 
trailing axle, and 365, ‘‘ America,” (small compound) took 
the 8.50 p.m. to Rugby and lost 25 minutes. This is 
surely a pretty fair record for one day. 

** Argus” takes the place of “‘ Himalaya” at Rugby. 
The four breakdowns of this latter engine I have alre 
recorded, but its coal and oil consumption will distur 
even ‘‘ Inquirer's” equanimity. In October it ran 7355 
miles, and burnt 42.7 lb. of coal per mile. It used 177 
quarts of rape oil, 87 quarts of lubricating oil, and 170 Ib. 
of grease. The cost per 100 miles was 1/. 7s. 8d., or half 
a crown more than 919, ‘‘ Nasmyth” (Precedent), which 
ran 2648 miles, driven by the same men who drove “* Hima- 
laya.” On 7355 miles this is a difference of over 91. agaimst 
the compound, an economy ‘“‘ Inquirer” would be able to 
a” are if he had to defray ‘‘ Himalaya’s ” cost. 

hough it does not relate to this question, would you 
kindly allow me to ask if Midland ‘‘ 1309,” running on the 
Settle-Carlisle line, is working with the coupling rods re- 
moved? I have been more than once told that this is so. 
Is Mr. Johnson experimenting with a view to ‘‘ singles ” ? 
Yours obediently, 
January 11, 1886, Xe 





To THE EDITOR OF ENGINEERING. 

S1r,—The criticisms of ‘‘ Argus” in your recent issues 
on the subject of Mr. Webb’s compound engines, will, 
notwithstanding their style, do good service by directing 
attention to the practical side of the question. For such 
results engineers must thank ‘‘ Argus,” although all will 
regret that he has not chosen to aim at that result without 
importing into the discussion a personality which Mr. 
Webb’s courage should not have met with. An impartial 
and friendly interchange of opinions and reasoning on this 
highly important subject would be of the greatest value, 
but such an end cannot be secured by ‘‘ Argus’s” method. 

For the sake of facts, which ‘* Argus” undoubtedly 
wishes to present to the judgment of your readers, it 
seems advisable to correct errors in his representations. 
In your issues of October 9th and 23rd, which have just 
reached me in Australia, ‘‘ Argus” makes comparisons of 
horse-powers exerted by Mr. Stroudley’s and Mr. Webb’s 
engines which are quite mistaken. At the end of the 
fifth paragraph of his letter of October 6, e 358, 
** Argus” describes the work done by the ‘‘ Gladstone” 
on @ 1 in 264 grade, and sneers at the ‘‘ Dreadnought” as 
incapable of pertorming the same duty. But if ‘‘ Argus” 
will throw the work he describes, as performed by Mr. 
Stroudley’s engine, into actual horse-power, he will find 
the result is nearly 1200, and it is needless to say Mr. 
Stroudley’s engine is as on of producing and sus- 
taining that force as Mr. Webb’s engine. 

After work has been stored up in the train, during its 
run over levels or down previous inclines, Mr. Stroudley’s 
engine, and even smaller machines, may with compara- 
tively little exertion carry 284 tons behind them over 1 in 
264 gradients at 434 miles per hour, and give out the power 
previously accumulated when working over such gradients, 
but why “‘ Argus” overlooks this well-known fact in his 
comparison, is difficult to comprehend. Similarly in his 
letter of October 20th in your issue of the 23rd, ‘* Argus” 
makes repeated allusion to the fancy quantities of 1100 
and 1200 horse-power, as if exerted by the ‘‘ Gladstone.” 
‘** Argus” has evidently been reading your contemporary, 
The Engineer; but let him cigest these figures and work 
out the diameter of cylinder which would be required, in 
conjunction with a given probable mean pressure to pro- 
duce 1200 indicated horse-power at 434 miles per hour, or 
let him find the mean pressure required for the ‘‘ Glad- 
stone’s” cylinders, to enable them to give out the same 
horse-power at the same speed, and I do not think he will 
again write four figures when measuring passenger locomo- 
tive horse-power. A useful experiment for ‘‘ Argus” to 
make is to load Mr, Stroudley’s engine in such a manner, 
that when working up a bank under full boiler and cylinder 
power, her speed shall become uniform, or in other words 
the power and resistance become balanced; she will 
under such conditions do her utmost and be “‘ working 
on the collar,” and if ‘‘ Argus” gets 650 or 700 indicated 
horse-power he may write her down a first-class engine. 

As tothe influence of coupling-rods, most locomotive 
engineers will be less disposed to agree with ‘‘ Argus” 
than with Mr. Webb’s views, or with the opinion of 
another well-known leading locomotive superintendent, 
who once said a coupled engine was “‘ like a laddie run- 
ning wie his breeks doon,.” 


December 5, 1885. S, A. Crcrops, 





To THE EpiTor or ENGINEERING. 

Srr,—In reply to ‘‘ Argus,” and in reference to his asser- 
tion regarding the advertising object, I may say that he is 
led quite astray ; my object in writing being simply to bring 
him back to the question of compound locomotives, and 





not to be occupying too much space in your valuable paper 
with harsh sarcastic criticism on cranks, bearings, parts of 
motion, &c.- For to look at the matter impartially, 
‘* Argus” puts me in mind of one of those persons with no 
self-confidence, who thinks he knows how to swim, yet 
dare not trust himself in the water without a lifebuoy, and 
his lifebuoy in this case isin hiding his real name. He has 
constituted himself judge, jury, and critic, and if any 
gentleman inexperienced in mechanics has read some of 
** Argus’s” letters, and has taken any notice of them, he 
will be led to believe that most of theleading mechanical 
men of to-day are not competent for the positions they 
hold. Ishould think that those who appoint them were 
better judges than ‘‘ Argus.” It is through aversion of 
such criticism as what Mr. Webb has received from the 
pen of “Argus” that makes most of the mechanical 
superintendents so reserved with their own ideas, and so 
averse to trying anything original in case it may not be 
what is expected ; it is not, as a general thing, that they 
are afraid of the expense, or of even losing their own 
money; but it is this sarcastic criticism which they do 
not like to stand, and prefer to walk in the old and 
well-beaten track of their predecessors rather than run 
any risk. I will now return to the subject of compound 
locomotives and the expansions of steam, I have no doubt 
but that my conception of the compound principle are 
sounder, and have a more substantial foundation than 
those conceived by your correspondent ‘‘ Argus,” for I do 
not see where he has proved anything erroneous in what I 


stated. 

I feel confident that if ‘‘ Argus” was sufficiently well 
versed with the expansion of steam, as he has been trying 
to make your readers believe, he would never have so 
foolishly committed himself by making the ridiculous mis- 
takein the matter of expanding steam thirty-five times. He 
thus shows on what he bases his calculations. I distinctly 
stated in my letter, that the nearer to atmospheric pres- 
sure steam can be expanded, the better and greater the 
economy in fuel. And it will be clearly seen by my letter 
that my terminal figures of expansion were 31b. or 41b. 
above atmospheric pressure, this meant 18 lb. or 19 Ib. 
above vacuum, or absolute pressure ; therefore instead of 
thirty-five expansions, there would only be a little better 
than nine, that is if the boiler pressure was 175 lb. abso- 
lute, and if it was 175lb. above atmospheric pressure, 
and say we use his own figures 5 lb. above atmosphere, 
as my terminal point of expansion, that would be 20Ib. 
above vacuum or absolute pressure, and in this case there 
would only be about nine expansions ; this I think is a 
long way off thirty-five expansions. He was trying to 
impress your readers with the belief that I intended to 
attempt such a ridiculous act; but he is thus caught in 
his own trap. And before “‘ Argus” again attempts to 
teach and criticise he should study up the expansion of 
steam more fully, for if this is the way he bases his calcu- 
lations there is no wonder why he should get upset and 
hoodwink himself and try to to sawdust in the eyes 
of your readers in reference to the size of cylinders for 
compound locomotives. 

Take for instance his engine with cylinders 5 to8 ; say 
his high-pressure cylinder to be in. in area, and his 
low-pressure being 8 to 5 would be 320 in. in area, and say 
the boiler pressure to be 160 lb. above atmosphere, and 
cut-off to take place at half-stroke, the terminal pressure 
would be, when the release took place, say, 72 lb. above 
atmosphere. This ‘‘ Argus” would conduct to the re- 
ceiver; in doing so he allows it to expand about 20 per 
cent. ; this leaves the pressure in the receiver about 55 lb. 
above atmosphere. The low-pressure being cut off at 75 
per cent., its average effective cylinder pressure would be 
about 52 or 16,640 lb. effective low-pressure piston 
power. Now the back pressure on the high-pressure piston 
would be about 60 lb. above atmosphere to the square 
inch, or equal to 12,000 lb. ; thus deducting 12,000 lb. 
from 16,640 lb. we get a benefit of 4640 lb., not being 
much more than sufficient to overcome the friction and 
power required to keep up the momentum of the recipro 
cating parts. I think if this is ‘‘ Argus’s” idea of com- 
pounding I do not wonder at him saying that the simple 
engine is preferable to the compound. And furthermore 
the waste of steam and power with such an engine would 
be near as great, if it did not exceed, that of the ordinary 
simple engine. For instance, take his engine in full gear, 
the terminal pressure of steam when about to escape in 
the atmosphere would be about 80 lb. above atmosphere ; 
thus showing that he would be allowing steam to escape 
at a pressure which is the maximum boiler pressure 
carried by the generality of ocean-going steamers. And 
even when his high-pressure engine wascut off at half- 
stroke, the terminal pressure in the low-pressure cylinder 
when about to exhaust would be about 37 lb, above atmo- 
sphere: thus showing that there is yet considerable room 
for expansion, which means more work to be taken out of 
the steam. And if ‘‘ Argus” will only consider the matter 
he will find that the generality of the simple engines can 
accomplish this amount of expansion any time when re- 
quired with a better result. Your correspondent also 
lays great stress on the ocean marine engines; by his owr 
figures he shows that the cylinder proportion is about 
33 to 1, with a boiler pressure of 95 lb., and in face 
of these facts he would reduce the low-pressure cylin- 
der area as low as 8 to 5. I think he must have 
overlooked the fact that the locomotive boiler carries very 
near double the pressure of the ocean marine boilers. 
Under these conditions, and though there is no condenser 
used on the compound locomotive, there iz no reason why 
9 or 10 expansions cannot be obtained on a locomotive as 
well as on a marine engine. The fact is simply this: The 
high-pressure engine should be as small as possible for a 
given amount of work, and a low-pressure cylinder made 
large enough to expand the steam within 3lb. or 4 lb. 
above atmospheric pressure, when the high-pressure 
cylinder is notched up to cut off at the finest point. For 


the smaller the area of the high-pressure piston, the greater 
the ratio of expansion, thereby decreasing the pressure of 
steam, but still utilising all its power by thus reducing 
the pressure of the steam in the low-pressure cylinder, 
the back pressure is thereby reduced in the high-pressure 
piston, and as steam at a low pressure is easier to exhaust 
than at a higher pressure, it thus gives another advantage 
by reducing the back pressure on the low-pressure piston 
at the exhausting end, this being another reason why 
steam should be expanded as near atmospheric pressure 
as possible. 

Your correspondent does not seem to appreciate expand- 
ing steam, but if he will go and inquire of any engine 
driver why he notches up his engine, he will learn that it 
is to save fuel and make the engine run freer. What is 
the cause? Simply utilising the expansion of steam. It 
appears that ‘‘ Argus” simply wishes to construct a com- 

und engine with two cylinders with the areas of each to 
4 arranged that the power of each engine will be about 
equal to the other, forgetting at the same time the main 
and great object of compounding, which is to utilise the 
expansion of steam and thereby save fuel. 

i. reference to his simple engine which he mentioned 
some time ago, to be so arranged as to cut off at about 
half-stroke, or just so that the engine would start, say an 
engine with 24 in. stroke, he will find the earliest point 
of cut-off he could get so that the engine would start, 
would be 15 in. at one end of the cylinder, owing to the 
piston travelling faster than the crank in certain parts of 
the stroke, and this I think is a long way from half-stroke ; 
this can be easily done with the present simple engine 
without in any way making the slightest alterations, 
Simply pull up the lever to cut off thus ; this would be 
far better than ‘‘ Argus’s” plan, for in an instant the 
engine can be put in full gear. 

f will only add that the best way to compound a loco- 
motive is to proportion the cylinders so that the full ex- 
pansive force of the steam above atmospheric pressure be 
utilised, and that the receiver be done away with alto- 
gether; it is not only an incumbrance, but unnecessarily 
expands the steam and reduces its pressure without doing 
+ work. 

he steam should be exhausted direct from the high 
into the low-pressure cylinder, the reciprocating parts of 
the motion being reduced in number as far as possible, and 
the engine so constructed that the ordinary engine driver 
could understand it as well as the engine he now runs. 

Penge | you very much for inserting my previous 
letter, and oping you will give space for this, 

am, Sir, yours respectfully, 
Henry Monk, 

Ribble Side, Preston, January 12, 1886. 








FLYING MACHINES. 
To THE EpiTor OF ENGINEERING. 


Sir,—Having been much interested in Mr. Bell’s letter 
on the subject of flying machines and his remarks on the 
flight of birds and insects, and in Mr. Moy’s answer, with 
his further remarks on flight as it occurs in nature, if 

ou can find a little more space for the same discussion, 
Tshould be glad to advance another theory which I think 
has not yet been suggested by any one. 

It is the “soaring ” of birds I would more particularly 
discuss, or that particular kind of flight of which some 
birds have the power, such as the albatross and condcr 
already mentioned, attained without any perceptible 
synchronous beating of the wings. 

Some years ago, when coming up the St. George’s 
Channel and Irish Sea in a large steamer, we were 
followed by a flock of seagulls. {[ remember noticing 
then the same thing with these birds. 1 could never 
detect any synchronous beating of the wings, beyond per- 
haps a very slight flap when one bird wanted to dodge 
another, or suddenly to alter its course. 

The theory I would Respond is that there is an analogy 
between this kind of flight and that particular kind of 
skating on ice by ourselves called the ‘‘ Dutch roll.” In 
this action on the ice, and when once fairly under way, 
we do not strike out nor lift the feet off the ice, but 
keep up an easy motion by a gentle swinging of the body 
from side to side, which motion, on good ice, and when 
no great speed is aimed at, is not necessarily very con- 
spicuous, though I do not say it can be altogether imper- 
ceptible. ‘The skater here describes concentric curves on 
the ice with his skates, having their centres on each side of 
him alternately as he swings, and obtaining his forward 
propulsion by a partly backward and partly sidewards 
thrust off the ice during the first half of each swing. 

In the case of a bird soaring, I apprehend that the 
wings are set at angles with the horizontal plane, opening, 
though perhaps very slightly, not merely behind or for- 
wards over the plane—if I may so express it—but also 
outward above the plane, in a direction normal to what 
may be taken as the horizontal axis of the bird’s body. 
A bird when thus on the wing, swinging itself from side 
to side, would take a thrust off the air sideways, say on 
the right side, by virtue of the outer end of the wing 
being slightly raised, which would throw it over to the 
left side, whence it would take another thrust and be 
thrown back to the right side again, and so on. I ap- 
prehend that the bird will, like the skater, be going 
forward in very slight curves in the horizontal plane 
having their centres first one side, then the other, in 
each case on the opposite side to the wing from which the 
thrust is taken, supposing the main course to be straight. 

If we suppose a bird to have swept round from the left 
on to the right wing, and about to make the right sweep, 
it will commence its thrust from the right with its 
head also towards the right, and its right wing pointing 
a little behind. It will throw an impulse of its body on 
to the right wing, at the same time heeling itself over to 
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the left, so as to have the right wing above the level of 
the left, and so increase the outward angle of the gor 
wing with the horizontal plane, while bringing the left 
wing practically horizontal. If the bird wants to alter its 
course to the left altogether, this heeling over to the left 
would be of course so much increased as to cause the left 
wing to open an outward angle below the horizontal plane, 
as may ig wy J be observed when birds are wheeling. 
The point I am now aiming at isto show how they obtain 
their forward impulse, besides sustaining themselves. It 
is just on this point that the analogy with the “‘ Dutch 
roll” specially applies. The impulse forward is taken 
off the right wing during the commencement of what may 
be called the starboard sweep, or the first half of it, as 
with the skater. The outward angle of the right wing of 
the bird during the first half of the starboard sweep being 
opened slightly behind as well as outwards, or off the 
- Talbound quarter,” the thrust off the air backwards as 
well as sideways will impel the bird forward, the right 
wing more particularly, thus causing the bird’s head to 
wear round to the left. The sustaining power would be 
caused by both the wings opening a slight angle over the 
horizontal plane forwards, the depressed tail assisting. 
In the case when the propelling impulse is being taken off 
the right wing, the left wing would be wholly occupied in 
sustaining. But the forward propulsion being once at- 
tained, the sustaining action is of course easy to ex- 
lain. 

This suggestion will, I think, be seen well to accord 
with Mr. oy’s theory, that birds do not require to exert 
any very vast power to keep themselves going when once 
fairly on the wing. The great effort is naturally when 
first starting, as with the skater, though inits amount and 
nature the effort may vary with different forms of birds 
and wings. In what I have said about the sideways im- 
pulse of the bird when soaring, especially when keeping 
a straight course, though I would maintain that this is the 
action, yet I apprehend that the birds, having acquired 
the “‘ knack” to the highest degree of natural perfection, 
can and do keep up the action with effect, though at the 
same time, almost, or to the ordinary observer, quite 
imperceptibly. In fact, still in accordance with Mr. 
Moy, I apprehend that sustained flight on wings is an 
art much more of “ knack” than main strength, as is the 
case in skating. 

Though I | ee not had the opportunity of closely 
watching the flight of any birds having this power of 
sustained soaring since I have entertained this theory, I 
venture to think it meets the case; or if not to the satis- 
faction of all, as this peculiar kind of flight must have 
some explanation, that this theory has at least some 
plausibility. 

Trusting this letter is not too long for your valuable 
space, 


rl 


Iam, — truly, 


. M. WeryMovuru. 


To THE Epitor OF ENGINEERING. 

S1r,—In a recent issue I notice a letter by Mr. Thomas 
Moy in answer to one by Mr. Walter F. Bell. As I have 
py A a great number of experiments on this subject 
during the last twenty years, area you will allow me 
to briefly notice both letters. I beg to suggest to Mr. Bell 
that it would be better to first build a solid foundation 
for his mathematics by means of carefully conducted ex- 
periments. 

If he were to do this, I venture to say that he would 

be surprised to find how many mistakes he has already 
made, 
Mr. Moy, says “‘ Passing on from these to the heavy 
soaring birds we find that no power is exerted by the birds 
to sustain them in the air.” I beg to submit that a state- 
ment of this kind is calculated to do more harm than good. 
Common sense revolts at the idea that a bird can travel 
through the air without the expenditure of power. My 
experiments with a model of the wing of an albatros 
proved that it requires a considerable expenditure of 
power, but not more than could be provided by a steam 
engine moped made for the purpose. 

But what I wish to draw particular attention to is, the 
curious action of the wind on convex surfaces. The follow- 
ing experiment will, I think, interest some of your 
readers, Choose a smooth rounded ridge in a nearly flat 
country when the wind is blowing broadside on to the 
ridge ; pass an aneroid over the ground from the windward 
side. On approaching the top a sudden loss of pressure 
will be indicated, and by continuing the movement of 
the aneroid, it will be found that the normal pressure is 
again reached at the foot of the ridge. The air appears 
to be deflected by the face of the ridge, and flies off ata 
tangent near the top, thus causing a partial vacuum on 
the top and rear face. I think it is this curious action of 
the wind that causes waves on the surface of water. 

The wing of an albatross is another example; one mea- 
sured by me, at one-third of its length from the body, was 
1} in. thick and only 5in. wide. The under surface was 
nearly flat. The upper surface being very convex with 
the greatest convexity near the front edge. 

My experiments have conclusively shown that by the 
use of convex surfaces 4 lb. weight may be sustained in the 
air by each square foot of under surface with a speed of 
current of about 40 miles an hour, and this without pre- 
senting any appreciable angle of under surface to the cur- 
rent. 

A flat surface under the same conditions would present 
an angle of 45 deg. to the current and the horizontal 
thrust would be very great. Trusting that one of the 
scientific societies will soon investigate this matter, I beg 
to remain 

Yours truly, 
Horatio PHILiies. 

Chancellor’s-road, Hammersmith, 1885, 





BURNING LIQUID FUEL. 
To THE EDITOR OF ENGINEERING. 

Sir,—I know nothing of Mr. Percy Tarbutt nor Mr. 
Urquhart, but I take an interest in the development of 
petroleum, and my reading may be of use if I point out 
that Mr.. Charles Marvin in his book of travels, ‘‘ The 
Region of the Eternal Fire,” gives 1870 as the date of the 
first successful steamer fitted with a hydro-carbon furnace 
commenced running on the Caspian. This was thirteen 

ears before Mr. Urquhart took out his patent. Mr, 

arvin states also in “‘The Petroleum Industry of 
Russia,” which was published at your office, that fifty or 
sixty steamers on the Caspian are now fitted with fur- 
naces of different types, but he does not specify Mr. 
Urquhart’s among them. If he is not travelling in 
Central Asia, perhaps he could shed further light on this 
matter, which at present does not support Mr. Urquhart’s 
contention. T am, yours, &c., 

Hypro-CaRBon. 
Devonport, January 11, 1886. 





THE LATE MR. MACIVER. 
To THE Epitor oF ENGINEERING. 

S1r,—In your issue of the 8th inst., referring to the 
death of our senior, you state that the original firm o: 
Burns and MaclIver ceased to exist about three years 
since. This is an error which has aera J arisen from 
the fact that in 1883 the management of the Cunard 
Steamship Company, Limited, was assumed by the Board 
of Directors, the firms of D. and C. MacIver and Burns 
and MaclIver retiring therefrom. Up to that date the 
Mediterranean portion of the Cunard Company’s business 
had been managed by our firm of Burns and MacIver, and 
our firm of D. and C. MacIver, under whose management 
the Cunard Company’s Transatlantic steamers were, from 
the inauguration of the line in 1840 until 1883, are now the 
managers of the City of Liverpool Steam Navigation Com- 
pany, having their offices at Tower ere: Water- 
street, Liverpool, where our other firms of Burns and 
MaclIver and C. MacIver and Co. also conduct their busi- 
ness. The partners in the three firms have always been 
identical ant 9 exclusively confined to the members of the 
Maclver family. 

We think it necessary to trouble you with these par- 
ticulars owing to the supposition that our firm ceased to 
exist when we retired from the management of the Cunard 
Company. The fact being that the representation of that 
company from the date of its incorporation in 1878 until 
our retirement in 1883, was merely an incident in the 
history of our firms, 

We are, yours faithfully, 
Burns AND MaclIver. 

Liverpool, January 13, 1886, 





SAFE RAILWAY WORKING. 
To THE EpttTor OF ENGINEERING. 
Sir,—Will you be good enough to state in your next 
issue that the list of requirements for railway safety were 
drawn up by the Amalgamated Society of Railway Servants, 
and published by Mr. Harford, the general secretary—by 
aslight printer’s error the name of the Society has been 


omitted. 
Yours me sean G 
Ciement E. Strerron 
Vice-President Amal. Soc. Ry. Servants. 
Head Offices, 306, City-road., London, Jan, 8, 1886. 





TORPEDO BOATS. 
To THE EpitTor oF ENGINEERING. 

Srr,—We beg you will allow us a small space in your 
valuable journal for what follows : 

We have read with much interest your article entitled 
‘* A Fast Torpedo Boat,” published in the last number of 
ENGINEERING, and it must, indeed, be admitted that the 
speed attained by a torpedo boat of 22.304 knots, built by 
Messrs. Yarrow and Co., is considerable. 

Notwithstanding our firm has been in action for a com- 
paratively short time with reference to torpedo boats, yet 
the results obtained are satisfactory. The boats we have 
hitherto constructed are after the model of Thornycroft, 
with modified hull. They are 100 ft. long, and 35 tons 
displacement. One of these, the Rigel, built by us in 
1884, gave at the official trials on the measured miles at 
Spezia the following results : 


Speed 
in 
Knots. 


Pressure | Pressure 


n 
Boiler. 


lb. 

131 | } 
135 2 : | 
120.7 . } 
133 


Vacuum , Pressure | Revolu- 
n in Con- | in | tions per 
Receiver. | denser. Stokehole. Minute, | 





21.47 
21.98 
20.70 
22.00 








Such results, to our belief, are among the best attained 
by boats of the same comparatively small dimensions. 

The trial had to be interrupted, for the torpedo boat to 
avoid a collision witha fishing boat, struck with the speed 
of 22 knots against some rocks connected with a break- 


water, sliding over the same for about 200 ft., and leaving | f 


behind 100 ft. of dry ground on aft. 

The engine and boiler resisted effectuaily the hard trial, 
since beyond the loss of the propeller no other dam 
occurred. The plates of the bottom of the boat were oe 
undulated, but had no leak whatever, only about fifty 
rivets were broken. 

The boat was placed on sleepers and then driven into 
the water, having peer been supplied with a new 
propeller, and then by only the aid of os ejectors which 


f | occasion of the Leicestershire excursion. 





kept her bilge perfectly dry, she was able to run forty 
miles and reach our yard for the necessary repairs. 
e are, Sir, yours truly, 
; ORLANDO BrRoTHERS, 
Livorno, Jan. 6, 1886. Engineers and Shipbuilders, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Midland Counties Institute of Engi- 
necrs.—-A general meeting of the Institution of these 
engineers was held on Saturday in the Lecture Room of 
the Stephenson Memorial Hall, Chesterfield, Mr. Joseph 
Humble presided. A letter was read from Lord Edward 
Cavendish, M.P., President of the Institute, apologising 
for his non-attendance, which had been caused by the 
death of a near relative. The following were elected 
members of the Institute : Messrs. Geo. Hall, Ellistown 
Collieries, Leicester ; Geo. I. May, West Bute Docks, 
Cardiff, and J oseph Pearson, mechanical engineer, 
Ashby-de-la-Zouch. The following were elected asso- 
ciate members: Messrs, I, Chambers, Watnall Colliery, 
Notts; Absalom Cowie, Eastwood, Notts., and W. H. 
Routledge, certificated manager, Cliff House, Clowen. 
Votes o' thanks were passed to a number of gentlemen, 
who rendered aid to the members of the Institute on the 
; Discussions on 
the following papers were continued and closed, viz. : 
‘Mining in North America,” by Mr. Arnold Lupton; 
‘* The Kaiping Coal Mines, China,” by Mr. Jas. Stevens, 
and ‘‘ Maurice’s Fire-Damp Indicator,” by Mr. A. H. 
Maurice. Discussions on the following papers were re- 
sumed, the conclusions being adjourned to a future meet- 
ing: ‘* The Geological History of Charnwood Forest,” by 

r. F, T, Mott; ‘‘The Locked Coil Wire Rope,” by Mr. 
P. M. Chester; *‘ The Application of Meincke’s System 
of Balance Ropes to Winding with Flat Ropes,” by Mr. 
J. C. Jefferson, and “ Davis’s Self-Timing Indicator,” 
also by Mr. J. C. Jefferson. No new papers were sub- 
mit to the meeting, in consequence of the large 
number open for discussion, 

Yorkshire Coal Sent to Hull.—The "official returns have 
just been issued of the amount of coal sent to Hull dur- 
ing the past year from the Yorkshire district. The open- 
ing of the Hull and Barnsley line, and the action of other 
railway companies in reducing the rates, has increased 
the quantity sent. Last month the tonnage by rail and 
water was 115,904 tons. The quantity sent during the 
year was 1,326,552 tons, against 1,302,392, or an increase 
of 24,180 tons. The exports during the year showed 
an increase of 39,591 tons. Notwithstanding the strike 
in the earlier part of the year, Manvers Main heads the 
list with 94,334 tons, against 71,168 tons in 1884. The 
Elsecar collieries stand second, having sent 89,312 tons 

ainst 60,352 tons in the previous year. The West 

orkshire pits do not show well in the Hull coal trade 
during the past year. At the present time the cold 
weather is improving the coal trade, both on home and 
London account, and rates are stiff at the following quo- 
tations; at pit mouth, best Silkstone, 11s. ; Yorkshire 
softs, 9s.; hards, 7s. 6d.; nuts, 6s. 6d.; slack, 4s. up- 
wards. N otwithstanding the threatened strike of colliers 
in this district, affairs now seem more settled, and there 
is every likelihood that a sliding scale will be arranged 
between masters and men. 

Engineering.—There is an agitation in this district for a 
reduction in the wages of working engineers. The men 
are guided by the tariff of South Staffordshire and what- 
ever is decided on in the Black Country will be adopted 
here. In the mean time it may be mentioned that trade 
is depressed, and the men in the Leeds district are suffer- 
ing as well as those in the locality of Sheffield. 


Scarborough and Whitby Railway.—Results of the work- 
ing of this line have been very disappointing to the 
shareholders. From July to the end of last year the 
approximate number of passengers passing over the line 
was 92,000, representing an income of 4700/1. The total 
quantity of goods was 1800 tons, representing an income 
of 2967. ; the quantity of minerals being 1500 tons, repre- 
senting an income of 126, The failure is mostly in the 
passenger traffic, and shareholders are about to institute 
an inquiry into the working of this department. 


The Proposed Hull Tramway.—A meeting of the Works 
Committee of the Hull Corporation has been held, at 
which Mr. J. Fisher and Alderman Stuart stated with 
regard to the two conditions imposed by the committee 
that the promoters would accept them; but as to the 
requirement of paying half the cost of widening or recon- 
structing bridges, the promoters ceuld not see their way 
clear to bind themselves with such an expense, and if the 
corporation insisted on the condition, the scheme would 
be dropped. It wasdecided that the promoters be asked 
to accept a clause binding them to pay from 400/. to 500/., 
if required, as a deposit. 

euapeess Steam Tramway.—There is every prospect of 
steps being taken to have a steam tramway laid from 
Winterton to Appleby Station. It is thought that this 
will bea good investment for the undertakers. 








Tur ENGINEERING ASSOCIATION OF New SoutH WALES. 
—The Engineering Association of New South Wales has 
just held its annual celebration to commemorate the 
ourteen years of its existence. It isa flourishing body, 
and besides the more usual proceedings of reading and dis- 
cussing papers, and visiting objects and works of interest, 
it has been the main instrument in bringing about the 
establishment of a technical college in connection with 
the School of Arts. Very extensive works in railways, 
irrigation, and navigation must be undertaken in the 
colony within the next twenty years, and will provide 
abundant material for action, thought, and discussion for 
this youthful Association. 














Jan. 15, 1886, ] 


ENGINEERING. 





m 73 








‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Comritzep sy W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the feation Drawings is stated 
tp cach ome uate mane entre neds the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

= eee ee te btained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of i priccond posters, addressed toH. Ruapur Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 

Patent has been sealed, when the date of sealing is given. 

time within two months from the date of 
tance of a complete speci, i 


Any person may at any 

advertisement 4 the fication, 

give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 





ORDNANCE, 
13,762. KR. R. Symon and H. S. Maxim, London. 
Apparatus for Adjus . Pointing, or 
Cannon, [sd. 6 Figs.) October 17, 1884.—This invention re- 


lates to apparatus for effecting, by the aid of electricity, the opera- 
tions requisite in adjusting, pointing, or training heavy guns, on 
land or on a vessel, the object being to allow of such guns being 
rapidly and easily directed at torpedo boats and other objects 
moving at a high s| Electric motors are employed for adjust- 
ing the gun horizontally and vertically, and for moving the gun 
longitudinally to and fro. The currents can be varied in strength 
and direction by the simple movement of a lever. The gun 
carriage B is supported by means of the rollers B!. The gun is 
moun in the cheeks C C forming part of the gun carriage. 
These cheeks slide to and fro upon inclined planes on the carriage, 
and are provided with buffers E for checking the recoil of the gun. 
The gun is turned horizontally by the wormwheel F connected by 
suitable gearing G, H, I, J, L with the pinion M fixed on the arma- 
ture shaft of an electric motor h, _The wheel J is mounted loosely 
upon its shaft, but capable of owes connected therewith by a 
clutch operated by means of the lever K3, The motor h may also be 
used for moving the gun D and cheeks C longitudinally by means of 
the pinion N, wheel O, and pinion P gearing with the rack C! on 
the underside of the cheeks C. The mechanism for elevating 
and depressing the gun is worked by means of suitable gearing 





























connecting the toothed segment on the gun with the spurwheel V1. 
This mechanism is operated by the motor K, whose pinion V2 may 
be thrown in or out of gear by means of the forked lever V4. The 
mechanism may also be operated by the handwheel W. Fig. 2 
shows the electrical connections between the controlling apparatus 
and the motor for training the gun. a isa hollow cylinder of in- 
sulating material, and b is a lever arranged within the cylinder 
and connected therewith by a universal joint at b'. c are springs 
secured in the block d of insulating material. e e' are resistance 
coils arranged between the springs in each group. The wires 9 
and 11 are connected to the brushes of the motor. The wire 5 is 
connected with one end of the field magnet coils of the motor A. 
When it is desired to turn the gun so that its breech moves from 
right to left, the lever 6 is turned around in this direction until 
the terminals 7' i4 are put into connection with the corresponding 
springsc. The current from the tg ee g then flows through 
wire 1 to the terminal /', and through e?, e', e, i to the 
terminal i'. Thence the current flows throws through the wires 
7 and 5, field magnet coils h', through the wire 6, to terminal i4, 
further through wires 10 and 9, through the armature coils, and 
by the return wire 11 back to the generator gy. The motor is thus 
caused to rotate in the desired direction. To turn the gun from 
left to right the lever b is turned in the opposite direction. 
(Sealed December 8, 1885). 


15,158. J. Macnab and D. Hickie, London, Firing 
Tubes for Artillery. [6d. 5 Figs.) November 18, 1884.— 
The improvements consist in the use of a percussion cap actuated 
by a spring and striker incased in the tube as a reliable substitute 
for the usual friction composition. (Sealed Deeember 8, 1885). 


16,133. J. Vavasseur, London. Apparatus for 
Contro: the Running Out and In of Ordnance. 
{6d, 9 Figs.] December 8, 1884.—This invention may be applied 
in conjunction with hydraulic compressors in which the piston- 
rod passes through one end of the cylinder and is in tension during 
recoil. The movement of the gun in running out after recoil is 
controlled by the entrance of a tapered rod into a passage approxi- 
mately fitting it, the passage being charged with liquid. The 
movement of the gun in recoil is controlled by a hydraulic buffer 
with piston and piston-rod. (Sealed December 1, 1885). 


16,762. J. Vavasseur, London. Ap 
tro’ the Movements of Guns in and 
ning Out. (6d. 6 Figs.) December 20, 1884.—The gun carriages 
are fitted with hydraulic compressors in which the cylinders are 
completely filled when the gun is out, but become partially emptied 
during recoil by a volume equal to that of the portions of the —— 
rods which the motion of the carriage has left uncovered. ie cy- 
linder a! is fitted with a reservoir b communicating by the p 


the gun soooting a partial vacuum is formed behind the piston i. 
This is filled by liquid running from the reservoir past the valve d 
into thecylinder al, Torun the gun out the valve d is forced off 
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its seat by turning the screw k. If the screw k is kept slightly off 
its seat before firing, the gun will run out automatically. (Sealed 
December 11, ; 

16,908, C. A, McEvoy, London. (J. Simpson, Paris.) 
Sights of Guns and Scauenen. _ (8d. 2 Figs.) De- 
cember 24, 1884.—The ordinary fore sight is illuminated by a ra 
from a screened electric lamp. .The recoil of the gun automati- 
cally causes the battery current to cease when the lamp is not re- 
quired. The circuit is again closed when the _— is runout. The 
light is screened so that it cannot be seen by the person laying the 
gun, or by the enemy. (Accepted November 10, 1885). 


204. A. Nobel, Newcastle-upon-Tyne. Automatic 
Sights for Turret Guns, [8d. 7 Figs.) January 6, 1885. 
The object is to enable persons to lay the gun from a less exposed 
position than he would have to occupy, ifthe sights were affixed 
to the gun in the usual manner. The sights placed in a con- 
venient position are connected with the gun by intermediate gear- 
ing. The gun is mounted on a slide and is elevated and depressed 
by revolving the slide about its pivot. The fore sight is fixed and 
the rear sight is geared with the gun slide. Alth the sights are 
elevated and depressed with the gun they do not recoil with it. 
(Sealed December 24, 1885). 

205. C. H. Murray, Newcastle-u “Tyne. Open- 

and Closing the Brocoh of Heavy Guns. (6d. 
6 Figs.) Jenuary 6, 1885.—This invention relates to guns having 
the breech closed by a screw with divided thread, e screw is 
turned through a certain angle, the breech screw is then with- 
drawn from the gun, and the breech screw is removed to one side 
out of the way. To close the breech these processes are reversed. 
The parts which rotate the breech screw are carried by a trans- 
versely moving saddle. A telescopic loading tray is provided, of 
which a section carried upon the saddles advances into the breech 
of the gun and retires from it. (Sealed January 5, 1886). 


206. W. J. Hoyle, Newcastle-upon-' Car- 
riages for Heavy Ordnance for Land ._ {6a 
2 Figs.) January 6, 1885.—The object is to overcome the diffi- 
= experienced in getting the full recoil in guns brought down 
to the loading — = the recoil on the disappeai H prin- 
ciple, the gun being raised to the firing position by a spring formed 
of compressed air. The gun-carriage is turned on rails about the 
pivot a by means of the handwheels¢. The gun is carried by the 
trame f, the elevation of the gun being controlled by rods passing 
to the curved racks h h operated by a handwheel ; / is an air 
cylinder provided with the ram k. The lower part of the cylinder 
is connected with an air vessel by two passages, in each of which 
is a valve which is prevented by a stop screw from rising from its 
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seat by more than a regulated distance. One of these valves can 
be set down to its seat and brought entirely out of action when the 
gun is to be fired with a heavy charge. After recoil the gun re- 
mains down in the loading position, as the valves prevent the 
return of liquid from the vessel into the cylinder. A small bye- 
pass valve is opened by hand when the gun is to come up to be 
again fired. Ifthe gun should not come fully down, the hand- 
pump m is employed to bring it down. The turntable b carries 
eight columns 0, and these support a horizontal ane et pen 
shield p which closes the upper part of the gun pit with the ex- 
ception of an opening through which the gun passes. (Sealed 
December 30, 1885). 


288. H,S. Maxim, London. Manufacture of Guns. 
(6d. 5 Figs.) January 8, 1885.—This invention relates to built- 
up guns wherein an inner steel tube is employed. In order to 
facilitate the boring of the tubes, a series of steel rings or short 
tubes are united at their ends by brazing to form a tube of the 
desired {length. An adequate extent of brazing surface is pro- 
vided for by making the ends of the rings with a series of grooves 
and projections in such a manner, that the projections in one 
ring will fit the grooves in the adjacent ring. A metal band is 
coiled on the tube. (Sealed D 80, 1885). 


1307. H. S. Maxim, London. Machine Guns. 
{ls. 3d. 20 Figs.) January 29, 1885.—This invention relates more 
particularly to automatic guns in which a force created by the 
explosion in the barrel imparts reciprocating motion to the breech- 
block C through the medium of a crankshaft D. The frame A is 





arranged to slide to and fro in 
EE! ited by a ib 


an outer frame consisting of plates 
E2 and fitted on trunnions E3. The 





¢_with that end of the cylinder which is not under pressure after 
recoil. The valve d is kept lightly on its seat by a spring. The 
reservoir b supplies the quantity of liquid necessary to compensate 
for the volume of the piston-rod A uncovered by the recoil. On 


slots E5 in the frame A are long enough to permit of the recoil of 
the frame in the outer frame. In the recoil of the frame A the 
lever D will strike the shoulder E6, and the crank will thereby 








be rotated. By this means the momentum of the frame A is 


utilised in recoil to effect the operations of extracting the mes 
cartridge shell, feeding the gun with ammunition, cocking the 
striker, and storing energy in springs which effect the loading 
and firing of the gun, or prepare the arm for the next discharge. 
The inner frame will recoil a short distance before the lever D? 
jection E6, and the 
delayed. pressure of the gases 
allowed to somewhat diminish before the shell is extracted, and 
the escape of the gases from the breech is thus greatly prevented. 
The invention, moreover, com a number of minor improve- 
ments which do not admit of description in this place. (Accepted 


November 27, 1885). 

4319. R. 8. de East Molesey. Folding Shields 
for Cannon and Guns, [Sd. 3 Figs.) April 7, 
1885.—The shield consists of two parts attached by means of 
hinges to the axle of the gun carriage. Rigid stays having a pull 
and push action are employed for resisting the alternate forces 
to . of the gun and the enemy’s fire. (Sealed December 

4, 1885). 


SMALL FIREARMS. 


12,586, C. G. Bonehill and A. J. Simpson. Birming- 

. Small Arms. (6d. 12 Figs.) 
September 19, 1884.—This invention relates to small arms in which 
the breech ends of the barrels turn upon a horizontal joint, the 
breech end being raised from the face of the break-off for loading. 
The breech ends are bolted down and liberated by a lever on the 
tang. The hammers are cocked by the act of raising the breech 
end of the barrels for loading, and an intercepting reserve hammer 
safety bolt is provided for ous the accidental falling of the 
hammers when cocked, (Sealed November 24, 1885). 


14,015. R. Pa Langwith, Notts. Breechload- 
ing and Repea (8d. 7 Figs.) October 22, 
1884.—The pressure of the gases resulting from the firing of the 
charge is utilised to supply the motive power for extracting the 
empty cartridges and operating the striker and the breech block. 
A diding bolt which is driven against the resistance of a 
spring by the force of the explosion after the charge has left the 
teotet operates the breech m ism in such a manner, that the 
empty cartridge shell is extracted and ejected, a fresh cartridge 
being inserted either by hand or from a magazine. The sliding 
bolt is expanded by the striker, and is thus enabled to resist the 
force of the explosion until the charge has left the barrel by 
means of a weak spring. (Sealed December 18, 1885). 

15,299. W. Anson, Birmingham. Hammerless 
Br Guns. (6d. 4 Figs.| November 20, 1884.— 
This invention relates to improv ts in the method of throwing 
out the empty cartridge case after firing. To the head of the 
ordinary extractor is fitted aspring which, in the act of extract- 
ing, comes in con' ith a catch fixed on the extension 
of the barrels; the spring is held by the catch until the ex- 
tractor is forced out nearly its full distance, when the spring 
slips off the catch and strikes the cartridge case a sharp blow under 
its rim, sy age E. . of ee a. > Me - is —— 
into position by a r ing up throug! e ly, the ri ing 
pret upon by the sear, when one or both barrels are fired, 





(Sealed December 13, 1885). 
15,419. H.W. London. Repeating Fire- 
arms. (6d. 10 Figs.) November 22, 1884.—Each time th 


breech end of the barrel is opened to eject a spent cartridge, 
another unfired cartridge is brought into a line with the end of 
the barrel by a revolving carrier, and is then pushed forward into 
the barrel, and prevented from moving back by a breech bolt 
moved forward by the action of a lever. (Sealed November 13, 1885). 


16,078. H.A. Silver, London. Mechanism for Auto- 

matically Withdrawing Empty Cartridge Cases from 
Revolvers and Pistols, (6d. Figs.) December 6, 1884. 
—As the fired cartridge is moved round to bring another cartridge 
into position, the empty case is ejected by tact of the h 
on a metal plate hinged to the body of the pistol simultaneously 
as|the loaded cartridge, then in position, is being struck by the 
hammer. (Sealed December 8, 1885), 
16,307. T. Southgate,London. Cartridge Ejectors 
for Beecshionting Sporting Firearms. [6d. 3 Figs.] 
December 11, 1884.—The cartridge cases are ejected by a slide rod 
in lock plates acting on intercepting bolts working through 
obliquely cut apertures in the action. The whole is operated 
through the movements of the hammers or tumblers, (Sealed 
December 1, 1885). 


16,949. J. Schulhoff, Vienna. Mechanism for Fire- 
arms. (8d. 8 Figs,) December 27, 1884.—By pulling the trigger 
all movements necessary for firing or operating the mechanism are 
effected, including the opening and closing of the breech, the 
loading, cocking, firing, and ejecting of the empty cartridge shell. 
(Accepted November 24, 1885). 

17 J. F. Swinburn, B ham. Drop-Down 

Gr avane. (6d. 14 Figs.) December 31, 1884.—This in- 
vention has reference to various improvements in the construc- 
tion of the top locking lever mechanism and the safety mechanism 
of drop-down arms whereby these mechanisms are rendered more 
efficient. (Sealed December 11, 1885). 


277. A. J. Boult, London. (2. de Monigelas, kofen, 
Germany.) Re ting eciankaas for 
Firearms, . 8 Figs.) Jam 8, 1885.—In the cylinder a 
is a piston b, the rear of which is hollowed out, so as to forma sort 
of spoon.. On the head of the piston 6 is a circular groove c. A 
pin e secured to the piston b, catches into the slit d formed on the 
cylinder a ; f isa reservoir for receiving cartridges. In opening 

















the rifle the piston } is drawn out by means of a cam. A car- 
tridge lodged in the spoon of the piston } is thrown into the open 
chamber opposite in consequence of the revolution of the piston. 
When the rifle is shut the piston b goes back, and receives a fresh 
cartridge in its cavity. The shell of the cartridge is removed by a 
suitable contrivance shortly before the fresh charge slides into the 
chamber, (Accepted November 24, 1885). 


285. R. Morris, Blackheath, Kent. Adapting 
fe Ammunition. [6d. 2 Figs 


January 8, 1885. T the practi f aiming, at small 
an .—To carry on the p ice 0 » 

range and little expense, miniature ammunition is fired in ordi- 
nary arms. The breech tube is made without a flange, but it is 
formed with an external ‘oove in which are wound a 





number of convolutions of thread served with cobbler’s wax. This 
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piece is pushed into the breech of the firearm, and cartridges are 
employed which have flanges broad enough to be on by the 
extractor. A spring tool is employed for driving out the breech 
tube. (Sealed December 24, 1885), 


6021. C. Brown and W. F. Bayliss, Birmingham. 

Guards for Guns. (6d. 8 8.) May 16, 1885.—A 

shield or hand guard made of wood or other conductor of 

heat is attached to the gun barrel so as to overcome the difficulty 

of handling the barrel of the gun after it has become heated, and 

to avoid the reflection of the sun’s rays upon the barrel, (Accepted 
December 1, 1885). 


7895. G. Jeffries, Norwich, Breechloading Fire- 
arms, (6d, 10 Figs.) June 80, 1885.—This invention relates 
to means for ejecting the exploded cartridges from the barrels of 
sporting rifles provided with an automatic self-cocking arrange- 
ment so that the hammers are raised to full cock before the gun is 
allowed to open. (Accepted October 2, 1885). 


CARTRIDGES, PROJECTILES, &c. 


14,915. W. Hope, London. Ammunition for Guns. 
{6d. 2 Figs.) November 12, 1884.—This invention has reference 
to asmall cartridge for military and sporting small arms, the 
object being to prevent the circumferential wave of pressure pro- 
duced when a gun is fired, and also to relieve the gun by over- 
coming the inertia and initial friction of the projectile. The case 
a carries in its base the detonator b ; eis a cigarette-like core of 
paper filled with meal powder rammed solid, and a longitudinal 
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hole c’ is bored through it. The discs d d serve to keep the case in 
position axially ; e represents the powder in grain surrounding 
the core ¢ ; g isa wad perforated to receive the base of the pro- 
jectile f. The charge of powder in the core is sufficient to relieve 
the gun by slightly moving the shot or bringing it to a condition 
of equilibrium, and immediately afterwards the charge of the main 
cartridge is ignited throughout its entire length. (Sealed Decem- 
ber 1, 1885). 
16,369. C. D. Abel, London. (J. N. Heidemann, Cologne.) 
—— for Ordnance. (6d. 3 Figs.] December 12, 1884.— 
The object is to obtain a regulated gradual burning of the powder 
in the cartridge. a are various blocks of compressed powder of 
varying specific weight fixed together by means of suitable binding 
material, The central passage contains fine-grained powder, and 
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is provided with air channels ¢ and lateral spacesd d!. At the 
base of the cartridge a percussion cap chamber g is firmly fixed 
with its end closed by a cambric cloth diaphragm. The percus- 
sion cap ¢ is placed in the capsule g. The blocks of powder are 
caused to burn gradually in a direction radially and from the in- 
terior to the exterior. The cartridge is coated with varnish to 
protect it from at ic infl (Sealed December 4, 1885). 


16,440. D. F. Downing, Woolwich, Kent. Car- 
tridge Cases. (2d.} December 15, 1884.—The cases are made 
of slags from furnaces where fluxes are employed which are run 
while hot into suitable moulds, and are subjected to pressure and 
allowed to cool gradually. A refractory tough casing is thus pro- 
duced, (Sealed December 11, 1885). 


209. T. Nordenfelt, London. Case Ammunition. 
{6d. 3 Figs.) January 6, 1885.—The powder charge and case 
shot are combined in one cartridge. The shot case is made of brass 
or other metal, that will not injure the grooving of the gun, and 
segments of iron preventing the metal of the shot case being driven 
by the bullets into the grooves of the gun. The shot case inclos- 
ing the bullets in secured to the metal powder case containing the 
charge by interlocking annular grooves and projections, (Sealed 
December 11, 1885), 


481. C. K. Farquharson and R. R. Gubbins, Lon- 
don. Gas Checks for Projectiles. (6d. 6 Figs.) Janu- 
ary 13, 1885.—The object is to close effectually any outlet through 
which the prcducts of combustion might escape between the shot 
and barrel. A narrow riband of coppe: is bent by means of dies 
around the shot. It is then, by rolling and hammering, flattened 
out so as to completely fill the uudercut groove in the shot, until 
it comes together at the joint so as to close the same thoroughly, 
The gas checks cannot be broken off by the force of the explosion. 
(Sealed January 1, 1886). 


1678. A. Noble, Newcastle-upon-Tyne. Fuses for 
Projectiles. (8d. 11 Figs.) February 6, 188.—The fuses are 
rendered sensitive by the movement of a bolt caused by the rotary 
motion of the projectile imparted by the rifle grooves of the gun. 
The explosion takes place on impact, a pellet of fulminating 
material then coming into contact with a point by which the ex- 
plosion is determined. The fuse shown may be inserted into the nose 
of a projectile. A is a cylindrical weight capable of movement in 
a chamber ; a passage A! is bored through this weight and the 
fulminating pellet B is lodged in this passage. All movement. of 
the weight is prevented before the firing until the small bolt C 
is moved. When the projectile is st the inertia of the split 
pin D causes the wire Eto be cut through. The pin D then be- 
comes jammed in the rear end of its hole. When the projectile 
receives its rotation the bolt C moves outwards, thereby freeing 








the cylindrical weight A. When the projectile encounters an 
obstacle the pellet B of fulminating material is brought into con- 
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tact with the point F and the explosion ensues. (Sealed December 


4, 1885). 

10,317-8. O. Imray, London. (H. Bischof, Duerkheim, 
Bavaria.) Projectiles. [4d. cach. 2 Figs.) August 
31, 1885.—This invention relates to case projectiles in which the 
case is connected with the core by mechanical means so as to make 
the core and case act as a single piece for the purpose of increas- 
ing the penetrating power and of preventing separation of the two 
Poti from each other. Guiding collars are produced on the pro- 
ectiles by compressing them in dies provided with suitable 
grooves. (Sealed December 8, 1885). 

2090. H. S. Maxim, London. Cartridges. (8d. 
3 Figs.) February 14, 1885.—The object is to insure the combus- 
tion of all the powder in the cartridge, the powder being ar- 
ranged in such a manner, that the explosion is progressive. The 
powder chamber c is about twice as large as the projectile b. The 
cartridge shell a is made with a projection a! which encircles the 
projectile, d is y araffin wax placed to prevent the passage of gas 
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between the shell and projectile. The projectile is also coated 
with paraffin wax to facilitate the movement of the projectile in 
leaving the case; e is a disc of paper — soaked in a 
solution of alum or of tungstate of soda. is disc must be driven 
forward a little before the powder in the annular space can be 
ignited. The space at the rear of the projectile is filled with 
prismatic blocks of ordinary gunpowder. (Accepted December 
1, 1885). 

10,363. C. W. Hayes and C. C. Duncanson, London. 
Projectiles. (6d. Figs.) September 1, 1885.—A is a shell 
divided into two or more compartments A', A*, A3. The com- 
partments A! A* are designed to contain nitric and sulphuric 
acid, and the other mixing compartment A3 contains glycerine. 
The passages a3 are closed by stoppers a4 arranged to be actuated 
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by a threaded spindle B acting upon a threaded nut. The spindle 
is provided with a propeller C which is set in operation by the 
resist tered in the atmosphere. In this way the flight 
of the projectile is caused to effect the mixture of ingredients 
within the shell. (Sealed December 8, 1885). 


GUN BARRELS. 


15,884. M. Rose, Halesowen, Worcester. Manu- 
facture of Steel Gun Barrels and Ordnance. (6d. 
8 Figs.) December 8, 1884.—A sheet of mild steel is heated and 
bent longitudinally into a troughform, and while still heated is 
turned into a short tube with an open joint. This tube is then re- 
heated and passed through welding rolls, which draw together, 
unite, and weld, the meeting edges of the turned-up plate pro- 
ducing a short steel tube, which is subsequently drawn out intoa 
gun barrel. (Sealed November 6, 1885). 


218. M. Rose, Halesowen, Worcester. Manufac- 
ture'of Steel Gun Barrels and Ordnance. [éd. 6 Figs.) 
December 8, 1884.—Steel barrels are made by twisting bands of 
mild steel spirally into coils which are subsequently closed to- 
gether by longitudinal compression, the joints being then welded 
in a heated stated. (Sealed November 6, 1885). 


4879. W.R. Lake, London. (W. H. Brown, New York, 
U.S.A.) Gun Barrels. (6d. 11 Figs.) April 20, 1885.—The 
gun barrel is composed of two or more drawn metal tubes inserted 
one within another and united by brazing them together with a 
metal more fusible than that of which the tubes are composed. 
(Sealed December 4, 1885). 


7568. H. H. Lake, London. (G. V. Fosbery, Litge.) 
Gun Barrels. [6d. 2 Figs.) June 20, 1885.—Suitable spiral 
grooves are formed in the choke or contracted part of a gun barrel. 
Elongated bullets may thus be advantageously used. Each groove 
may be made deeper near its driving edge than at any other point 
in its width. (Sealed November 17, 1885). 


EXPLOSIVE COMPOUNDS. 


13,475. G.G. Andre, Dorking, Surrey. Explosive 
Compounds and Cartridges. (4d.] October 11, 1884.— 
This invention relates more particularly to explosive compounds 
for blasting. Ordinary gunpowder is made up into permeable 
cartridges which are then soaked ina bath of paraffin wax and 
linseed oil, stirred together under a gentle heat, and mixed with 
petroleum or other hydrocarbons. The result is a plastic mass 
which is unaffected by moisture and will not ignite unless exposed 
to a flame for some time. Although the linseed and the petroleum 
which constitute the main body of the combustible are each 
naturally liquid, yet, when combined in the manner described, 
they assume a semi-solid state. (Sealed December 15, 1885). 











14,737. E. J. Mills, Glasgow. Explosive Charges, 
{4d.] November 8, 1884.—The object is to prepare an explosive 
charge whose action may besustained. A cartridge is charged with 
two or more layers of the Ny ewe the materials of several layers 
being such as to burn with different degrees of rapidity. (Sealed 
November 24, 1885). 


14,914. W. , London, Sr tt Bae 
Purposes, [4d.] November 12, 1884.—The movements of 


troops become greatly obscured in action owing to the quantity 
of smoke resulting from fired gunpowder. The object is to pro- 
duce a gunpowder which shall be safe and emit less smoke than 
ordinary powder. For this pu starch, anhydrous sugar, or 
like organic material consisting of carbon combined with oxygen 
pte ae is substituted in part or in whole for the charcoal 
in ordinary gunpowder. (Sealed December 4, 1885). 


16,314. J. M. Heidem: Cologne. Manufacture 
of Gunpowder. [2d.] December 11, 1884.—The object is to 
render gunpowder non-explosive in the open air, and to reduce 
the development of smoke while exploding. The powder consists 
of the admixture of straw carbonised until it attains a chocolate 
as). colour, with saltpetre and sulphur. (Sealed September 25, 


17,001. ©. A. Day, London. (L. G. Bachmann, Brussels. 
Cartridges. (6d. Figs.) December 29, 1884.—The object is 
to produce a cartridge in which the firing of the powder can be 
effected simultaneously at different parts of the cartridge. A tube 
formed in its sides with holes is used, at the end of which a 
oy is provided to contain the capsule. (Sealed December 11, 


. EF. B. W. Roberts, London. (F. Becker, Innker, 
Amtmenhaus, Germany.) Manufacture of Explosives. 
[2d.] January 10, 1885.—The woody matter employed in gun- 
powder is, according to this invention, not completely charred, 
and saltpetre and sulphur are used in different proportions than 
bas been usual hitherto. A more even, gradual, and complete 
combustion is obtained. (Accepted October 23, 1885). 


532, W. James, Birming . Manufacture of 

Barrels, {6d. 5 Figs.) January 14, 1885.—Rolled 

flat bars which are produced from twisted rods of iron are coiled 

upon a mandrel, and afterwards welded into a barrel. (Sealed 
ecember 22, 1885). 


552. H. S. London. Manufacture of Gun- 

owder and ges. (Sd. 5 Figs.) January 14, 1885.— 

his invention relates to the manufacture of gunpowder, and its 
arrangement in layers of different qualities in cartridges, so that 
the rapidity of explosion may be regulated at will. The invention 
is based upon the fact that when the particles of the ingredients 
of the charge are relatively large, the explosion is much slower, so 
that the initial stress on the gun will be less, but the pressure on 
the ay pe will continue for a longer time. The source of 
oxygen is preferably in a granular condition. In cartridges layers 
are arranged so that the charge which is to be first ignited is of 
slowly burning powder, and the parts to be successively ignited 
are of powder that will burn more and more nr e initial 
pressure can, if desired, be very low. (Accepted November 10, 1885). 


10,825. ©O. Imray, London. (C. FE. Bichel, Berlin.) 
Packing, Storing, and Applying Liquid Explosives. 
(2d.] September 12, 1885.—Liquid explosives containing nitric 
acid are mixed with kieselguhr or fossil meal and are packed in 
cases made of soft sheet metal. (Sealed December 22, 1885). 


11,432. R. and the Patent Oxonite Com- 
pany, London. Cartridges for Blasting. ([2d.] Sep- 
tember 25, 1885.—The object is to overcome certain defects which 
have been found to exist in an explosive for which Letters Patent 
No. 2428, of 1888, were granted to R. Punshon and R. R. Vizer. 
According to this invention, picric acid and nitric acid are con- 
tained in separate chambers in a cartridge and the two acids are 
mixed for the purpose of blasting. (Sealed January 1, 1886). 


NAVAL RANGE FINDER. 


16,029, T. Nordenfelt, London. (Partly communicated 
by C, G. Middelboe, Copenhagen.) Naval Range Finders. 
6d. 5 Figs.) December 5, 1884.—This invention relates to in- 
struments for indicating directly, and without the aid of tables, 
the distance of an object at sea. A scale attached to a tel p 
or sectant shows the distance resulting from the varying angles 
between the line from the eye to the horizon, and the line from 























the eye to the object, when the height of the eye is known. The 
operator measures this angle, and an index directly indicates the 
distance on the scale. e angle is given by the itions of 
two horizontal parallel wires cc! properly fucussed in the eye- 
piece, one or both being movable. These wires are carried by the 
pieces b b sliding in the parallel guides a a arranged upon the stop 
in the focus of the eye-piece ; dd are springs tending to separate 
the pieces bb. (Sealed December 1, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Rosie with illustrations of inventions patented in the 
United tes of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 36 and 36, Bedford- 
street, Strand. 





Enc.isu Coat 1n BeLcium.—In the first seven months 
of last year, English coal was imported into Belgium to 
the extent of 151,154 tons. The corresponding imports 
in the corresponding period of 1884 were 142,000 tons, 
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THE CRUISE OF THE “MEANDER.” | 
(Continued from page 26.) 

I must now change the scene, and ask the reader 
to follow my hero, Lieutenant Sharpe,.on board 
H.M.S. Excellent, to which ship he had been ap- 
pointed from H.M.S. Neerseizus. The establish- 
ment under this well-known name is by no means 
limited to the old Excellent herself, but is the 
gunnery training experimental establishment of the 
Navy, and consists of the following parts : 

1. H.M.S. Excellent herself, one of the old three- | 
deckers, and H.M.S. Calcutta, a two-decker. On 
these two ships the different gun drills are 
carried out, and on board of them live the officers 
and men who are under instruction, together with 





the instructing staff. 
2. Whale Island and Bore Island, the former of | 


| 
| 
| 
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| 
| 
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which, about half a mile square in extent, is used 
for musketry, squad, company and battalion, field 
battery, and cutlass drills, besides having a Bou- 
langé chronograph for the purpose of measuring 
velocities. Here also experiments are carried on 
with machine guns and the smaller armour plates. 

Bore Island is used for field gun drill, but will 
probably soon be altogether given up by the esta- 
blishment, its size (barely half an acre) being too 
small to permit a battery of field guns to be properly 
exercised there. 

3. H.M.S. Glatton, a turret ship, in which turret 
drill is taught, and which generally goes out to 
Spithead once a quarter to enable the men to be 
exercised in firing from the turret guns. 

4. H.M. gunboats Medway and Comet, which go 
out to Spithead daily in order to exercise the men 
n firing from a moving platform. 

5. Three or four other gunboats in which experi- 
mental guns are mounted as required in order to 
test them. 

The staff of the Excellent consists of the captain, 





commander, seven lieutenants, sixteen gunners, and 





about fifty instructors. To this establishment all 
questions referring to naval gunnery are referred, 
and her officers are specially selected for their 
ability in that particular line. 

The captain has of course control over everything. 
The commander assists the captain, has charge of 
the discipline of the ship, and the drafting of men. 
The first lieutenant, assisted by the other lieu- 
tenants, has charge of the experimental work and 
the drills. All the lieutenants on the staff of the 


| Excellent are of course gunnery lieutenants. I have 


no wish to trouble the reader with all the details 
of this vast establishment, and have merely entered 
so far into particulars in order that he may under- 
stand what follows. 

As IT have said, experiments with machine guns 
are carried out at Whale Island, and it is on a bright 
May morning in the year 1881 that I want the 





reader to accompany me up to the island to witness 
a trial between two rival machine guns, the Hotch- 
kiss and Nordenfelt. I must be allowed to say, 
before I go further, that in introducing the officers 
and others who conducted this trial, I have no inten- 
tion of reproducing the characters of those officers 
who may have actually been in the ship at the time, 
or indeed the characteristics of any who may have 
been engaged in trials about that time. The actors 
here exhibited are purely fictitious and are intro- 
duced simply to show how these trials are carried 
out and to assist me in the description of the scene. 

The trial on this occasion was to determine the 
relative values, as far as possible, of the Hotchkiss 
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and Nordenfelt systems. The two guns to be 
compared were the Nordenfelt 1 in. calibre gun and 














Hotchkiss 37 mm. (1.4 in.) gun. These guns had 
been previously mounted and were now all ready for 
the trial to begin. Two large targets 6 ft. by 12 ft. 
had been prepared, marked with centres 8 ft. by 
4 ft., and bull’s-eyes 4 ft. by 2 ft. (see Fig. 5) placed 
at a distance of 300 yards from the guns and about 
50 ft. laterally from one another ; but before pro- 
ceeding further I must describe briefly the two 
guns that were about to be tried, at the risk of re- 
peating what many of my readers know already. 
The Nordenfelt 1 in., of four barrels, is now 
called the anti-torpedo boat gun. A _ general 
view of this gun is shown in Fig. 6. The cart- 
ridges are contained in the box or hopper, which 
is divided into four compartments each holding 
twelve cartridges. The lever, which is seen in 
the right hand of the rear man, is worked back- 
wards and forwards, the mechanism being such that 


as the lever is drawn back the empty cartridges are 
extracted and fall down, while new ones fall into 
place in rear of the barrels from hoppers ; the for- 
ward movement of the handle then pushes these 
cartridges into the barrels and fires them. The 
firing arrangement is such that the barrels can be 
all fired together or in single shots. . Thus, suppose 
the gun to have been just fired and the lever drawn 
back to its full extent, the barrels are now quite 
clear. Now imagine the lever pushed forwards 
slowly, the cartridges are pushed into the barrels, 
and at last we come toa certain position when they 
are right home. If now the movement be con- 
tinued, the cartridge in the right-hand centre barrel 
is fired, then the one on the left of it, and so on till 
all four are fired. If the handle be moved quickly 
the discharges follow so closely after one another as 
to be practically a volley. The mounting is a par- 
ticular part of this construction. It will be ob- 
served in the drawing that the man looking along 
the sight has one wheel close to his right hand while 
his left is working another, which, however, is barely 
visible. These wheels serve to move the gun 
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laterally or vertically. By turning the right-hand 
wheel to the right, the muzzle goes to the right, 
and vice vers; by turning the left-hand wheel in 
one direction, the muzzle is depressed and in the 
other it is raised. It will be seen that the gun can 
thus readily be pointed at any required object, and 
looking at the picture we understand that one man 
keeps the sight on the object and the other man 
fires by his orders. After every volley this latter 
pulls back the lever sharply and brings it forward 
again to the position in which the cartridges are 
home. Accordingly, as soon as he receives the 
order, a small forward pressure at once fires the 
gun. There are other Nordenfelt guns all on the 
same principle as this, but varying in the number 
of barrels, &c. ; some of these are given in the 
following Table. The larger guns have a separate 
mechanism which we will not stop to consider at 
present. 

Particulars of Nordenfelt Machine Guns. 


| 
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300 
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Maximum Rate of 
Firing per Minute. 


ridges in each 
Weight of Pro- 
Yards can Pierce 
Wrought Iron. 


Calibre of Gun. 
Weight of Gun. 
Number of Cart- 
_ Hopper. 
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Now for the rival system, the Hotchkiss re- 
volving cannon. The gun which we have to deal 
with now is the 37 mm. (1.44 in.), and is shown in 


it will be seen that one man is represented as 
working the gun, but as a rule two men are em- 
ployed. The gun has five barrels, which like the 
Gatling, all revolve, and every revolution of the 
handle fires one barrel, extracts one cartridge, and 
begins the loading of another barrel. Thus it will 
be s that though there are five barrels to the 
gunyonly one can be fired at a time, while with the 
Nordenfelt all can be fired together or singly as re- 
quired, a great advantage in guns to be used when 
there is any motion. In the later pattern of 
Hotchkiss guns the firing arrangement is rather 
different. A stop is inserted and so placed that on 
turning the handl to the point just before that at 
which the gun would fire it can be revolved no 
further. A trigger connected with this stop allows 
it to be withdrawn, when the gun immediately fires. 
The method of firing, therefore, is that one man 
turns the handle until he is checked by this stop 
arrangement. The other man lays the gun by means 
of a shoulder piece, keeping his right hand on the 
trigger, which he presses as soon as his sights are 
on, the gun being thus fired and the handle set 
free. No. 2 immediately gives a revolution of the 
handle, and another barrel is ready, and soon. If 
a continuous fire is required the trigger is kept 
pressed down, and the gun fires simply by the revo- 
lution of the handle. The following Table gives 
the details of the Hotchkiss guns as made at present. 
The gun has not a regular hopper like the Gatling 
and Nordenfelt, but has instead a long trough as 
shown at A, which is kept fed by hand. 


Particulars of Hotchkiss Machine Guns. 








Barrels. 


jectile. 
Shot at 
300 yards will 
——— 
rought Iron. 


Calibre of Gun. 
Weight of Gun. 
Weight of Pro- 
Maximum Rate 

of Firing per 
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mm, in. 
37 5 
47 5 
53 5 | 
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Time 8.30 a.m. The first lieutenant of H.M.S. 
Excellent, accompanied by one of the junior staff 
lieutenants, leaves his ship in the gunuery gig, the 
boat specially told off for the use of the first lieu- 
tenant or senior staff officer. The actual trials are 
not to begin until 9.30, but as the senior lieutenant 





is absolutely responsible for everything, he always 
takes care to be on the spot some time beforehand, 
so as to satisfy himself personally that everything 
is correct. He must take nothing for granted, nor 
believe in anybody if he wishes to insure things 
going correctly during the trial. -He must be 
thoroughly at home with the weapons that are to be 
tried, and make sure that everything is foreseen, 
that the men working the guns have been 
thoroughly drilled, that there is an abundant 
supply of ammunition, that the targets are properly 
prepared, that efficient means of noting shots, 
time, &c., are available, and all that sort of thing. 
So it was that the senior lieutenant and his 
assistant staff officer started off in plenty of time to 
have a last look round before the higher authorities 
arrived. The two rival inventors soon appeared, 
Messrs. Nordenfelt and Hotchkiss, the one a Dane, 
the other an American. 

Meanwhile, it is nearly half-past nine, and here 
is the gig with the captain—Captain Hunter. The 
captain of the Excellent certainly has the most re- 
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sponsible captain’s position in Her Majesty’s service, 
for to him all gunnery matters relating to the Navy 
are referred. To fit him for this post, he need not 
necessarily have a very deep knowledge of gunnery— 
that is furnished by his staff—but sound judgment 
and common sense is the great desideratum. The 
man who held this important appointment at the 
time of which I speak, had been a gunnery lieu- 
tenant, and served on the staff of the Excellent. 
On being promoted, he went to sea, and, after 
serving afloat a few years, had been appointed to 
H.M.S. Vernon, then just started as a torpedo 
schoo]. He distinguished himself greatly in that 
ship, bringing the torpedo work forward with giant 
strides by his great talent and energy. Being pro- 
moted to post-captain from this ship, he had since 
then held several important commands abroad, and 
now we find him occupying the highest position 
a captain can hold, the command of M.S. 
Excellent. 

The gig swept alongside the wooden pier at 
Whale = he and Captain Hunter jumping out, 
followed by his coxswain, proceeded Fant the pier, 
and then, after inspecting the targets which were at 
the pierhead, went up the range to where the guns 
were placed. Sharpe, the senior lieutenant, ad- 
vanced to meet him. 

‘Good morning, Sharpe,” said Captain Hunter, 
cheerily, ‘‘Everything ready, I suppose? Ha, 
there are the rivals, I see!” noticing the two in- 
wainet ‘*Haven’t been fighting, I suppose, have 
they ?”’ 

‘Oh, no, sir!” laughed Sharpe. ‘‘They are 
always very good friends till the firing commences, 
and even then they keep the peace. Shall we start 
now, sir? Rapidity trials first ?”’ 

‘All right! Carry on! Good morning, Mr. 
Hotchkiss. Good morning, Mr. Nordenfelt.” and 
Captain Hunter entered into conversation with the 
inventors. 


The rapidity trials, which besides being a test of 
the actual rapidity with which each gun could fire, 
were a test of the smooth working of the gun, were 
made as follows : 

On the bugle sounding tke ‘‘ Commence firing,” 
each gun opened fire and fired away as hard as 
men could keep at it for five minutes, when the 
number of rounds were counted. 

On the present occasion, the range being all 
clear and everything ready, Sharpe ordered, ‘‘ Com- 
mence!” Rattle went the guns, their sharp reports 
seeming to drive the drums of your ears into your 
head in little pieces. Of course, in a trial of this 
kind, the Hotchkiss gun stood no chance, since 
every revolution of his handle only fired one shot, 
while each forward movement of the Nordenfelt 
gun represented four. Consequently at the end of 
the five minutes the numbers were as follows : 


Nordenfelt 935 
Hotchkiss 250 





It must be remembered that the Nordenfelt gun, 
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only firing a 74 oz. projectile, could not fire shell, 
since shell under 1 lb. are prohibited by the Geneva 
Convention, while Hotchkiss, firing 1.1 Ib. pro- 
jectiles, used shell. Thus Mr. Hotchkiss main- 
tained that though his gun might fire a less number 
of rounds than the Nordenfelt in a given time, yet 
they were more effective, as they break into a great 
number of pieces. However, I am not going to 
enter into a controversy as to which is the best of 
the two systems As it was, on this occasion Mr. 
Nordenfelt had on his happiest manner, and Mr. 
Hotchkiss’s calm was apparently somewhat forced. 
Now came the accuracy trials, which are a test 
more of the barrels, powder, and projectiles than 
the mechanism of the gun. A small bull’s-eye is 
placed on a target and ten rounds, say, fired at it, 
careful aim being taken between each round. The 
radial distance of each shot mark from the centre 
of the bull’s-eye is then taken, and the mean of these, 
called the ‘‘ mean deviation,” affords a comparison. 
Tn the present instance the results were as follows : 


Hotchkiss 
Nordenfelt ns ae ae * 

On the result of this test being made known, Mr. 
Hotchkiss’s countenance unfixed itself a bit, and 
Mr. Nordenfelt’s conversation became more serious. 

Next test: Accuracy and rapidity. Now the 
large targets that we have previously described 
come into play. These targets, the reader will re- 
member, were 12 ft. by 6 ft., and subdivided 
into outer, centre, and bull’s-eye, the bull’s-eye 
being 2 ft. by 1 ft., the centre 8 ft. by 4 ft., and 
the outer the remainder of the target. The scoring 
was 3 for a bull’s-eye, 2 for a centre, and 1 for an 
outer. The targets were, like the others, 300 yards 
from the gun, and 50 yards apart. The method of 
trial was as follows: Nordenfelt’s gun being laid 
between the two targets, the order ‘‘ Commence ” 
was given. The captain of the gun immediately 
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trained his gun for the left-hand target, fired—then 
immediately trained on to the right-hand target, 
and so on, firing alternate volleys at the targets for 
five minutes. The position of the shots on the 
targets having been noted, the targets were cleaned, 
and the same trial carried out with the Hotchkiss 
gun. Unfortunately, I have not got the results of 
this trial, but, of course, the Nordenfelt gun, firing 
its volleys of four projectiles, had apparently the 
best of it, as he got approximately four times as 
many rounds on the target as his opponent. I say 
apparently, because the effect of the shells fired by 
the Hotchkiss gun could not be estimated. 

I could go on and tell of other trials and tests 
that were made, but I don’t want to be tedious, and 
they were all very much on these principles, so I 
will leave them to the reader’s imagination. 

The different tests of these guns have been legion, 
not only have they had comparative trials, but they 
have been tried against iron, steel, wood, jute, in 
fact, every conceivable substance. The penetra- 
tions into steel and iron are given in the tables 
above. 

The trials being over on the present occasion, the 
different authorities dispersed, the inventors pro- 
bably to tabulate and analyse the results obtained, 
and the first lieutenant to attend to his numerous 
duties. He would now have to make out a rough 
report of these trials, and then add remarks and 
proposals on it. This would be taken to the captain 
when complete, who would make such alterations 
as he thought fit, after which it would be forwarded 
to the Director of Naval. Ordnance, and so on to 
the Admiralty. 

There is yet another trial with which I would 
like to trouble the reader, because I want him to 
have an accurate idea of what a machine gun can 
do, and I must remark that the figures I give, 
though not accurate enough to base close com- 
parisons on between the two systems, yet give a 
good idea of the capabilities of the weapons them- 
selves. The trial which I am now going to describe 
was essentially a practical one, and is of sufficient 
importance to give in considerable detail. 

(To be continued.) 
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No subject in late years has attracted the wistful 

gaze of mechanics so strongly as gas engines. In 

spite of very high prices, and many serious incon- 
veniences, they command a large sale, which 
steadily increases the more they become known. 

The crowded condition of large cities, the growth 

in the size and volume of the goods passing through 

our warehouses, and the necessity of substituting 
power for manual labour wherever possible, all 
combine to increase the demand for a compact and 
easily-managed motor. The knowledge, even the 
suspicion, of such a demand is sufficient to set 
hundreds of ingenious minds to work to supply it, 
and the records of the Patent Office show that for 
years past, scores of designs have been matured and 
completed, while it is certain that twice or thrice 
the number have been carried as far, save the 
obtainment of legal protection. But to the great 
majority of gas engine inventors Dr. Otto’s patent 
stops the way ; some few appear to avoid it, and 
some fling themselves boldly. against it, but the 
greater part reckon up the number of years it has 
to run and abide their time until its expiration with 
more or less patience. The number of soi-disant 
heirs which wait to assist at the obsequies of the 

Otto patent would make a funeral procession a prince 

might be proud of. 

_As an episode in the mechanical history of our 
times the gas engine is worthy of being chronicled, 
and this reason alone would justify the appearance 
of the work, the name of which stands at the head 
of this review. But it has far higher claims to our 
notice. Great things are laid up for it in the 
future, and although it is difficult to materialise, to 
borrow a word from the spiritualists, the vague anti- 
cipations which are held as to the possible develop- 
ment of this form of motor, yet it is certain that 
for moderate powers at least it may largely supersede 
the steam engine. With such a prospect in store 











it is desirable that the fullest information should be 
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rendered available to the public, and that the theory 
and best practice, so far enunciated, should be 
placed at the disposal of thosé who work in the 
subject. One half at least of the inventive faculty 
in the world is constantly engaged in arriving at 
results which have already been obtained, and 
although from a social and economic point of view 
the resuscitation of schemes which have lapsed 
from want of energy or commercial acumen on the 
part of their originators may be very desirable, it is 
extremely disappointing to the second inventor to 
find his labour brings him no reward. The records 
of the Patent Office are open to all, but they are 
dreary reading, full of — and can only be 
perused during certain hours and at particular 
places, consequently the stores of information they 
contain are, as a rule, neglected, and time and 
money are wasted on account of the assistance 
they could give being practically unattainable. The 
author with whom we are dealing, therefore, comes 
forward to supply a complete account of the gas 
engine industry up to the present time, to explain 
its rise and development, and the scientific prin- 
ciples upon which it rests. 

M. Richard in his preface frankly admits the 
difficulty of explaining exactly the operations 
and reactions which occur with the cylinder of 
a gas engine. He says that he has endea- 
voured to preserve in his account of the thermo- 
dynamical principles necessary to establish the 
theory of gas motors, and in the theory which 
springs from it, a perfectly elementary character. 
The documents indispensable for the establish- 
ment of an experimental theory have no exist- 
ence, and if an attempt were made to develop 
by the @ priori method the analysis, it would 
lead to formule difficult of comprehension, in- 
applicable in practice, and probably inexact. It is 
in fact, he adds, very difficult, if not impossible, to 
take account of the numerous influences which 
modify the actions which occur in the cylinder of 
a gas engine, and notably of the effect produced by 
the more or less homogeneous nature of the mix- 
ture of air and gas, of the cooling effect of the walls, 
and of the phenomena of dissociation. He has 
limited himself to formulating as simply as possible, 
the principal elements of a general theory of gas 
engines, in the hope that the elements will serve 
experimenters as a datum point, indicating to them 
how much and for what reason the results of practice 
differ for certain hypothetical conditions, which 
cannot be completely realised, but the theory 
of which will perhaps aid them in approaching. 
This frank and honest confession of the position 
which every writer on the gas engine must neces- 
sarily occupy, has since received a striking commen- 
tary in the fact that in the case of Otto v. Steel, 
which occupied the court sixteen days, a consider- 
able portion of the time was occupied in determin- 
ing whether the explosive mixture in the cylinder 
before combustion was in a homogeneous or a 
heterogeneous condition. When such simple points 
as this are the subject of serious discussion, it is 
necessary to speak with bated breath of the phe- 
nomena of dissociation, especially when occurring 
in a chamber with artificially cooled walls. 

We will now turn from the preface to the body 
of the work. It commences with a chapter of pre- 
liminary ideas on thermodynamics with which it 
may be assumed, by aid of a little charity, every 
engineer is perfectly familiar. Upon these there is 
built a theory of gas engines of the simplest kind 
showing how, under certain hypothetical conditions, 
the gas is admitted to the eplinnen, burnt, expanded, 
and exhausted. The efficiency of the explosion and 
the final pressure after expansion, are represented 
by formule, as is also the work which can be de- 
veloped by a unit volume of The interest 
which attaches to the actions that take place during 
combustion obliges the author to give very con- 
siderable space to all the points which can shed 
light upon this difficult topic. He explains how the 
heat of combustion of a complex gas is calculated 
from its known chemical composition, and illus- 
trates the method in the case of lighting gas by a 
practicalexample. Asagood working average he takes 
10,000 calories per kilogramme, or 8000 calories per 
cubic metre, as the value of the product supplied by 
the gas companies. The air required for its com- 
plete combustiom is fourteen times the weight of 
the gas, and from this may be calculated the maxi- 
mum heat of combustion, which is thus found to 
be far higher than is confirmed by practice, the 
phenomenon of dissociation intervening. Next 
comes the question of the rapidity of the explosion 





and the propagation of the flame, with a brief 
recital of the results obtained by different experi- 
ments. The limiting mixtures of air and gas which 
will explode and burn at atmospheric pressure are 
considered, and the effect which compression has 
in permitting very dilute combinations of gas and 
air to be burned with effect. 

The section on dissociation ends with an acknow- 
ledgment of the difficulty of applying the results 
obtained in the laboratory, to the reaction taking 
place in an engine cylinder, and this difficulty has, 
since the publication of the work, been by no 
means lessened by the attack made by Mr. Frederic 
Siemens on the deductions drawn and generally re- 
ceived as tothe value of the original experiments 
themselves, It is undoubtedly an advantage for 
any one studying such a subject asthe gas engine 
to have a theory to aid him in arranging his ideas, 
that is, if he takes sufficient care to guard him- 
self against being led astray by hypotheses which 
have no foundation, or only an uncertain one, in 
fact. But it is an advantage which carries a 
good many dangers with it, and it behoves all 
readers not to forget the very frequent warnings of 
M. Richard concerning the imperfection of our 
knowledge of the subjects of which he treats. As 
to the influence of the cold walls on the combustion, 
he quotes several pages from a publication of M. 
Witz in the Annales de Physique et de Chimie, of 
November, 1883. This details certain experiments 
which were made with an actual cylinder, and 
these results are summed up as follows. The walls 
act as a powerful regulator of the phenomena of 
explosion. They serve to intensify or mitigate the 
combustion, or to produce one which is slow and 
gradual. There is no necessity to have recourse to 
the phenomena of dissociation to explain this pro- 
longed reaction. In fact it is possible to produce 
these phenomena under conditions such that disso- 
ciation is impossible because the temperature does 
not exceed 1400 deg. Dilution renders this effect 
more sensible, it is evident, for the mass of inert 
gas in which the active explosive mixture is 
drowned, acts in the same way as a wall, that is by 
refrigeration ; but prolonged combustion can be 
produced independently of dilution. Thus another 
element of doubt is cast into the problem. The 
results of experiments made by MM. Berthelot and 
Vielle, and presented by them to the Academy of 
Sciences, in a communication dated March 18, are 
also quoted at very considerable length. 

Having thus jlaid a foundation of theory M. 
Richard turns to a more practical aspect of the 
subject, and commences the classification of gas 
engines. He divides them into three types: (1) 
engines without compression; (2) engines with 
compression and with explosion under constant 
pressure ; and (3) engines with compression and 
with explosion at constant volume. In his exami- 
nation of the action of these three classes the 
author assumes that the expansion is always con- 
tinued to the atmospheric pressure, and that it, 
like the compression, neither gains nor loses heat 
by contact with the cylinder and piston. The re- 
sults obtained on these hypotheses are higher than 
can be gained in practice, but they represent the 
goal towards which the efforts of inventors should be 
directed. A typical engine of the first class is that 
bearing the name of Lenoir; to this M. Richard 
applies the formule given in the earlier’part of the 
volume, and shows how by their aid it is possible 
to calculate the maximum power which may be 
developed, the efficiency of the expansion, the effi- 
ciency of the explosion, and the total maximum 
efficiency. The second type includes the engines 
in which the explosive mixture is first drawn in, 
and then forced into a reservoir; it is admitted to 
the cylinder at a constant pressure, and is expanded 
adiabatically to the atmospheric pressure, after 
which the products of combustion are swept out 
of the cylinder. There the calculations become 
more extensive ; they relate(1) to the temperature 
and work of compression per kilogramme of gas ; 
(2) to the work of adiabatic compression ; (3) to 
the work consumed in forcing the mixture into the 
reservoir ; (4) to the total work of the compressing 
pump ; (5) to the work in the explosion and the 
consequent increase of temperature at the constant 
pressure ; (6) to the final temperature of the explo- 
sion at a given pressure ; (7) to the work in the 
adiabatic expansion ; (8) to the volume of the mix- 
ture at the end of the expansion ; (9) to the positive 
work; (10) to the absolute efficiency of the motor ; 
(11) to the heat carried away in the exhaust ; (12) to 





the maximum thermal efficiency ; and (13) to the 
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specific efticiency. The third type, of which the 
Otto is the well-known example, requires a some- 
what less extended calculation to define its possi- 
bilities. The chapter ends with a short section on 
compression. The author then enters upon the 
description of all the best-known and most charac- 
teristic gas engines, supplementing his verbal 
account with 70 plates, bound in a separate 
folio volume and printed upon thick paper. We 
cannot pretend to follow him through the nearly 
400 pages, which this part of his work occupies, 
more than to point out that it is divided into two 
portions, the former of which deals with complete 
engines and the latter with particular parts, such as 
slide and clack valves, reversing apparatus, igniting 
cells and valves, governors of various kinds, and 
other details. Here practice preponderates over 
theory. In the former portion of the book there is 
laid down with as much accuracy as the present 
state of our knowledge permits, the possible return 
which can be got from a gas engine, supposing all 
the theoretical conditions to be fulfilled as far as 
possible, and the reason why this hypothetical 
result is not attained. In the latter portion the 
reader’s gaze is directed backwards, and he is led step 
by step from the earliest form of engine to the 
latest, and is shown the stages by which each suc- 
ceeding inventor has endeavoured to eliminate 
some defect, and to obtain from the concrete 
machine a nearer approximation to the ideal results. 
M. Richard has brought to his task a large fund of 
patience and the results of much painstaking research, 
and has produced a work which includes all that is 
known on the subject. Unfortunately much of his 
information has had to be derived from the patent 
specifications, as many valuable designs exist in no 
other form, and hence the drawings, in some cases, 
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have an amateurish appearance, in consequence of 
the authors having the requirements of the law 
rather than of the workshop, before them, at the 
time they were made. 

We have devoted so much space to M. Richard’s 
works that we must dismiss Mr. Macgregor’s book 


in a few lines, We do this with the less regret 
since the originality of the latter is impaired by 
the evident fact that the author had the previous 4 
volume before him, and availed himself freely of 
its assistance without due acknowledgment of his 
indebtedness. In adozen places we have found 
paragraphs which are almost literal translations 
from the earlier volume, and although it may be in 
some cases, that both may be referred to some 
common and still earlier source, such as a patent 
specification, yet there are instances where this 
theory is evidently inadmissible, and Mr. Macgregor 
has paid M. Richard the sincere compliment of 
reproducing his ideas almost textually. 

The work begins with the practical side of the 
question, and ends with the theoretical aspect. It 
comprises accounts of the Lenoir and Bisschop 
engines, of the Langen and Otto engine, and short 
notices of several others. There isa very good de- 
scription, with some capital tables giving the results 
of actual tests, of the Otto engine, and a list of 
patents of other engines of the same class. Under 
the head of compression engines with pumps, the 
engines of Simon, Clark, and Maxim are described. 
The remainder of the book deals with the composition 
of gases, the relative speed of combustion in gaseous 
explosive mixtures, Witz’s theoretical cycles of gas 
engines, explosive reaction and wave, Clerk’s theory 
of gas engines, and Professors Ayrton and Perry's 
exposition of the correct interpretation of the indi- 





cator diagrams. Within this space Mr. Macgregor 


has collected a considerable amount of informa- 
tion on his subject of a kind which may prove 
valuable to many readers, although we doubt 
whether specialists, to whom the series of works, 
of which it is a -part, is dedicated, will find 
that it answers their needs. The student and 
the general engineer who desire to be fairly well in- 
formed on gas engines, will be able to get what 
they want from these pages, although probably not 
without a hearty grumble at the author’s practice 
giving dimensions and volumes in metric measure. 
The specialist will find his needs far better served by 
M. Richard’s work. 


BOOKS RECEIVED. 

The Cost of Manufactures and the Administration of Work 
shops, Public and Private. By Capt, HENRY METCALFE, 
Grashncs Department, U.S.A. New York: John 
Wiley and Sons. 

Magnetism and Electricity for the Use of Students in Schools 
and Science Classes. By H. C. Taru, F.S.Se. London 
and Edinburgh: W, and R. Chambers. 

School Electricity. By. J. E, H. Gorpon, B,A. Camb. 
London: Sampson Low, Marston, Searle, and Riving- 
ton. [Price 5s 





HYDRAULIC PUMPS. 

THE illustrations above, represent a set of hydraulic 
pressure pumps for supplying two accumulators with 
water at 2 tons, and 600 lb. pressure to the square inch 
respectively. There are three double pumps of 6 in. 
stroke, mounted on a cistern. These pumps are of 
crucible cast steel with hardened steel valves and gun- 
metal glands and nuts. 

The large pumps, which supply water at 600 lb. 
pressure, have rams 3in. in diameter, and, with the 
crankshaft running 50 revolutions per minute, give 
111 cubic feet, or 693.5 gallons per hour. The small 
pumps, which supply water at 2 tons pressure per 
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square inch, have 1}in. rams, and at the same speed 
supply 15 cubic feet or 93.75 gallons per hour. In 
these calculations 50 per cent. is allowed for loss. 

No safety valves are fitted to the pumps, as the accu- 
mulators are provided with an automatic relief and dis- 
charge valve. Any pump can be thrown out of action 
by means of the levers shown, which lift the foot 
valves ; all glands and nuts are easily accessible for 
tightening up. These pumps are suitable for all kinds 
of hydraulic presses, rivetting plants, lifts, tools, &c., 
and the pressures, number of pumps, and quantities 
pumped can be varied accordingly. 

The pumps shown are part of some supplied to the 
order of Messrs. Stewart Brothers and Spencer, 
Rochester, for an oil mill, the makers being Messrs, 
Rose, Downs, and Thompson, of Hull. 








STEVEN AND STRUTHER’S SYREN. 

WE annex an illustration of a steam syren as manu- 
factured by Messrs. Steven and Struther, of 32, Elliot- 
street, Glasgow. It will be seen from the engravin 
that the arrangement is a very neat one, the syren an 
the slotted disc through which the steam is admitted 
are driven by the same shaft, the former by means of 
& worm and wormwheel which gives motion to an 
eccentric working a paw] at the upper end of the eccen- 
tric rod. This pawl actuates a ratchet wheel fast on 
the same spindle that carries the slotted disc to the 











back of which steam is admitted by the supply pipe 
shown in the drawing ; the second slotted disc, with 
which the first one is in contact, is driven by a pulley 
and strap from the end of the engine shaft. By this 
arrangement the duration and character of the signals, 
as well as the intervals of silence, can be regulated at 
pleasure, while the mouth-piece is capable of being 
adjusted horizontally. The manufacturers make a 
speciality of this instrument in combination with a 
steam whistle for use at sea, the two together affording 
a means of efficient and varied signalling with the 
Morse code, or on any other system. 





CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1885. 
SECOND ARTICLE. 

Last year’s output of new shipping on the Clyde 
was decidedly greater in the department of steam 
yachts than that of either of the two years immediately 
preceding. Eleven such vessels were built, of a total 
of 2168 tons, as against 800 tons in 1884 and 1300 tons 
in 1883, and representing, respectively, twelve vessels 
and six vessels. Sailing yachts are not bulking so 
prominently in the annual returns as they did a few 
years ago. For example, there were only six vessels 
of that sort turned out from Clyde yards last year, 
as compared with eighteen in 1879, when the total 





‘| included in the year’s work were built of steel. 





tonnage launched was much less than the previous year’s 
output. 

Amongst the steam yachts there were four of very 
considerable size, and equipped in a most complete 
and luxurious manner. two of them, designed by Mr. 
G. L. Watson, and built by Messrs. D. and W. Hender- 
son and Co., were the Amy, 657 tons, and the Mohican, 
537 tons—the former for Mr. N. B. Stewart, of Glas- 
gow and the latter for Messrs. John and William 

lark, of Paisley. The third was the Black Pearl, 
which was built for the Earl of Pembroke by the 
Culzean Shipbuilding and Engineering Company, and 
the fourth was the Nerissa, 344 tons, which was built 
by Messrs, A. Stephen and Sons, for the senior partner 
of the firm. The major portion of the steam yachts 
Two 
of the sailing yachts were vessels of 90 tons and 66 
tons respectively, and the others ranged down to 
5 tons. 

It is specially worthy of note that in last year’s 
launches there were no screw steamers ‘of really 
magnificent proportions like those of some of the vessels 
which specially characterised the tonnage launched in 
the years 1881, ’82, ’83, and ’84, and which included 
such noble specimens of marine architecture as the 
Servia, the Aurania, the Alaska, the Oregon, and the 
Umbria and Etruria, some of which rate nominally as 
vessels of 8500 tons. In the year 1884 there were 
some twenty-two screw steamers turned out of up- 
wards of 3000 tons each, and which totalled up to 
fully 100,000 tons, or about one-third more than the 
eighty screw steamers launched in 1885. The largest 
vessel in last year’s output was the President Meyer, 
a steamer of 5500 tons built by the Fairfield Ship- 
building Company for the North German Lloyd’s 
Company, to be employed in their Bremen and New 
York mail and passenger service. This vessel is an 
example of a great feat in practical shipbuilding, as 
she was launched in about 150 working days from the 
date of the order being closed in the month of July. 
There were two P. and O. steamers, of about 4500 
tons each, the builders being Messrs. Caird and Co,, 
Greenock. None of the other screw steamers com- 
prised in the year’s work exceeded 4000 tons—indeed, 
as regards such steamers over 2000 tons, there were 
only ten, and they did not collectively reach more than 
35,000 tons. 

In the past year the first place as to ownership of 
new steamers built on the Clyde was taken by the 
British India Steam Navigation Company, of Glasgow, 
as on five previous occasions, Now and then, how- 
ever, they have been successfully challenged for 
‘* pride of place” by the Cunard Company, Messrs. 
Donald, Currie, and Co., and Messrs. Cayzer, Irvine, 
and Co., owners of the; ‘‘ Clan” Line of steamers. 
Within the past five-and-twenty years the British- 
India Company have had 104 steamers built on the 
Clyde of a total of about 180,000 tons, and valued at 
3,750,000/. when new. Last year they got four new 
steamers —the Lalpoora, the Lawada, and the 
Lohana, each built of steel, and of 3269 tons; and an 
iron steamer, the Mengin, 244 tons, built by Messrs. 
McIntyre and Co., Paisley—the others being built by 
Messrs. Denny and Brothers. In all, this company 
got 10,051 tons of new shipping last year. Next came 
the Peninsular and Oriental Steam Navigation Com- 
pany, with the two steamers built by Caird and Co.— 
the Coromandel and the Bengal. For the same com- 
pany within the past 46 years, there have been built 

y Clyde firms 83 vessels of a total of about 210,000 
tons ; and within the past eleven years also they have 
spent on Clyde-built steamers about 3} millions ster- 
ling. The third place last year was taken by the Ocean 
Steamship Company, of Livceyanl, otherwise Messrs, 
Alfred Holt and Co. They got four new steamers 
from Messrs. Scott and Co., Greenock—in all, 5699 
tons. Two of them were vessels of about 2400 tons 
each, and intended for the Liverpool and China trade. 
The steamer already spoken of as the President Meyer 
was the sixth steamer built on the Clyde for her 
owners during the past four years, and the thirty- 
seventh since the company was started in the year 
1858. Three new steamers—the Electra, the Recorder, 
and the Mirror, of a total of 3920 tons—were built last 
year by Messrs. R. Napier and Sons for the Eastern, 
China, and Australian Telegraph Company, of London, 
for laying, lifting, and repairing their submarine 
cables. Messrs. J. Swire and Sons, now known as the 
China Steam Navigation Company, of London, got 
two steel steamers last year from Messrs. Scott and 
Co. for their China trading fleet. They were the 
Hangchow and Loochow, vessels of 1572 tons each. 
During the past twelve years the same owners have 
had twenty steamers built at Greenock, where there 
are at present other six building for them, One 
steamer, the Mararoa, 2466 tons, was added last 

ear to the fleet of about haga J steamers owned by the 
Union Steamship Company, of New Zealand, all built 
on the Clyde, and the vessel named was built by 
Messrs. Denny and Brothers, It is scarcely necessary 
to enlarge upon the ownership of the rest of the screw 
steamers required to make up the total in last year’s 
launches, In almost all cases the respective owners 
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only got one vessel each, and very rarely did the 
vessels exceed 1000 or 1200 tons. ‘ ’ 

As regards the sailing tonnage included in last year’s 
output of new shipping, the first place taken by single 
firms of owners fell to Messrs. P. Denniston and Co., 
of Glasgow, who got no fewer than four ships built by 
Messrs, Russell and Co., ranging from 1138 tons to 
1944 tons, and aggregating 6168 tons, which is the 
largest amount of sailing tonnage built in one year fora 
single firm for a considerable time past. The next place, 
with two ships of 2128 tons each, was taken by Messrs. 
Aitken, Lilburn, and Co., another well-known Glasgow 
firm of shipowners. They were the Loch Broom and the 
Loch Carron, additions to the ‘‘ Loch” Line started 
by that firm in 1869 with a fleet of five vessels. During 
the next nine years, thirteen Clyde-built ships were 
added to the fleet, and two more were added in 1881. 
Last year’s two ‘‘ Lochs” were built by Messrs. Bar- 
clay, Curle, and Co. Three sailing ships named respec- 
tively the Tay, 1664 tons, the Dee, 1168 tons, and the 
Don, 1168 tons, were built for Captain P. M‘Farlane, 
of Port-Glasgow, by Messrs. Russell and Co, ; and the 
same firm supplied the Malaysia, 1876 tons, and the 
Eurasia, 1874 tons, to Messrs. J. and W. Goffey, 
Liverpool, Mr. James Nourse, London, had the Moy 
and the Avoca, 1703 tons each, also built by the same 
firm. Two sailing vessels were built for the eastern 
trade to the order of Messrs. John Black and Co., of 
Glasgow--the Charles Connell and Co., 1724 tons, and 
the Bowman B. Law, 1390 tons, the builders being 
respectively Messrs. Chas, Connell and Co. and Messrs, 
A. M‘Millan and Co. For the same trade, and to the 
order of Mr. H. Hogarth, Ardrossan, two vessels 
named the Ochtertyre, 1354 tons, and the Corry- 
vrechan, 1356 tons, were built by Messrs. Robert Dun- 
can and Co. For the ‘‘ Shire” Line, of Queensland 
traders, owned by Messrs. Thomas Law and Co., of 
Glasgow, there were twelve sailing ships built on the 
Clyde during the ten years ending with 1879 ; then 
four were added in 1880, two in 1882, one in 1883, and 
four in 1884. During the past year Messrs. Russell 
and Co. built the Fifeshire, 1358 tons, for the same 
owners, and Messrs. Birrell. Stenhouse, and Co. also 
supplied them with the Forfarshire, 1355 tons. The 
‘* Firth ” Line of Clyde and Australian traders, owned 
by Messrs. James Spencer and Co., of Glasgow, was 
increased last year by two new additions—the Firth of 
Stronsa, 1319 tons, and the Firth of Solway, 1313 tons 
—both built by Mr. W. B. Thompson, and making up 
a fleet of twelve ships got by the firm in eleven years. 
Two new additions were also made to the ‘‘ Village’ 
Line owned by Mr. T. C. Guthrie, of Glasgow. They 
were the Mininghive and the Ruthwell, 1348 tons each, 
and both built by Messrs. Robert Duncan and Co.-— 
the fleet now increased to fourteen vessels. The 
‘** Karl” Line of Australian traders owned by Messrs, 
A. M‘Allister and Co., London, also received two ad- 
ditions—the Earl of Rosebery, 1174 tons, and the Earl 
of Dunraven, 1348 tons. Both were built by Messrs. 
Russell and Co. For Messrs. W. and J. Crawford, 
Greenock, who had two new ships in 1883, the same 
firm also built two additional vessels last year—the 
Hyderabad, 1169 tons, and the Sandhana, 1146 tons. 
Between the years 1863 and 1869 ten sailing ships were 
built on the Clyde for Messrs. R. and J. Craig, of 
Glasgow, and eleven between 1870 and 1879. No ad- 
dition was made to their fleet till last year, when they 
got from Messrs. Barclay, Curle, and Co., the County 
of Edinburgh, 2160 tons. It was the same firm that 
started the four-masted sailing ships and practically 
demonstrated their economic advantages. Many 
other Glasgow, Greenock, Liverpool, London, Irish, 
and foreign shipowning firms had each one sailing 
vessel built on the Clyde during the year, the tonnage 
capacity of the vessels being in some instances very 
considerable, ranging up to 1710, 1753, 1786, 1906, 
and 2085 tons. And here we may remark that the 
size of the sailing vessels built on the Clyde in the year 
1885 rose to a very high average; namely, about 1326 
tons for the iron ships, and about 1490 tons for the 
ships built of steel. 

In respect of the ports of registry of the vessels 
launched on the Clyde last year there are some in- 
teresting statistics in the completed returns. No 
fewer than thirty-six steamers of a total of 23,891 
tons, had Glasgow as their “ea of registry, and other 
eleven were registered at other Scotch ports. London 
was the port of registry of thirtecn vessels aggregating 
17,828 tons; seven, of a total of 7006 tons, were 
registered at Liverpool ; and ten, of a total of 3391 tons, 
were registered at other English ports. Ten of various 
sizes now hail from Germany, French, and other Con- 
tinental ports. Four hail from Australian ports, six from 
Rangoon, ten from Indian ports, two are registered at 
Nova Scotia, and four at Irish ports. While in the 
past year the output of new steam shipping registered 
at various foreign ports did not exceed 23,500 tons, the 
returns for the preceding year showed that 14,402 tons 
of steam tonnage were built for Japan, 13,434 tons for 
South America, 8210 tons for Italy, 7553 tons for Ger- 
many, 7263 tons for India, 6415 tons for Denmark, 
5178 tons for Holland, 3235 tons for Spain, and 3234 
tons for France, and including other foreign ports, in 





all 70,000 tons, or about three times the output of the 
year 1885. Taking the sailing vessels above 250 tons, 
the Glasgow-owned ships built on the Clyde last year 
numbered thirty-seven, of a total of 53,851 tons, as 
against 26,601 tons in 1884 ; Greenock had seven vessels 
of a total of 7717 tons, as against 5815 tons in 1884 ; 
London had eight ships, of a total of 12,363 tons, as 
against 9351 tons in the preceding year; there were 
seven Liverpool-owned ships, of a total of 10,401 tons, 
asagainst 13,685 tons in 1884; Francetook three ships, of 
a total of 7717 tons, as against 3748 tons in the previous 
year. We need scarcely analyse the returns in respect 
of other ports and countries. 

One of the most striking circumstances in connection 
with the past year’s output of new work from the 
Clyde Shipbuilding yards is the increasing favour with 
which steel is regarded as the material of construction, 
not for the hulls only, but also for the decks, masts, 
yards, &c. In respect of the total output of new 
shipping, it may be said that well-nigh one-half of it 
was constructed of mild steel—certainly upwards of 
90,000 tons. One of the local statists makes it 92,677 
tons, or about 48 per cent. of the whole. Doubtless it 
would have been decidedly greater had the relative 
proportions of steam and sailing tonnage built during 
the past year not been reversed in such an extra- 
ordinary manner. In all there were 114 vessels built 
of steel last year. But in the preceding year that 
material was employed in the construction of about 
146,000 tons of new shipping. The steel tonnage built 
in 1883 (namely, 141,770 tons) bore the proportion of 
about aethied to the iron tonnage launched. In 1882 
the steel shipping launched on the Clyde amounted, 
in round numbers, to 120,000 tons, as compared with 
195,000 tons of iron-built shipping, and in 1881 the 
quantities were respectively about 70,000 tons and 
261,500 tons, while in the two years immediately 
preceding the percentage of steel shipping in the total 
output bore a much smaller proportion to that built of 
the older material. Steel as made by the Siemens 
process has rapidly grown in favour, both amongst 
shipbuilders and amongst shipowners, as a thoroughly 
reliable ‘material. As might well be expected, Messrs. 
William Denny and Brothers, of Dumbarton, who may 
be regarded as the leaders in what was only a few years 
ago ‘‘a new departure” in the constructive material 
for shipbuilding, now pin their faith to mild steel more 
and more firmly, knowing full well what the capabili- 
ties of the material are. That fact is most thoroughly 
illustrated by the character of Messrs. Denny’s launch 
output of the past year. As mentioned in our first 
article, it embraced 16,423 tons, and there were no 
fewer than eleven vessels, and every one of them was 
built of steel. The same is also true of all the 
steamers built by Messrs. John Elder and Co. Includ- 
ing the Nile stern-wheelers, &c., there were eighteen 
vessels turned out of Fairfield Shipbuilding Yard in the 
course of the year, which made up a total of steel 
shipping of 9026 tons gross register. Messrs. Robert 
Napier and Sons have also persistently gone in for the 
use of steel in shipbuilding, and every one of the four 
steamers which they launched last year was built of 
steel, the total being 5061 tons. In respect of the use 
of steel a highly honourable place must be awarded to 
Messrs. James and George Thomson, who launched 
during last year tour steamers and one sailing vessel, 
amounting in all to 5417 tons, all steel-built. All 
Messrs. Caird and Co.’s output for the year—three 
steamers, of a total of 9329 tons—was also built of the 
same material. The same is true of Messrs. Scott and 
Co.’s work for the year, which included six screw 
steamers, of a total of 9156 tons. Messrs. A. and J. 
Inglis only launched two vessels during the year, both 
steamers, but the constructive material was steel in 
each case. Before leaving these analytical details we 
may mention that some very large sailing ships included 
in the year’s returns were built of steel, one of them 
being the Euphrosyne, a vessel of 1906 tons, Messrs. 
Robert Duncan and Co. being the builders. It is very 
satisfactory to know that owners and builders alike are 
now willing to regard steel as being economically ad- 
vantageous tor employment in such immense sailing 
vessels ; indeed, to ordinary persons it does not seem 
that in the future there should be any hesitation as to 
the use of that material, whether we regard safety, or 
durability, or prime cost as the determining considera- 
tions. Reference ought, however, to be made to the 
fact that underwriters have not as yet seen their way 
to do justice to this material by reducing their 
premiums upon steel vessels as compared with those 
constructed of iron. But although they have not 
yet taken this step, there is a confident expectation 
that before many months expire they will deem it their 
duty to do so, as the feeling is now growing amongst 
the intelligent travelling public that in the event of 
collision or stranding, their lives are much safer on 
board of steel-built than on iron-built vessels, 





LAUNCHES AND TRIAL TRIPS. 

THE new stee! twin-screw tug steamer recently con- 
structed by the Grangemouth Dockyard Company, had her 
official trial trip on the Forth on the 30th ultimo. She 
has been built, to the order of Messrs, Dunsmuir and 





Jackson, engineers, Govan, for Messrs. J. Prendiville and 
Co., Liverpool, and measures 146 ft. by 23 ft. 7 in. by 13 ft. 
A special feature of her coal bunkers is that they are 
water-tight and are fitted with sliding doors. She is pro- 
pelled by two pairs of compound surface-condensing 
engines made by Messrs. Dunsmuir and Jackson. A 
speed of 15 knots was got at the trial, or two knots over 
the guaranteed speed. 


On Saturday, the 2nd inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a finely-modelled screw steamer, named the 
Azalea, and built to the order of Messrs. Leach and Co., 
London. Her principal dimensions and particulars are as 
follows: Length between perpendiculars, 162 ft. 6in. ; 

th, 23ft. 6in. ; depth of hold, 12ft.6in. The en- 
gines will be supplied by the North-Eastern Marine En- 
gineering Company, Limited, the cylinders being 20 in. 
and 40in. by 27 in. stroke and the steam pressure 90 lb. 


Messrs. Blackwood and Gordon, Port-Glasgow, on 
the 5th inst. launched an iron screw steamer, named 
the Amherst. She has been built under Lloyd’s special 
survey to their highest class, and to the order of Messrs. 
Bow, M‘Lachlan, and Co., Paisley, who are supplying the 
vessel with her engines and boilers. When completed 
she is expected to attain a high rate of speed. 


On January 15 the s.s. Prometheus, built by Messrs. 
R. and W. Hawthorn, Leslie, and Co., to the order of the 
Ocean Steam Ship Company of Liverpool, left the Tyne. 
The dimensions of the vessel are as follows: Length, 
320 ft. ; breadth, 36 ft. ; and depth, 27 ft. 9in. Her en- 
gines, constructed by Messrs. Robert Stephenson and Co., 
are of the Holt tandem design, having cylinders 27 in. 
and 58 in. in diameter with a stroke of 5 ft., and indicating 
1500 horse-power. Steam of 80lb. pressure is supplied 
from one large double-ended steel boiler of a total weight 
of 75 tons, and this is fitted with Fox’s patent corrugated 
furnaces. After the compasses were adjusted the engines 
were put under full steam and a speed of 12} knots was 
attained. This is the second of four similar vessels now 
being built and engined by the same firms. 

On Monday, the 18th January, Earles’ Shipbuilding and 
Engineering Company, Limited, launched from their yard. 
at Hull two iron screw fishing trawlers built by them for 
the Boston Deep-Sea Fishing and Ice Company, Limited. 
Their dimensions are 85ft. by 19ft. 9in. by 10ft., with 
flush deck aft and small raised forecastle forward. They 
will be fitted by the builders with direct-acting inverted 
compound engines having cylinders 12in. and 22in. in 
diameter by 20in. stroke, which will be supplied with 
steam of 901b. pressure from a steel boiler fitted with one 
of Fox’s corrugated furnaces. 








NOTES FROM THE SOUTH-WEST. 


‘Cardiff.—The steam coal trade does not improve, or, at 


any rate, itdoes not show any increase of activity ; prices 
have generally remained unaltered. There has, Fs 
been rather a better demand for small steam coal. The 
shipments of patent fuel been upon a moderate scale. 
Theiron ore trade has remained in much the same state. 
Last week’s clearances comprised 139,090 tons of coal, 
1680 tons of patent fuel, 133 tons of iron, and 460 tons of 
coke. From Bilbao there arrived 8371 tons of iron ore, 
and 5450 tons came to hand from other sources. 


The ‘* Rimalaya.”—The Himalaya is to be ready for sea 
by to-morrow (Saturday). She is required for service round 
the coast, and not for foreign service at present. Her 
last round of trooping service to China and back was per- 
formed with great punctuality, as has been the case since 
she was fitted with compound engines by Messrs. Maudslay, 
Sons,and Field. The Himalaya left Portsmouth for China 
on the 1st of September last, and arrived at Portsmouth 
on her return voyage on the 7th January, having been 
away four months and seven days. She called at eighteen 
different ports, steamed a distance of 25,000 miles at an 
average speed of 250 miles per day, and with a total con- 
— of coal of 2700 tons, or 8.5 miles for each ton of 
coal. 


The Electric Light at Taunton.—After a month’s trial of 
the Thomson-Houston system of electric arc lighting, 
the principal tradesmen of Taunton assembled at a public 
meeting on Monday for the purpose of considering the 
advisability of retaining the light for public and domestic 
use, by establishing a limited liability company to supply 
it. r. Wharton (of Messrs. Laing, Wharton, and 
Down) attended to illustrate the system, and Mr. Mas- 
singham, of Bath, Torquay and Taunton, who was mainly 
instrumental in introducing the light into Taunton, ex- 
plained its cost. He said each arc light would cost on an 
average 15/. per annum. He estimated the necessary 
capital at about 5000/., which would be required to erect 
the machinery to supply 120 arc lights, which had already 
been promised to be taken up. Of this capital 3000/. had 
been subscribed. A resolution in favour of adopting the 
light was carried unanimously. 


Steel Castings for Devonport.—A contract for stem and 
stern-posts, shaft brackets, and other steel castings for 
perl ships to be built at Devonport, has been given to 
Messrs. Jeasop and Son, Brightside Works, Sheffield. 


Rhymney Tron Company (Limited).—The directors of this 
company report that the company’s production of finished 
steel for the six months ending September, 1885, was 
29,656 tone, viz., steel rails and fishplates, 27,091 tons ; 
tin-plate bars, 2565 tons. The corresponding production 
in the corresponding period of 1884 was 29,255 tons, 
viz., steel rails and fishplates, 23,273 tons; tin-plate 
bars, 5982 tons. The cost of producing rails and fish- 
plates has heen considerably reduced by economical 
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working. During the half-year ending September, 1885, 
the company sold 119,010 tons of coal as compared with 
124,250 tons in the corresponding period of 1884, In 
consequence of the depressed state of the coal trade, 
the directors have stopped the working of one of the 
company’s pits, which has, however, been maintained in 
an efficient state pending an improvement in business. 
The directors add that the economies which have been 
realised have materially improved the position of the 
company, and have resulted in profits considerably ex- 
ceeding the amount required to meet the charge for deben- 
ture interest. 


Pembroke and Devonport.—The following vessels are 
either being built or are ordered to be built at Pembroke 
and Devonport dockyards: Pembroke—Aurora, 12, twin- 
screw steel-armoured cruiser, 5000 tons, 8500 horse-power ; 
Forth, 12, twin screw, second-class steam cruiser, 3550 
tons, 5700 horse-power ; Nile, 12, twin-screw steel armour- 
plated turret ship, 11,940 tons, 10,500 horse-power. 
Devonport—Spider, 1, and Sandfly, 1, twin-screw steel 
torpedo gunboats, 450 tons, 2700 horse-power ; Serpent, 
6, twin-screw steel torpedo cruiser, 1630 tons, 3500 horse- 
power ; Landrail, 4, twin-screw gun and torpedo vessel, 
785 tons, 1200 horse-power. 


Bristol and its New Dredger.—The Bristol Trades 
Council havinginquired of the docks secretary if it was true 
that the contract for a new dredger had been given to an 
outside firm, although Bristol firms had offered to con- 
struct it for considerably less, Mr. F. B. Girdlestone 
replied that, ‘‘ Although every facility was put in their 
way, no Bristol firm submitted a tender.” 


The ‘‘Landrail” and the ‘* Racoon.”—Directly the 
Landrail has been launched at Devonport Dockyard, the 
keel of the Racoon, sister ship to the Serpent, will be’laid 
down. Several of the frames are already prepared, and 
the ship will probably be well in hand by the close of 
February. 

The ‘* Dwarf.”—The Dwarf, gunboat, is not to be re- 
paired, the outlay required being too much to spend upon 
an obsolete vessel. She is to be broken up in the dock at 
Keyham. 


Dockyard Tenders.—In future all tenders sent into the 
dockyards are to be addressed to the superintendents, and 
the work tendered for is to be sta‘ in the left-hand 
corner of the envelope. The tenders are to be opened in 
the presence of the Admiral-Superintendent and one of 
the principal officers, The lowest tender is, as a rule, to 
be accepted. 


Newport.—The steam coal trade has been generally 
quiet. A fair amount of iron ore has come to hand, but 
trade has remained dull, The manufactured iron trade 
has not shown much change at present, but there appears 
to be a feeling of increased confidence as regards the 
future. Last week’s coal clearances comprised 52,321 
tons. From Bilbao there arrived 6990 tons of iron ore, 
and 2050 tons came to hand from other sources. 


Railway Enterprise.—It is expected that a proposed 
railway on the east bank of the Usk will now be com- 
menced without further delay. The connection of the 
two docks at Newport by a complete line of railway is 
again under discussion. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
firm in the forenoon last Thursday, but became weak in the 
afternoon, and lost the previous day’s recovery, closing 
4d. per ton down. Business was done in the morning at 
40s. O}d. up to 40s. um cash, also at 40s. 24d. to 40s. 34d. 
one month, with sellers at the close at 40s. cash and 
40s. 24d. one month, and buyers near. In the afternoon 
transactions took place at 403. 14d. down to 40s. Ojd. one 
month, and at 39s. 114d. down to 39s. 104d. cash, and the 
close sellers at 403. Id. one month and 39s. 11d. cash, 
with buyers at 4d. per ton lower. Friday’s market 
opened steady in the morning, but lapsed again into de- 

ression, and closed with quotations at ld. per ton under 

hursday’s closing rates. On the week there was a de- 
cline to the extent of 8d. per ton. There were transac- 
tions in the forenoon at 39s. 10d. to 39s. 114d. cash, also 
at 40s. to 40s. 1d. one month, and the close was buyers 
at 40s. 0$d. one month, and sellers at 403. 1d., and the 
cash price nominally at 39s. 104d. Business"was reported 
in the afternoon at 393. 104d. and 39s. 10d. cash, also at 
40s. 04d. and 40s. one month, the market closing with 
sellers at 40s. Od. one month, buyers at 40s., and the 
cash price nominally 39s. 10d. The warrant market was 
further depressed on Monday,’ and prices declined to 
39s. 74d. cash, being the lowest rate since 1852. Transac- 
tions took place on forenoon’Change at 39s. 9d. and 39s. 84d. 
cash, also at 40s. to 39s. 11d. one month, the closing rates 
for sellers being 39s. 9d. cash and 39s. 114d. one month, 
with buyers at 4d. per ton less. In the afternoon busi- 
ness was done at 39s. 8}d., 39s. 74d., and back to 39s, 84d. 
cash, also at 39s. 11d. to 39s. 10d. one month, and the close 
was sellers at 39s. 84d. cash and 39s. 11d. one month, with 
buyers offering 4d. Jess per ton. Yesterday’s market was 
somewhat stronger, and prices recovered 34d. per ton, 
partly in consequence of an announcement to the effect, 
that a local pipe-founding firm had secured a large con- 
tract for water pipes. In the forenoon business was done 
at from 39s. 8d. to 39s. 10}d. cash, also at 39s. 11d. to 
40s. Oid. one month, the close being buyers at 39s. 104d. 
cash and 40s. 04d. one month, and sellers asking 4d. more 
perton. The afternoon prices were 39s. 10d. to 40s. cash, 
and 40s. 0}d. to 40s. lid, one month, the closing quota- 
tions for buyers being 39s. 114d. and 40s. 14d. one month, 
with sellers at 4d. se ton higher. There was a slight 
advance to-day, 


but it was not maintained till the close. 





The forenoon rates ranged up to 40s. 2d. cash and 40s. 3d. 
one month, but in the afternoon sellers accepted 39s. 11d. 
cash and 40s. 1d. one month, the close being sellers at 
39s. 114d. cash and 40s. 2d. one month, and buyers at 4d. 
less per ton. The depression seems to be getting more 
and more pronounced, and instead of 40s. as a quotation 
bringing out, as was expected, extensive buying, as being 
a priee which could scarcely bebroken, it has been passed 
over with very little business‘@one ; and as this landmark 
has been removed there appears to be very little to guide 
operators, who are chiefly confined to the “‘ring,” as 
the outside public show no inclination to invest in pig 
iron, even at the remarkably low rates that have now been 
reached. No alteration can be reported regarding the 
actual condition of trade. There is a complete absence of 
inquiry from America, and no business is reported from 
the Continent ; indeed, considerable pressure is required 
to effect any sales. The prices of all shipping brands are 
considerably easier, there being practically no demand 
for them at the moment. There are still ninety-two blast 
furnaces in actual operation, as compared with ninety- 
three at this time last year. At the Clyde Iron Works 
one furnace has been changed from making ordinary iron 
to hematite iron: Last week’s shipments from all Scottish 
ports amounted to 4725 tons, as compared with 5598 in 
the preceding week, and 6391 tons in the corresponding 
week of last year, The t quantity—1430 tons—was 
sent to the United States ; Italy took 920 tons; France, 
160 tons; Spain and Portugal, 200 tons; and other 
countries smaller quantities. The stock of pig-iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 675, tons, as against 672,860 tons 
yesterday week, showing an increase during the week 
amounting to 2226 tons. 


Bridge Contract for India.—Messrs. P. and W. Mac- 
lellan, engineers and bridgebuilders, Clutha Iron Works, 
Glasgow, have just secured a contract for the construction 
of a railway bridge to span the river Jumna. It is to be 
constructed of steel, of which about 4000 tons will be re- 
quired for the structure. 


Another Pipe Contract for Glasgow.—Messrs. D. Y. 
Stewart and Co., of St. Rollux Foundry, Glasgow, re- 
ceived intimation yesterday that they were the successful 
contractors for the first instalment—12,000 tons—of a 
contract for 30,000 tons of cast-iron pipes for the State of 
Baroda, India. These pipes are to be shipped from Glas- 
gow, and will take up about six or seven large ships, 
unless arrangements can be fixed with the lines of ships 
trading from Glasgow. 


Dennystown Forge Company.—Mr. A. D. Wedgewood, 
of the Walker Forge, Newcastle-on-Tyne, has been ap- 
pointed general manager of the Dennystown Forge Com- 
pany, Dumbarton, Mr. James Murray Tulloch, the well- 
known and highly respected managing partner, having 
received the post of manager to La Platense Flotilla Com- 
pany, trading on the River Plate and its estuaries, the 
Parana and Uruguay. 


Death of Mr. Alexander, Her Majesty's Inspector of 
Mines. — The death is announced of Mr. William 
Alexander, Her Majesty’s Inspector of Mines. The 
deceased, who was in his sixty-eighth year, was inspector 
of the Western District of Scotland, while Mr. Ralph 
Moore has the Eastern District under his control. Mr. 
Alexander was appointed to his office thirty years ago, 
and almost up till the last he was able to give active 
attention to his duties. 


Girvan Harbour.—The contract for the new harbour 
works at Girvan, on the Ayrshire coast, has at length 
been completed, and a settlement made with the con- 
tractor. So far as the improvements have gone, they are 
in the right direction, but only a small portion of what is 
necessary for the proper accommodation of fishing boats, 
and the advancement of the fisheries has been done. The 
fisheries of h «coast have been regarded by the Select 
Committee «ithe House of Commons on Harbours as of 
such importance as to warrant the recommendation that 
all of the fishing harbours recommended for Scotland 
should be in South Ayrshire. About 17,000/. has been 
expended on the harbour of Girvan, and nothing more 
can be expected from private effort, and further needed 
improvements must be done by a public grant. 


The Scotch Coal Trade.—Owing to the severe weather 
that has recently prevailed there has been a considerable 
amount of activity in the demand for coal for household 
consumption, but manufacturing cvals have not led to 
much inquiry. In the shipping department a good 
average business has recently been done, but prices are 
not very remunerative. The strike in the Slamannan and 
adjacent districts, which commenced six or seven weeks 
ago for an advance of wages, has now come to an end, 
and the men have resumed work at their former pay. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday the market was 
only thinly attended and scarcely any iron changed 
hands. Prices were rather more depressed, the large 
stocks of makers and the stoppage at the shipyards on 
the northern rivers having materially interfered with 
trade. No. 3 Cleveland pig for prompt delivery was 
sold at 31s. 14d. per ton, but buyers held off owing to the 
cheerless prospects. The shipments of pig iron at Middles- 
brough continue small, there having been exported up to 
date this month only 26,700 tons against 32,000 tons at 
the corresponding period last month. The hematite pig 
iron trade is a little quieter at 43s, 6d. to 44s. per ton for 





Nos. 1, 2, and 3 f.0.b. west coast ports, In the manu- 


factured iron trade there is nothing new to report. Ship- 
plates are quoted 4/. 10s. to 4/, 12s. 6d., angles 4/. 7s, 6d., 
and steel ship-plates 67. 12s. 6d. per ton at works less 
2} per cent. Some of the pig iron makers in Cleveland 
are growing exceedingly uneasy in consequence of the 
protracted depression. The production of pig iron is far 
in excess of the demand, and every day the position of 
affairs is becoming more critical. tt is not expected that 
any united action will be taken by the Cleveland iron- 
masters, but it is believed that each firm will adapt itself 
to its own necessities and will only produce iron in such 
quantities as it can dispose of. In the manufactured iron 
trade there is no change, many of the mills and forges re- 
maining idle and someof the works being entirely closed for 
want of orders. Ship-plates are quoted 4/. 10s. to 4/. 12s., 
angles 4/. 7s. 6d., and steel ship-plates 6/. 12s. 6d. per ton, 
less 24 percent. at works, 


Engineering and Shipbuilding.—In engineering and iron 
founding there is nothing new. The strike of shipbuilders 
on the Tyne and Wear against the proposed reduction in 
wages has spread to the Tees and Hartlepool, so that now 
all the towns in the North of England, where shipbuilding 
is carried on, are affected, except Middlesbrough, where 
the employers are not connected with the Association, 
and where no action in the matter is being taken. There 
is no indication of any settlement, and the stoppage of 
work at all the shipyards has further depressed the manu- 
4 iron trade, and is beginning to tell in the pig 
trade, 


The Steel Trade.—The steel trade continues active, and 
prospects are rather better. 


The Coal and Coke Trades.—Coal and coke remain 
about the same, but prices are tending downwards, espe- 
cially for coke. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Scarborough South Cliff Tramway Company. — The 
directors have issued their report for the year ending 
December 31, 1885, and it shows a decrease in the earn- 
ings of 887. 8s. 2d. as compared with the previous year, a 
result which they attribute to the unsatisfactory season. 
The net balance available for dividend is 526/. 3s., out of 
-which the directors recommend the payment of a dividend 
of 5 per cent., leaving 40/7. to be carried to the reserve 
fund, and 92/. 8s. to next year’s account. 


The Electric Light at the Yorkshire College.—A great 
improvement has been made in the lighting at Yorkshire 
Galen since last session. The chemical and physical 
lecture theatres and the library are now illuminated by 
the electric light. The same method of lighting is also 
being adopted for the engineering lecture-room and for 
other parts of the new engineering building. Besides its 
high illuminating qualities, the light possesses the further 
advantage of affording facilities for teaching technical 
electricity upon a scale and in a manner hitherto found 
impracticable in the college. Another important addi- 
tion to the equipments of the institution has been made 
in the provision of laboratory work, by which the engi- 
neering department is now supplemented for the first 
time, 


Colliery Disputes.—The dispute about South Kirby 

its, which are the deepest in Yorkshire, still continues. 

he men are supported by the Yorkshire Miners’ Associa- 
tion, and the matter appears as far off settlement as ever. 
Atthe Frystone Colliery, the dispute has lusted nine 
months, and the men are supported by the Yorkshire 
Miners’ Association. Some Staffordshire men are being 
partially employed at the pit. 


The Improvement of the Ouse.—The Aire and Calder 
Navigation having decided to put a tax on the tonnage 
entering Goole, and on the cargoes passing through the 
port of 1d. each per ton, a meeting has y Bem held of 
shipowners and others interested in the trade of the place 
to discuss the matter. The meeting resolved as follows : 
“That the extra tolls levied are in excess of present re- 

uirements, and we fear the effect will be to cripple 
the trade of the port, and we request that the charges 
levied be modified.” The work of improving the lower 
Ouse, for which powers were recently obtained by 
the Aire and Calder Navigation, has m making 
very satisfactory progress up to within the past few 
weeks, during which it has been somewhat retarded 
by the state of the weather. It is being carried out in 
three sections. The lower section, which is now in hand, 
deals with that part of the river running between Swine- 
fleet and Whitgift. The plan adopted is to mark out 
the line of the waterway by means of piles driven into 
the bed of the stream, at a distance of about 80 ft. apart, 
and to erect the training wall along the line so staked 
out. It was found by the engineer, Mr. W. H. Bartho- 
lomew, that the slag which lies in such enormous 
quantities on Teesside, and which ironmasters are 
anxious to get rid of, could be utilised. It is shipped in 
the seagoing steam ‘‘hoppers,” brought down the Tees 
along the coast, up the Humber, and on arriving at the 
site of the improvements in the Ouse, is discharged at the 
points marked by the piles, and thus the training walls 
are being made. 


Reductions in Ironworkers’ Wages.—The men here are 
watching very cautiously the action of some firms of iron- 
masters in South Yorkshire, who are seeking to reduce 
the wages of their men. When wages fall in South 
Staffordshire, they do in South Yorkshire, as the latter 
are guided by the former. The iron trade is really bad, 
both manufactured and raw, and notwithstanding the 
sage nga of some journals that this year was to 

ring with it an improvement, the contrary has so far 
been the case. If ironworkers’ wages are reduced much 











more they will have none left, 
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THE ENGINES OF THE YACHT “LILY.” 

Tue yacht Lily has been built for Customs service 
on the aoe Canal, and is fitted with engines which 
we illustrate on this page. The feature of interest in 
the engines is the Bremme valve gear, the merits of 
which are becoming well known and appreciated, 
The case before us, however, presents a modification 
in detail which is well worth description, and which 
will be understood by reference to the diagram, Fig. 1, 
and the outline engraving, Fig.2. These two illustrate 
the ordinary arrangement, and are introduced to empha- 
size more clearly the difference between that and the 
one we show in the perspective view. G H is a swinging 
link or radius rod, pivotted at G to a bracket, and at 
H toan arm projecting from the hoop of the single 
eccentric. The bracket itself is centred at F in the 
same horizontal plane as the centre line of the shaft C, 
and can be partially rotated around that centre by a 
worm or worm segment (Fig. 2). The two extreme 
positions of the bracket are shown by dotted lines, 
and correspond to the two directions of motion of the 
engine. Now, turning to the perspective view, it will 
be seen that the toothed bracket F G is replaced by a 
double bar carried by a lever at one end, and by acurved 
slot at the other, the radius of each of these being the 
same as FG or G H (Fig. 1). The centre G of the 
swinging link or radius rod G H is thus, in reversing 
or varying the expansion, carried in the arc of a circle 
se the centre F, with a radius equal to F G 
or G H. 

In the Bremme gear there is, at all grades of 
cut-off, a uniform ef In the in or up-stroke 
of the piston there is rather greater opening of the 
port, and later cut-off than on the out or down-stroke, 
a feature which is valuable in inverted engines, where 
the weight of the piston and rod requires to be counter- 
balanced. In reversing or altering the expansion 
there is no side thrust port on the valvespindle. The 
simplicity of this action and the fewness of the work- 
ing parts is noticeable. A well-made link motion for 
one cylinder has two eccentrics, four double joints, 
and one single joint constantly working, or eleven 
parts in all, whereas a Bremme gear for one cylinder, 
when constructed in its best and most elaborate form, 
has one eccentric, two double joints. and two single 
joints constantly working, or seven in all. The sim- 
plest form has one eccentric and four single joints. 

The engines have cylinders 7 in. and 13in. in dia- 
meter by 9 in, stroke, and run at 280 revolutions per 
minute, The boat is 75 ft. long by 7ft. beam, and 
carries a boiler working at 1501b, pressure. The 
builders of both vessel and engines are Messrs. Ross 
and Duncan, of Govan, Glasgow. 





THE THWAITE TWIN GAS PRODUCER. 

THE gradual but certain extension of gas firing for 
industrial purposes, is ample evidence that the ad- 
vantages derivable from this method of generating 
heat are becoming widely recognised. Inthe Thwaite 
twin producer, which we illustrate on the opposite page, 
the aim of the inventor has been to remove some of the 
defects found in other gas generators, such as, for in- 
stance: 1. The irregularity in the production of the 
gas; this is, in the existing producers, a serious 
defect, 2, The dilution of the gas, or its combustion 
by the air which ascends through the fuel next to the 
side walls of the producers, 3. The deposition of the 
tar in the flues when rich bituminous coal is used ; 
this is the result of allowing the volatile gases to pass 
away before they are fixed or made permanent, and 
as the volatile gases are the richest calorifically, their 
deposition in a solid form when using bituminous or 
fatty coals represents a serious loss, 4. The stoppage 
of the production of gas when clinkering, and the ex- 
cessive and fatiguing heer of this operation. 

On referring to the illustrations, it will be seen that 
the Thwaite gas producer is divided into two parts by 
means of a central hanging hollow bridge, which dips 
some 12 in. below the upper surface of the fuel. The 
fuel charging hoppers are placed on each side of this 
bridge. It will be seen that the Thwaite gas pro- 
ducer is practically two producers in one, hence its 
name—the twin producer. The fuel is charged into 
the producer alternately on one side, and on the other 
of this division, and it is charged in such quantities 
as to be at least 2ft. above the soffit of the outlet 
bridge. All the volatile hydro-curbons are therefore 
compelled to pass through the incandescent fuel before 
they can escape into the gas flue, and they are thus 
converted into permanent gases and do not deposit 
tar in the flues. By the central gas escape arrange- 
ment it will be seen that the air cannot pass through 
the fuel, next to the side wall, and mix with the gases 
quero. without first traversing a body of incan- 
descent fuel and thus effecting gasification. When 
fuel is being charged on one side of the division, the 
—— of gas on the other side is not affected. 

he production of gas from the Thwaite producer is 
quite uniform, and permits one producer to be used for 
many purposes where, with eilinaey producers, two 
are required, 

The fires are clinkered every twelve hours, and dur- 





ENGINES OF THE STEAM YACHT “LILY.” 


CONSTRUCTED BY MESSRS. ROSS AND DUNCAN, 
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ing this operation the generation of the gas is not 
arrested, because the ordinary CO gas is produced. 
The blast from the steam air injectors cools the fire- 
bars, which, with the exception that they occasionally 
require to be straightened, do not need renewal for 
_ months. In order to watch the internal action 
of the 

vided, 

When internal, local, and active combustion is re- 
quired, the excess of blast from the blowers is used as 
shown in the engraving, the ashpit under the grate 
is provided with valvular openings which permit the 
excess of air blast over that required for the genera- 
tion of the gas, to escape into the flues, by which it is 


gas producer, mica covered openings are pro- 
| 


| led to the point of combustion, and as both air and 
| gas enter the focus of combustion under pressure, 

ameless but intensely active combustion is the result. 
| This novel producer is the invention of Mr. B. H. 
| Thwaite, F.C.S., of 37, Victoria-street, Liverpool. 





| Looxrine Ovr ror Squatis—The Queensland Govern- 
_ ment has resolved to purchase a large supply of coal, and 
| to store it in the hulks at Thursday Island and other places 
| for the use of vessels of the Imperial Navy. About 2500 

tons will also be stored at Brisbane in readiness for any 
| emergency. A supply of rifles, ammunition, and other war 
| stores, has been shipped for various northern Queensland 
| ports, 
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THWAITE’S TWIN GAS PRODUCER. 
(For Desoription, see opposite Page.) 
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PARKINSON’S PARALLEL VICE. 


CONSTRUCTED BY MESSRS, COCKER BROTHERS, 
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Parxkinson’s parallel vice is as quick and handy in 
its action as the ‘“‘rudder grip” type, and has the 
advantage of possessing the old-fashioned screw, which 
experience has shown to be the best and most reliable 
method of tightening. Its method of operation recalls 
the screw and half-nut of the screw-cutting lathe, and 
can be easily understood from the engravings 
annexed. The jaw A is fixed, while the jaw B is 
movable. Connected to it is the screw G, ending in 
the usual knob or head, and lever. This screw has a 
buttress thread and runs through two guides, F and 
G. These hold the nut D endwise, while at the same 
time they permit it to rise and fall under the action of 
the lever When the nut is raised it gears with the 
screw, and when it falls it comes out of engagement, 
and the screw can be drawn endwise. The lever H is 
a flat bar, one edge of which (Fig. 2) takes hold of a 
projection on the nut, and the other on a similar pro- 
jection on the frame. A coiled spring K constantly 
tends to rotate the bar and raise the nut into engage- 
ment, while a lever J serves to move it in the opposite 
direction, 

The method of operation is very simple. To slide 
the jaw the knob L is grasped and the lever J is turned, 
both by the same hand; the jaw is then free, and can 
be moved either way to the desired position. The 
lever J is then released, and the spring puts the nut 





into gear with the screw, when the jaws can be 
tightened by a turn of the handle. Thus there is 
pron an economy of time, while a powerful grip 
is obtained. The makers are Messrs, Cocker Bros., 
Limited, Sheffield. 








WIRE GUN CONSTRUCTION. 
Messrks. WILsoN AND SAMPLE, of Newcastle-on- 
Tyne, and Mr. W. M. Ward, of Blyth, have recently 
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proposed a method for the manufacture of ribbon or 
wire coils for ordnance, of which illustrations are 


annexed. Fig. 1 shows a portion of a gun in section, 
and Fig. 2 is an enlarged view of the ribbons, and indi- 
cates the manner in which they interlock together. 
The outer face of the tube A, Fig. 1, is chased to the 
contour of the ribbons as shown, and a stepped block 
C is shrunk on the breech, the steps being so arranged 
that each succeeding coil fits into the block, and no fill- 
ing in pieces are required. The successive tiers of 
ribbons are wound one over the other in such a way 
as to overlap and interlock into each other, as shown 
in Fig. 2, until the total thickness is attained, and 
the outer coil is flush with with the face of the block 
C. The outer tube D of the gun, which has been 
tapped to suit the form and pitch of the ribbon, is then 
heated and shrunk on, so that the whole structure is 
held tightly together. Or the last coil of wire may be 
made flat on the outer face, and the tube D shrunk on 
without the preliminary operation of tapping it being 
rformed. The section of wire shown is the one pre- 
erred by the inventors, and the dimensions suggested 
are +; in width, ;, in thickness at the end, and 4’, in. 
in the middle ; such wire should stand a test of 75 tons 
to the inch, with an extension of 4 per cent. We be- 
lieve that some trials with a gun made on this system 
will shortly take place, and we shall look forward to 
placing the results before our readers, 





TANK LOCOMOTIVE. 

WE give this week, on page 86, engravings of a 
six-coupled tank locomotive constructed by Messrs. 
Cail and Co., of Paris, for the Western Railway of 
France, and which was shown at the Antwerp Exhibi- 
tion last year. We are indebted for particulars of this 
engine to M. F. Clerault, of the Western Railway, and 


it esses several points of interest. 
n 1883-4 the Western Railway Company designed 
and constructed some six-coupled tank engines for 


ae their branch lines, and notably the lines con- 
structe 4 the State with heavy inclines and sharp 
curves hese engines were required to run either 
end first, indifferently, and the arrangement adopted 
was such as to secure—without exceeding the maxi- 
mum load of 13 tons per axle—ample heating sur- 
face combined with sufficient tank capacity to carry 
water for a run of 19 to 22 miles. An engine of this 
class, constructed as a specimen in the company’s works 
at Sotteville, in 1883, was shown at the Rouen Exhi- 
bition of 1884. Since then thirty engines of this type 
have been put to work, and of these a number have 
been constructed by Messrs, Cail and Co. 

The satisfactory working of these engines for branch 
line service led the Western Railway Company to 
study the application of engines of the same general 
design to working suburban passenger traffic, icu- 
larly on two lines, namely: Ist. The St. Cloud and 
l’Etang la Ville line, with numerous gradients of 1 in 
67 ; and 2nd, the Paris-St. Germain, with a continuous 
rise between Le Pecq and St. Germain, having at the 
latter part a gradient of 1 in 284. On this latter line 
it has been the practice to take the trains from Paris 
to Le Pecq by ordinary four-coupled engines, the train 
being then divided and the part intended for St. 
Germain being taken on by a powerful six-coupled 
engine with wheels 4 ft. 4in. in Gens. 

he changing of engines at Pecq occupies five 
minutes, me sometimes occasions delays, while the 
total mileage of the engines working the heavy gradients 
is inconsiderable, and altogether it would be advan- 
tageous to run the trains right through from Paris to 
St. Germain without changing engines. It is under 
these circumstances that the type of engine of which we 
this week give illustrations was introduced, the general 
design being the same as that of the six-coupled tank 
engines introduced in 1883-4, but the diameter of the 
wheels being increased from 4 ft. 8? in. to 5ft. 03 in., 
as the Paris-St. Germain train service includes a train 
run at the speed of 37 miles per hour. The engine is 
fitted also with the Westinghouse brake, which the 
Western Railway Company have adopted for all their 
suburban traffic, as well as upon their long-distance 
trains. 

The new type was required to combine the tractive 
power of the engines previously used on the steep 
gradient with a boiler power at least equal to that of 
the four-coupled engines used for suburban traffic, and 
these requirements have been satisfied practically with- 
out exceeding the load of 13 tons per axle, about 
half a ton having been saved by the use of mild steel 
instead of iron for the boiler shell, and the quantities 
of coal and water carried having been reduced to those 
usual on the engines for local traffic. The details of 
the engines were carefully worked out both at the 
offices of the company and by the makers, Messrs. 
Cail and Co. 

Referring to our engravings, it will be seen that the 
boiler has a raised firebox casing, the barrel plates 
being 0.43 in., and the firebox shell plates 0.47 in. 
thick. The mild steel of which the boiler is made had 
to have a tensile strength of 45 to 50 kil mes per 
square millimetre (64,000 lb. to 71,120 lb per square 
inch), with an elongation of 25 per cent. in a length of 





4 in. before fracture. The rivets are ofiron. The firebox 
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and the smokebox tube-plate are of copper, the crown 
of the former being supported by longitudinal girder 
stays each formed of two steel plates 10.23 in. deep by 
0.51 in. thick. The tubes are of brass. The firegrate 
is formed of two lengths of bars, one length being hori- 
zontal and the other placed at an inclination of about 1 
in 4. The bars are of wrought iron and are fastened 
together in groups of three; they are 0.4 in. thick with 
0.24 in. air spaces. 

The boiler of the engine which was exhibited at Ant- 
werp has no dome, but is fitted with an internal steam 
collecting pipe, perforated only at that portion which is 
over the firebox. The front end of this pipe is connectd 
to the regulator casting which is mounted on the top 
of the barrel close to the smokebox as shown in Fig. 4. 
This casting is cylindrical, and is 16 in. in height; 
besides receiving steam from the collecting pipe already 
named, it also draws a supply direct from the front 
end to the boiler through an opening having an area 
equal to that of the opening in the collecting pipe. In 
some more recently constructed engines of the same 
type the arrangement just described has been modified, 
a dome being provided at the centre of the barrel of the 
boiler, and the steam collecting pipe from the firebox 
end discharging into this done, while another pipe 
connects the dome with the regulator, the latter being 
arranged as in the engine now illustrated. 

The regulator valve is of gun-metal, and its spindle 

asses through a stuffing-box at the front of the regu- 
ator casing, and is coupled to a horizontal lever, the 
outer end of which is connected to the handrail on the 
right-hand side of the engine, the handrail serving as a 
rod to couple the lever just named to another lever 
conveniently placed at the command of the driver. 
The details of the regulator connections are shown in 
Figs. 4 to 8. 

The cylinders, which are inside, are inclined at an 
angle of 12 in 100, and the slide valves are placed 
below them. The crossheads each embrace a single 
slide bar, and they are fitted with gun-metal slides ; 
the connection between each crosshead and its piston- 
rod is made by means of a conical sleeve which enables 
the ordinary cotter to be dispensed with. This ex- 
cellent form of piston-rod and crosshead connection, 
which has long been in use on the Western Railway of 
France, was illustrated in detail on page 110 of our 
thirtieth volume. The stuffing-boxes are fitted with 
Daterne’s metallic packing. The general arrangement 
of the valve gear, the form of connecting-rods, &c., is 
shown by Fig. 9, page 86. 

The coupling-rods are of mild steel and have solid 
ends, while the coupling-rod cranks are placed so as to 
agree with the main cranks, instead of opposite to 
them as usual, the arrangement being thus the same 
as that which has been so long successfully adopted by 
Mr. Stroudley onthe Brighton Railway. The frame 
plates are of steel, lin, thick, and the buffer plates 
are of iron; the axle-box guides are also of wrought 
iron, and are each fitted on one side with an adjusting 
piece for taking up wear. 

It will be seen from the general view, Fig. 1, and 
the part-sections, Figs. 3 and 4, that the lagging plates 
do not follow the outline of the boiler, there being a 
considerable space between them and the barrel, and 
a portion of this space is utilised to accommodate 
the sand box, the sand being thus kept dry by the heat 
from the boiler. ‘The boiler is fed by two Friedmann 
injectors, the water being carried in wing tanks as 
shown. The engine is fitted with a single cast-iron 
brake block on each wheel, the brakes being arranged 
to be operated either by hand or by the Westing- 
house apparatus. We append a list of the chief di- 
mensions of the engine we illustrate, and also of the 
type of engines for branch line service to which we 
alluded in the early part of this notice. 

Engines for Passenger 
ranch Engines for 
Line Suburban 
Service. Traffic. 
Cylinders and Working Gear: 
Diameter of cylinder 
Stroke .. ses ae 
Diameter of piston rods... 
Length of connecting-rods 
between centres... oof 
Diameter of crosshead pins 
Length R. bearing 
Length of crosshead slide .. 
Width of guide bars... = 
0. 


ao 


oooo 


Distance apart of centres 
cylinders mee 
Throw of eccentrics... es 
Maximum travel of valves 
Lap of valves (outside) 
a »» (inside) 
Length of ports is 
Width of steam ports 
» exhaust ,, 


Soococoocow ocoon 


oooocooor 


Frames : 
Distance apart of frames ... 4 1} 
Thickness of frames sea 7 
Least depth of frames 011 
Length of engine over 
buffers mee ae ef 





Wheels and Axles : 
Diameter of wheels ... io 
Distance apart of tyres (lead- 
ing and pony Be i. 
Distance apart of tyres (driv- 


ft. in. ft. i 
8} 5 


or 
ho 


64 
6} 
9h 
7 


ing) ... # as ose 

Diameter of leading and 
trailing axle bearings... 

Length of leading and trail- 
ing axle bearings ... i 

Diameter of driving axle 
bearings... =a se 

Length of driving axle 
bearings... ie a 

Distance between centres of 
leading and driving axles 7 

Distance between centres of 
driving and trailing axles 6 

Total wheel base i ble | 

Springs : 

Each 2 ft. 94 in. long, and 
consisting of sixteen plates 
3.54 in. by 0.4 in. ; deflec- 
tion per ton 0.28 in. 

Boiler : 

Diameter of barrel inside 
largest plate “Fs oie. tk 

Length of barrel _... ey ht 

Thickness of barrel plate ... 

Height of centre line of 
boiler above rails ... <A 

Length of firebox casing ... 

Width me at 


top ... zc oa aay 
Width of firebox casing at 
bottom vrs dea a 
Length of firebox at top 
oa ER bottom 
Width ‘ 5 
bottom 
front ... 
bad ” 
Thickness of side plates 
& back ,, 


— 


ars 


” 


4 43 


3 111 
4 11} 
5 1 
5k 
4 
9 
3 


0.59 
1 


127 
7 
a 
sq. ft. 
16. 


top 
Height ,, 
cig 
. back ... 


Oo mp OOOO 


ae tube Le 
Number of tubes 192 
Diameter of tubes outside... 
Length a between 
tubeplate ... s a 
Thickness of tubes (mean)... 
Diameter of chimney 


eo o oo 


i 
FoF SF SCOCFf RON UFHO FF UN 


Firegrate area 5s ise 
Heating surface: Firebox... 
Tubes ... 
Total 
Total capacity of boiler 
Water capacity with water 
4in. above firebox crown... 
Steam pressure per sq. in.... 
Tanks and Fuel Boxes: 
Capacity of tanks 
m. coal boxes 24 cwt. 
Weight : tons. cwt. 
Empty = 53 bes 30 «61 
In working order : 
On leading wheels 12 14 
12 17 
17 
8 


ee 
142 Ib. 


880 gals. 836 gals. 
20 cwt. 

tons. cwt. 
31 4 


12 
12 
12 
38 


» driving ,, 
», trailing ,, 12 
Total os ose 38 








GAS PRODUCERS. 

At the eighth ordinary meeting of the Institution of 
Civil Engineers, held on Tuesday, January 12, Sir 
Frederick J, Bramwell, F.R.S., President, in the chair, 
the paper read was ‘‘ On Gas Producers,” by Mr. Frederick 
John Rowan. The following is an abstract : 

The large degree of favour in which the use of gaseous 
fuel was now held amongst those connected with manu- 
facturing operations was undoubtedly due, in great part, 
to the labours of the late Sir William Siemens. Yet, as 
compared with the practice of twenty years ago, it was 
still far short of a universal adoption of the — of gas 
firing ; but it might be predicted that, as the subject became 
more widely oluaeel the examples of any other method 
of treating fuel would become few and exceptional. The 
use of gaseous fuel resulted naturally from a clear perception 
of the principles of combustion. It was readily seen that 
the first stage in the combustion of all ordinary fuels was 
their conversion, in large measure, from the solid or liquid 
into the gaseous form, and that it was only when they 
reached this stage that their value for heating purposes 
could be properly realised. The distilling and vaporisin 
processes involved in that conversion absorbed heat, an 
their character thus pointed to their gg, sey cos from 
subsequent heat-producing operations. When they were 
carried on in the same chamber in which the resultin 
gases were burned, the maximum temperature attaine: 
was, as might be expected, much lower than that attainable 
by other means. There were also sources of loss of heat 
inseparable from the direct use of solid fuel, such as, ira- 
perfect combustion, the impossibility of minimising the 

uantity of air introduced for combustion on account of 
the complexity and constant variation in the operations 
involved, radiation from solid residue, &c., all of which in- 
tensified that result. The actual conditions of combustion 
and the extent of the various losses, in quantity of heat, 
occurring in coal-fired furnaces had nm formulated by 
Rankine, Minary, Schwackhéfer, and others; while 
Robert Galloway had directed attention to the difference 
in temperature, or calorific intensity, obtained when 





carbon was burned in air, and when carbonic oxide was so 
burned. It appeared that a higher calorific intensity 
might be obtained with the gaseous fuel, chiefly on account 
of the smaller quantity of air required for combustion, 
and as a consequence the much lessened dilution of the 
heat by inert nitrogen and carbonic acid. The investiga- 
tions of the late Dr. Grouven, of Leipsic, of Mr. William 
Foster, and of others, by directing attention to the 
nitrogen contained in coal, and to the large proportion 
remaining in coke and recoverable therefrom, had added 
to the advantages of the use of gaseous fuel the important 
consideration of the value of by-products which might be 
associated with its production. If any of: the nitrogen 
existing in coal was to be recovered as ammonia, the 
employment of gas producers of some sort became a 
necessity, 

In the production of gas from coal and coke, the follow- 
ing classes of apparatus had been devised and used : 

1. Retorts, heated externally, for distilling the hydro- 
carbons from coal apart from contact with air; coke, as a 
refuse material, being withdrawn periodically. This was 
the ordinary form of plant in use in gas works. 

2. Generators, or producers, in which coal was con- 
sumed or converted into gas by combustion with access of 
air. The hydro-carbons were distilled in these appliances 
by means of the heat conducted or radiated from the zone 
of combustion, and the coke or fixed carbon was burned 
with air firet to carbonic acid, which was thereafter re- 
duced to carbonis oxide by contact with the incandescent 
carbon. 

3. Producers, in which the same result was arrived at, 
with the modification in the composition of the resulting 
gas due to admixture of steam with the air supply. 

In the two latter classes the producers might have 
either a grate with bars or a closed hearth, and might 
consist of one or of two chambers; in the latter case the 
distilling chamber might be heated partially or entirely 
from flues or passages on the outside ; the resulting gas 
was of the same composition in both cases, and must con- 
tain from 30 to about 60 per cent. by volume of nitrogen 
derived from the air introduced for combustion. 

In one form of the apparatus of class 3 (namely, Young 
and Beilby’s), steam was used in excess, while the com- 
bustion of the coke was maintained at a comparatively low 
heat ; as the primary purpose of this apparatus was not 
the production of good heating gas, but the securing of 
the nitrogen of the fuel as ammonia. 

4. Apparatus in which incandescent coke or anthracite 
was used to decompose steam for the production of 
“* water-gas,” either continuously, by the use of retorts 
heated from the outside, which contained the carbon in 
contact with which steam was decomposed ; or inter- 
mittently, by the use of generating chambers in which the 
carbon was first brought to a state of bright incandescence 
by an air blast, and into which, secondly, steam was 
passed through the carbon, the air blast being shut off ; 
or the heat produced by the combustion of the carbon, or 
of gases from the generating chamber was, in the first in- 
stance, stored up in brickwork, which, being made white 
hot, was then used to decompose steam, 

5. The author had rasa proposed an apparatus com- 
bining the retort system of distilling the i iecauhene 
from coal, with means for consuming the resulting coke 
or fixed carbon in an atmosphere of steam only, exclud- 
ing air and applying a sufficiently high temperature to 
prevent or minimise the formation of carbonic acid, the 
whole working together continuously and automatically. 

The practical value of any example of these various 
classes depended upon the quality of the gas produced 
and the cost of production, a comah practical test of the 
efficiency of a gas producer being afforded by the per- 
centage of carbonic acid and nitrogen contained in the 
gas, and the volume of gas of a given temperature pro- 
duced per ton of coal. An exception was made in such 
special apparatus as that of Young and Beilby, which 
_ -” tested by the yield of ammonia obtained per ton 
of coal. 

A table containing, it’ was believed, all the trustworthy 
analyses of Be on gases available, was given in an 
appendix. These analyses showed that the gas from pro- 
ducers worked by internal combustion did not contain 
‘more than 45 per cent. (but as low sometimes as 26 per 
cent.) of combustible ingredients, having, according to 
the various authorities, a theoretical calorific intensity of 
from 1575 deg. to about 2200 deg. Cent. Water-gas, made 
either by means of retorts or of intermittent apparatus, 
and ordinary illuminating gas made by distilling coal, con- 
tained from 86 to 97 per cent. of combaatible matter with 
corresponding possibilities of producing high temperatures. 
Illuminating gas had, however, a higher calorific value 
than ordinary water-gas, but not higher than the gas 
made in the apparatus of Lowe and Strong. 

The investigation of thermo-chemical data, connected 
with the question of the economical working of producers, 
did not enter into the scope of the paper ; but the ad- 
vantage of using steam along with the air supply in 
internal combustion producers might be referred to. Mr. 
R. Schéffel had calculated, on the supposition that pro- 
ducers were worked at a minimum temperature of 
1200 deg., that 85 parts of carbon were gasified by air 
when 12 parts were gasified by steam, and that 18.5 parts 
of steam were required for 100 parts of carbon. Mr. A. 
Wilson had shown that the mixture to produce 100 parts 
by weight of gas was, roughly, coal, 17.5; air, 79.9; and 
steam, 4.0; or that 100 parts of coal required 22 of steam. 
Allowing for the difference between coal and carbon, 
Schéffel’s calculation was practically in accordance with 
Wilson’s. It was, however, probable that, in the future, 
efforts would be directed towards the perfection of means 
of producing gas free from the dilution of the large quan- 
tity of nitrogen derived from an air supply, as this system 
not only afforded the means of obtaining high tempera- 
tures of combustion, but also tended to simplity furnace 
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arrangements, bec ber necessary to heat the air onl 
prior to combustion in them, and not, as at present, bot 
air and gas. 

The historical portion of the subject embraced the 
various steps in the introduction of gaseous fuel; the 
numerous attempts to manufacture it according to the in- 
formation possessed at the time, and the experience thus 
gained ; and the different designs of producers, with the 
influence of the introduction of suitable furnaces for the 
use of gas upon these designs. The employment of waste 
gases from iron furnaces and from various metallurgical 
operations was clearly the first movement in this direc- 


tion. 

The author then proceeded to describe, in detail, the 
gas producers of Bischof, Ebelmen, Ekman, Beaufumé, 
and Siemens—the latter being an outcome of the regenera- 
tive furnace. Lundin and Bérard added apparatus to 
producers for washing the gas; and descriptions were 

iven of the Benson producer, and those of Minary, 

ittenstrém, and Kidd. The processes of Low and 
Strong for illuminating and for heating gas were then 
referred to, followed by notices of the producers of Tessié 
du Motay, Wilson, Dowson, Grébe and Liirmann, Suther- 
land, a modiffed Siemens producer of the old type, 
Howson, and the apparatus of Young and Beilby, which 
was devised primarily to recover as ammonia the nitrogen 
in shale and coal. The paper concluded with an account 
of what had been done in the way of recovering ammonia 
and tar from producer gases. 








MISCELLANEA. 


Tuer Patent Office Committee held its first business 
meeting on Tuesday. 

On Monday last the first keel plates of a new armour- 
plated turret ship, to be called the Trafalgar, were laid 
down at Portsmouth. 

All large ironclads belonging to Her Majesty’s Navy are 
in future to be furnished with not less than four electric 
search lights and mirrors. 

A boring has been sunk at the Dover Guard Prison for 
a water supply, and has now reached a depth of 1000 ft., 
being 700 ft. below the sea level. 

It 1s announced that the King of Holland will support 
the project for the construction of a sea-port at 
Scheveningen. 

The Westinghouse brake system and the Wood system 
are to be permanently adopted on the railways in Victoria. 
Wood’s brake especially is to be used in mixed traffic. 


A compass station for the accurate determination of 
the deviation of the compass has been established by the 
United States naval authorities at Narragansett Bay, 
Rhode Island. 


The appointments of civil assistants tu the Admiral 
Superintendents at the dockyards have been filled by the 
selection of Mr. Stainer for Portsmouth, Mr. R. Barnaby 
for Chatham, and Mr. Broad for Devonport. 


The following have been invited to give evidence before 
the Patent Office Committee: Sir Bernhard Samuelson, 
M.P., Sir William Thomson, F.R.S., Sir Frederick 
Bramwell, F.R.S., and Mr. John Imray, M.A., president 
of the Institute of Patent Agents. 


The scheme of having one large navy yard, combining 
in itself the advantages and facilities of all the others, 
appears to be growing in favour in America. The chief 
cf the Bureau of Naval Construction advocates such a 
course and recommends League Island as the most advan- 
tageous site. 


The gross receipts of the twenty-two principal railways 
in the Gnited Kingdom, for the week ending January_10, 
amounted, on 15,256} miles, to 1,012,090/., and for the 
corresponding period of 1885, on 15,020} miles, to 
1,040,747/., an increase of 236 miles, or 1.5 per cent., and 
a decrease of 28,657/., or 2.7 per cent. 


Mr. Lionel Pearce’s ingenious friction still, illustrated 
on page 32 of our number of the week before last, will be 
exhibited at work at the conclusion of Professor H. S. 
Hele Shaw’s third lecture on the application of friction, 
which will be delivered at the Society of Arts on the 
evening of Monday, February 1. 


A strong deputation of ironmasters assembled last week 
in Washington to confer with the members of Congress 
concerning the tariff. The deputation opposes the institu- 
tion of any tariff agitation this session, believing that it 
would have a bad effect upon the iron industries, which 
are beginning to revive from the depression. This policy 
will be urged by all the protectionist interests. 


The Landrail, gun and torpedo vessel, was success- 
fully launched from Devonport Dockyard on Tues- 
day afternoon. Her keel was laid down on January 5 
last year. The armament will comprise one 6 in. 89 cwt. 
and three 5 in. 36 cwt. breechloading guns, mounted on 
Vavasseur carriages, and two N: ordentelt, and two Gardner 
guns, 

Lord Crawford, who is one of the Committee to inves- 
tigate the working of the patent laws, paid a visit to the 
Patent Office on Saturday, and spent some time in examin- 
ing the work of the various departments. Attention is 
being given to the rapid increase in the Patent Office vote 
during the last two or three years. The examining depart- 
ment alone costs 20,000/. per annum. 


The Calliope, unarmoured corvette, has tried her com- 
seo of 5in. broadside and 6in. sponson breech- 
oaders. Three rounds were fired from each gun with half 
and full charges. She also made a trial of her torpedo 
gear with complete success. She was run for a preli- 
minary full power trial of her engines under forced 
draught ; 3750 indicated horse-power were developed. 








It is stated that an se gr stem of electric tele- 
graph will be opened by the Canadian Pacific Railway 

er As a commencement the company is already 
erecting between Montreal and Winnipeg exceptionally 
large wires. The facilities of communication between 
Montreal and Ottawa are in process of being more than 
doubled, 

The British Burmah Lead Company (Limited), anew 
undertaking, with a capital of 100,000/., has been orga- 
nised to work a concession which confers the exclusive 
right to all minerals and to cut timber for fuel over 2560 
acres of land, situate at Teetawlay, in the province of 
Tenasserim, British Burmah, within about 80 miles by 
tiver from the port of Moulmein. 


The Times says, with respect to the question of freights, 
a representative meeting of all the British lines in the 
North Atlantic trade was held in Liverpool last month, 
at which a unanimous resolution was passed agreeing to 
advance rates all round, taking as a starting point the 
rates then existing for the various lines. egotiations 
with reference to this matter are still in progress, and it is 
anticipated that a settlement will shortly be arrived at. 


The City Quarterly Magazine states that there is an in- 
crease in capital of nearly 4,000,000/. in railways situated in 
British possessions which is due largely to the rise in Cana- 
dian Pacific stock. The value of American railway stocks 
has risen 11,000,0007. There has been a rise in canal and 
dock properties which is ascribed to a more assured feeling 
regarding the position of the Suez Canal and to hopes of an 
improvement in general trade. 

A scheme for building a railway ten miles long in the 
county of Kerry has been promoted. It is proposed to 
construct it on the Lartigue elevated single line system, 
of which the following description is given: The railroad 
is fixed above the ground, a the centre of gravity of the 
carriages is below the permanent way, which is formed of a 
single rail of steel supported at suitable distances by metal 
uprights of sufficient base to insure stability to the system. 


The Chicago Railway Age, describing the American 
railway wreckage for 1885, says that twenty-two railways, 
with 3156 miles of line, 141,000,000 dols. of debt, and 
137,000,000 dols. of capital stock, were sold under fore- 
closure and reorganised ; forty-four railway companies, 
with 8386 miles of line, 198,000,000 dols. of debt, and 
187,000,009 dols. of capital stock, failed to meet their 
obligations during the year, and possession was taken of 
the lines by the Courts for the benefit of the creditors. 


Between 1870 and 1883 the total increase in our coal 
production was upwards of 53 millions of tons, nearly 
equal to three times the present production of France, 
fully equalling the present annual production of Germany, 
thirteen times the annual production of Russia, and 
about eight times the production of Austria. This in- 
crease has been exceeded by that of the United States, 
when the quantity of coal produced in 1870 was 32} millions 
of tons ; and in 1882, 874 millions of tons, an increase of 
over 170 per cent. 

The Admiralty have arranged with Messrs. Harland 
and Woolf to build two fast-steaming composite gun- 
vessels of a new type for the Royal Navy. The vessels 
will be similar to the Swallow, 8, which was recently 
launched. They will have a. displacement of 672 tons, 
and will be fitted with engines of 1000 horse-power. Their 
armament will consist of six 5in. steel breechloading 
guns and a strong equipment of Gardner and Nordenfelt 
guns and spar torpedoes. The other vessels of the same 
class, the Wasp and Rattler, are to be built by Messrs. 
Sir William Armstrong and Co. 


In consequence of the opening of the Severn Tunnel 
the South Wales Union Railway from Pilning is being 
doubled, and the first tunnel out of Bristol on the main 
line is to be removed. Altogether the outlay on the 
Severn Tunnel and these extra works in consequence of 
its opening will cost the Great Western Railway 2,000,000/. 
The success of the test goods trains which ran through on 
Saturday will lead to the goods traffic being commenced 
immediately. The passenger traffic will await the com- 
pletion of the doubling of the line and the loop line, and 
the erection of the ventilating fan. 


The floor of the new Great Eastern Station at Stratford 
is being laid with immovable solid wood block flooring 
by Messrs. M. C. Duffy and Son, of 68, Storks-road, S.E. 
A basis of concrete, covered with cement, is first laid, 
and into this there are let, at the same time, dovetailed 
timbers for the blocks to be screwed to. Each block has 
three dowel pins which take into the adjacent blocks and 
two key grooves along its sides. When being laid it is 
dipped into a preservative composition, which cements it 
to the floor and to the surrounding blocks, and, filling the 
key grooves, forms an additional bond. 


By order of the Board of Admiralty, the construction 
of works for the defence of the Tay has been n at 
Broughty Castle, four miles from Dundee. All the castle 

ounds are to be inclosed, and a submarine mine is to be 
faid out into the river opposite the castle. A pier will 
also be erected there, from which to 0 boats could be 
launched with ease at all states of the tide. La 

uantities of building materials are arriving at the castle. 
The defence works of the river will also, it is understood, 
include one or two shore batteries commanding the mouth 
of the Tay. 


The owners of about 950 cargo steamers have signified 
their approval of the proposed Association of Steamship 
Owners. Theobjects of this new federation are to be: 
‘‘The simplification in the interests of steamship owners 
of coal, ore, and other charter parties; also of bills of 
lading and of policies of insurance, the remedying of 
abuses incidental to the shipping trade, and the 
of such steps as may be mes upon for improving an un- 





remunerative state of the freight market.” It is not, 
however, intended to take any action until the members 
collectively manage 1200 steamers. It is proposed to form 
local branches in all the shipping ports of the United 
Kingdom. 

The Manchester Corporation have just placed an order 
with Messrs. Merryweather and Sons, of London, for two 
of their double-cylinder steam fire engines, ‘* Greenock ” 
pattern, each to deliver 750 gallons per minute. Previous 
to the order being given, a special test of an engine of this 
class was made at the Pomona Gardens, Manchester. 
Steam pressure was maintained at 120 lb., and the water 
pressure sone 135 lb. The engine threw a strezm 
through a nozzle of 1g in. diameter to a horizontal dis- 
tance of 194 ft., and a height almost equal to this was 
obtained. The boiler is capable of generating steam from 
cold water to 100 lb. pressure in from six to seven minutes 
after lighting the fire. 


The handsome new granite bridge of five arches at 
Putney, which has for some time past been in course of 
erection for the Metropolitan Board of Works, is now 
almost completed, and is expected to be open for traffic 
early in the spring. The whole of the masonry of the 
arches and battlements is in position, and the upper 
surfaces of the arches and the piers, at the point above 
the springing level, have been covered with asphalte. A 
special feature in the construction of the new bridge is 
the laying down of the water company’s aqueduct, which 
is inclosed under the footpaths. The structure has been 
erected by Mr. Waddell, his contract being for 240,000/. 
Under this contract Mr. Waddell has to remove the old 
bridge, the materials of which become his property. 


According to the Board of Trade returns the exports of 
iron and steel for 1885 have amounted to 21,717,136/., as 
compared with 24,496,035/. for 1844 and 28,590,216/. for 
1883. For the year 1885 as compared with 1884, the de- 
crease in exports is 2,778,899/. Pig-iron has been exported 
to the value of 2,090,091/. in 1885, against 2,945,233/. in 
1884 ; bar, angle, and bolt iron, 1,621,702/. for 1885, against 
1,942,2941. for 1884. Steel rails, 2,667,567/. for 1885, against 
2,893,019/. for 1884. Railroad iron of all sorts, 3,896,5637 
for 1885, against 4,142,663/7. for 1884. Hoops, sheets, 
and plates, 3,288,509/. for 1885, against 3,693,001/. for 
1884. Hardwareand cutlery, 2,849,459/. for 1885, against 
3,142,711/. for 1884. Steel unwrought, 1,027,583/. for 
1885, against 1,127,481/. for 1884. 


The Times quotes the following figures from the ship- 
ing returns in illustration of the economy in production 
y building larger vessels. In 1870 we employed -48,755 

hands to work 1,039,000 tons of steam shipping, being an 
average of 47 hands for every 1000 tons of capacity. In 
1880 our steam tonnage had increased to 2,594,000 tons, 
and the number of hands employed to work it had advanced 
to 84,304 ; in this period there was a decrease of 15 hands, 
or about 32 per cent. in the number of hands required per 
1000 tons. Since 1880 there has been a further reduction 
of four hands per 1000 tons of steam shipping employed, 
so that the total reduction has been 19 hands per 1000 tons 
within the last fourteen years. In other words it required 
70 per cent. more labour to work 1000 tons of steam ship- 
ping in 1870 than it did in 1884, 


The Z'%mes states that in the new estimates for the ship- 
building programme for Portsmouth yard, which is of an 
pacoamare, & extensive character and arranged on new lines, 
the Admiralty have granted an additional 30,000. for 
wages account, by which it is expected that no supple- 
mentary grants will be rendered necessary in the course of 
the year. It is not intended to increase the number of 
workmen at present employed. These are in excess 
of the ordinary ae of the yard, some hundreds 
having been temporarily engaged during the preparations 
that were made in view of the Russian difficulty last 
year. The extra hired hands will now, however, be per- 
manently employed. In other respects their Lawthies 
will introduce savings to compensate in whole or in part 
for the extra expense which will be involved by the new 
system, which has received the sanction of the Treasury, 
and which is to be presently introduced. As it is believed 
that the responsibilities attaching to the office of Chief 
Constructor will be reduced by the appointment of pro- 
fessional assistants to the admiral superintendents, the 
present constructors at the larger dockyards will be retired, 
and younger men, not in receipt of the maximum salary 
of their rank, put in their places. As this change, how- 
ever, cannot be regarded as other than a temporary make- 
shift, it is thought probable that the office of Chief 
Constructor at Portsmouth, Chatham, and Devonport will 
be eventually abolished, and that the constructors, instead 
of being promoted to chiefs, will be made assistant super- 
intendents as vacancies occur, 





Steam STEERING GeAR.—Messrs. Yarrow and Co, 
recently had a first trial of one of the twenty-four tor- 
pedo boats they are building for the English Government, 
especially to test the new steam steering gear fitted by 
Messrs. Davis and Co., of Poplar. The results obtained 
were very satisfactory. 





Coat Minine In ILiINo1s.—A report of the State Labour 
Bureau of Illinois states that coal is now produced in 
forty-nine counties of that State. The number of persons 
employed in Illinois coal mining is returned at 25,446, and 
the production effected in 1884 is stated to have been 
9,791,874 tons. This output was valued at 11,456,493 
dols. at the pit’s mouth, giving an average of 1.17 dols, 
per ton. At the close of 1881 the corresponding average 
was 1.71 dols. perton. The cost of production was esti- 
mated in 1882 at 0.80 dols. per ton ; at the close of 1884 it 
had been brought down to 0.72 dols. per ton. It will be 
seen that the profits of Illinois coal mining have been con- 
siderably reduced during the past three years, 
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PASSENGER LOCOMOTIVE; WESTERN RAILWAY OF FRANCE, 
CONSTRUCTED BY MESSRS. CAIL AND CO., ENGINEERS, PARIS, 
(For Description, see Page 83.) 
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THE PATENT OFFIOE. 

Ir the labours of the Committee appointed by 
the President of the Board of Trade to inquire into 
the duties, organisation, and arrangements of the 
Patent Office, are to have any useful result, it will 
be necessary to obtain evidence of a varied and re- 
liable character outside of official circles, And it is 
obvious that none are so well able to afford the re- 
quired information and suggestions as those con- 
stantly occupied in the transaction of patent 
business. In a certain way the work to be done by 





the Committee is quite as important as that which 
had to be performed by the Select Committee of 
1872, which took evidence from a number of patent 
agents, includi Messrs. Carpmael, Johnson, 
Lloyd-Wise, and Newton. Now, since the present 
law may be regarded as, to some extent, the out- 
come of the labours of the Select Committee in 
question, clearly, in view of the general dissatis- 
faction that exists, the least that ought to be done 
is to seek advice from the same or similar sources, 
in such a manner that no risk may be run of attach- 
ing undue weight to any one set of ideas. In other 
words, if the conclusions and recommendations of 
the Committee are to be of any value, it should have 
before it the evidence and suggestions of a number 
of experienced patent agents, who may have inde- 
pendently formed their own opinions, based upon 
their individual experience of the working of the pre- 
sent system. Unquestionably the present failure is 
due largely to the adoption in the Patent Office of 
a policy having for its apparent object to abolish 
patent agency, or, at least, to reduce it within the 
narrowest possible limits. It will be for the Board 
of Trade Committee to consider whether it is ex- 
pedient that this sort of thing should continue. 
The Comptroller-General of Patents, as is well- 
known, has fully acknowledged in an official report, 
the readiness with which patent agents have 
rendered assistance, and the value of the assistance 


-| that he has received from them. Yet in pursuance 


of the policy alluded to above, it would seem that 
the officials at the Patent Office have, to a large 
extent, taken upon themselves the functions of 
patent agents. They have communicated directly 
with applicants for patents, at home and abroad ; 
they have granted] lengthy interviews ; they have 
conducted voluminous correspondence, not only 
with British applicants, but also with persons 
abroad ; they have advised upon, altered, and even 
in some cases, we believe, prepared specifications 
and drawings, and they have issued notices remind- 
ing applicants and agents of the various steps of 
procedure. 

By thus undertaking business beyond the scope 
of their statutory duties, the officials, it has been 
urged, have occupied time and given attention 
which ought to have been restricted to the per- 
formance of those duties. Let it be distinctly under- 
stood that we have no desire to restrict in any way 
the right of inventors to conduct their own appli- 
cations before the office. If an inventor be com- 
petent to do this, there can be no reasonable ground 
for requiring him to pay another to do the work. 
But a clear distinction is to be drawn (between 
allowing applicants to conduct their own business, 
and attempting to do the work for them at the ex- 
pense of the State. The Patent Office officials, by 
the conduct referred to above, have taken upon 
themselves most serious responsibilities, giving by 
implication an apparent guarantee of validity to 
documents which are, virtually, the title deeds of 
patentees, and which require for their due prepa- 
ration a large and varied knowledge of inventions, 
great technical skill, and intimate acquaintance 
with the decisions of the Law Courts in patent 
cases. 

Now the questions arise, first, whether such 
knowledge, skill, and experience are possessed by 


the officials to an adequate extent ; and, secondly, 


whether the results of their labours in the past 
have been such as to warrant an attempt to con- 
tinue the policy above indicated. On this point 
competent persons, who may take the trouble to 
investigate the subject, will have no difficulty in 
forming a judgment. A large number of specifi- 
cations that have successfully passed the official 
examination are, obviously, such as ought never to 
have been accepted. We have before now cited 
examples to show that, notwithstanding the very 
costly character of the examining machinery, some 
very remarkable documents have been deemed to 
comply with the requirements of the law. Indeed, 
although the law expressly provides that a com- 
plete specification must end with a distinct state- 
ment of the invention claimed, the acceptance of a 
complete specification without any claim is not an 
unknown circumstance. And, even where so-called 
claims appear, they are of such a nature, in some 
cases, a8 to be utterly valueless ; and, to say the 
least, large numbers of them demonstrate most 
clearly an absolute failure to realise the legal re- 
quirements ofa claim. To illustrate this point we 
will refer to a few out of many remarkable specifi- 
cations we have lately inspected. 

One patentee, a well-known Queen’s Counsel, 


who used to write a good deal about patent law, 
claims inter alia: 1. ‘*The invention of the fact 
that steam power applied to propel steamships and 
other vessels is applied with better results in speed 
than hitherto by using my narrow metal-bladed 
wheels of only about 6 in. in width substantially 
as hereinbefore described.” 

That one of Her Majesty’s Counsel should put a 
claim into this form affords a striking example of the 
fact that legal education constitutes no guarantee of 
qualification to draw a patent specification. 

Another specification contains four claims as 
follow : 1. ‘* My claim is based upon the double 
needle support of the blind. 2. The clamp which 
I now introduce has not before been patented, and 
that the conjunction of the needles and the clamp, 
not having been previously brought into notice, 
shows that this is my original idea. 3. That any 
arrangement with regard to the reversible action of 
the blind-holder is my own idea. 4. That the orna- 
mentation of the blind-holder (being wood and brass- 
work combined) is the result of my own judgment, 
and as such I claim a right to protection from any 
future infringement of the specification now laid 
before you.” 

In a third case having reference to improvements 
in the manufacture of driving bands and ropes for 
spinning and other machinery, the following is the 
whole of the descriptive part of the specification : 

‘*Made from the Intestines of Animals with, or 

without, Silk, Cotton, Hemp, Flax, Tow, or 
Manilla. Spun, Twisted, Woven or Plaited, to any 
size, round, square or flat, and with single or 
double loops, in any lengths as required from an 
Hairline to any size. Spun from the Intestines of 
Animals from Rops or Bowels. Each strand is 
twisted separately, then twisted in folds, of two, 
three, four or more, according to the required 
thickness, solid or with other fibres. To take the 
— of Leather Belting, Cotton Bands and the 
ike in driving spinning machinery and the like. 
Having now particularly described and ascertained 
the nature of my said Invention, and in what manner 
the same is to be performed, I declare that what I 
claim is 18¢ Stability.” 

It is to be noted that there is no further claim. 

In a fourth case the claim is in these words: 
‘‘The sole right of manufacturing and selling the 
above article inthe United Kingdom of Great Britain, 
Ireland, and the Channel Islands, and of all rights 
granted by the Patent Law, also the power to pro- 
ceed against any person infringing, imitating, or 
selling the same under any other name.” 

In a fifth case the claims are as follow: 1. ‘A 
perfectly inodorous atmosphere in the privy room. 
2. The lessening in a great degree the amount of 
sewage made. 3. The securing without labour an 
invaluable fertiliser to every kind of plant, the 
essence of the productive quality being retained 
and concentrated in a narrow compass, and ina 
solid useable form.” 

The following is an extract from another specifi- 
cation. ‘‘ Having now particularly described and 
ascertained the nature of my said invention, and in 
what manner the same is to be performed, I declare 
that I do not desire to claim an elliptic hair comb 
for use by a certain class, but what I do claim is 
1. The manufacture of elliptic hair combs for 
general use by all classes of persons substantially 
in the manner herein set forth and described.” 

But, perhaps, one of the most remarkable speci- 
fications is that from which we are about to give 
extracts. The so-called claims occupy between 
two and three pages of the Blue-book, and the 
specification is altogether of a curious description : 
‘* Having now finished our description of the 
Sanitary Gas Cooking Stove, we make bold to affirm 
--(and we appeal to all competent judges how far 
we have made out our case, & established our con- 
tention & pretention)—that we have introduced a 
grand series of valid improvements in the appa- 
ratus for gas cooking hitherto in vogue in any part 
of the world. The original, & novel, & ‘ work- 
able,’ & heat-saving, & health-saving devices of 
construction which I have instituted differentiate 
my stove from all rival stoves, as much as the make 
of the Henry-Martini Rifle differentiates it from the 
‘old brown bess.’ Look at my drawings as con- 
trasted with those of the construction of the best 
of the current gas ‘cookers;’ & it will scarcely 
be necessary to ask me to make the ‘points’ I 
have ‘ scored’ stronger, or more numerous than I 
have done. Having now described particularly and 
ascertained the nature of my said Invention, & in 
what manner the said is to be performed, I declare 








ENGINEERING. 





[JAN. 22, 1886. 





88 





that what I claim is I. The system of heating the 
cavities, thatis. . . . In this way, the more precious 
fuel I deal with (mostly, but I do not exclude other 
fuel) has its last possible degrees of caloric extracted 
before evanishing for ever. And the more to ensure 
this effect, I establish a second series of flues—a 
repitition of the first—into which the first set of 
flues empty themselves. And not content with 
this, I employ a third set, of double the capacity of 
either flue No. 1 or flue No. 2, to lead off finally (in 
the most circuitous way, all along the massive outer 
walls of the stove) the products of combustion 
(collected from every heating cavity) to be dis- 
charged up the chimney. There is, therefore, no 
escape of the noxious fumes into the cooking apart- 
ment, to poison withal Her Majesty’s liege subjects ; 
as if security against this should not be made an In- 
ventor’s primary & paramount object! But the 
immense saving of fuel & of heat by this expedient 
is so obvious that insisting upon it would be absurd. 
In all or most other cases, the heat that has done its 
work upon the bottom & sides of a furnace or 
vessel has done its work for ever; departs; is 
wasted ; & of no more service. All this the present 
Inventor claims as an entirely new & original 
thing in Gas-heated, or oil-, or spirit- heated cook- 
ing stoves. These indeed, in a modified & curtailed 
fashion, are found in some kitchen ranges, & 
‘ Cookers’ and ‘ Kitcheners,’ where coal or coke 
is the fuel. And, indeed, such flues are of the 
most ancient origin. We borrow them from the 
far back times of the Roman Republic. But I claim 
to be the first Inventor who has applied them, 
systematically to gas-heated, or oil-, or spirit- heated 
cooking stoves. None of these rival stoves are heated 
from the exterior, as I have heated mine. They all 
burn gas freely in their interior; & try as best 
they can to diminish its evils by an immense waste 
of heat—by leaving open bottoms, or gaping sides 
of ovens, to ‘ventilate’ them—too often at the 
expense of overflowing the kitchen with the fumes ! 
In cases tried for the Infringement of Patent 
Rights, it has been held by the consensus of legal 
opinion, that the first Introducer and Adapter of an 
old principle for entirely new purposes, & in a new 
apparatus as a whole, was, to all intents & pur- 
poses, an Inventor—to be protected, while a Patent 
lasts, in the new thing he has given to the world. 
If. Another new thing the Inventor of this stove 
introduces, is the System of heating in special 
chambers & flues, & circulating by means of the 
same, & by outlets at needed points, the air to be 
used for supporting combustion. Thereby another 
obvious & immense saving of heat is effected. For 
this simple but scientific novelty, the Inventor 
most respectfully throws himself under the wing of 
the Patent Authorities !” 

In view of these specimens it may be well asked 
what can be the object of the costly examining ma- 
chinery at present employed? When it is remem- 
bered that the foregoing are only a few of many 
examples of equally curious documents, it becomes 
evident that the attempt to enable inventors to 
obtain valid patents without professional aid has 
been a failure. But the most serious feature is the 
misleading effect the examination has had upon the 
minds of inventors who have been induced to sup- 
pose that as their documents would undergo official 
examination before acceptance, their sufliciency 
would not afterwards be open to question. 

Is it sound policy to endeavour to stamp out a 
class of men qualified by knowledge, experience, 
and repute to conduct patent business skilfully and 
honourably (advising intending applicants when 
their supposed inventions are not patentable sub- 
ject matter), and to take the responsibility of 
endeavouring to get the work performed by a staff 
which, however costly, is never likely to be so 
trustworthy or so competent? For, be it noted, 
the United Kingdom is not the only place in which 
inventors seek protection, and unless qualified per- 
sons are available to advise them, complications of 
a kind most disastrous to the unwary will ensue. 
It is to be remembered that in connection with 
the subject of examination, various questions arise 
as to which authorities may differ. Thus, it isa 
debateable point how far a claim to a muchine as a 
whole, with a subordinate claim to a new portion 
of the machine applicable to other purposes, should 
be regarded as a single invention, Also whether a 
process and machinery for carrying it into effect 
should be regarded as a single invention, and as- 
suming the affirmative, then, whether the case should 
be dealt with ona different basis where the machinery 
is applicable wholly or in part to some other pur- 





ose. Again, the extent to which an applicant should 
be permitted to incorporate in his complete specifi- 
cation features not clearly foreshadowed in his pro- 
visional specification is a matter as to which there 
is much to be said, particularly in view, on the one 
hand, of the publication of the complete specification 
before the sealing of the patent, and on the other 
hand of the limitation of the grounds upon which 
opposition may be entered. Then it should be de- 
termined whether comparison of applications having 
similar titles should be made on the provisional 
specifications or upon the complete specifications or 
upon both. It is alsoa nice point how far rules can 
be made for the guidance of those who have to pre- 
pare claims, likewise to what extent ofticial super- 
vision of claims would be desirable. Obviously, the 
practice of allowing anything and everything in the 
shape of claims does not work well, on the other 
hand, it will be necessary to guard against the 
opposite extreme. Besides these points there are 
others. One of these has reference to the best 
means of facilitating investigation as to novelty of 
inventions. As respects pending applications, the 
examiners are supposed to report. For the rest, 
efficient abstracts are badly required, in the careful 
preparation of which a part of the Patent Office staff 
could be employed with more profit than as hereto- 
fore resulted from its labours in other directions. It 
will be needful to consider whether any new ap- 
pointments should be made ; also whether it would 
not be for the public benefit to keep the Patent 
Office library open much later than at present, so as 
to enable inventors engaged during ordinary busi- 
ness hours to search for themselves. In view of 
the foregoing and other debateable points, it will 
be evident that the Committee should be careful 
to obtain information not merely from persons 
with high-sounding names and those accustomed to 
giving evidence in Court, but also from others more 
familiar with the various branches of practice under 
the new Act and foreign laws ; and, we would add, 
to make some investigation within the office, on the 
basis of secrecy, so as to insure getting at the truth, 
otherwise the conclusions arrived at will be open to 
challenge, and little, if any, good will be likely to 
result. 








THE POPULATION OF LONDON. 


THE growth of this huge city presents a problem 
full of interest, and not without anxiety to those 
who are responsible for its government. It has 
already attained a population which overshadows 
that of every other city, both ancient and modern, 
and which, indeed, surpasses that of many a king- 
dom whose actions are now watched with concern 
by the leading statesmen of Europe. Scotland, 
Switzerland, and the Australasian colonies each 
contains less souls than London, while Norway, 
Servia, Greece, and Denmark can scarcely boast 
half so many. The famous cities of the world look 
small by comparison. Paris, Berlin, and Brussels 
cannot together equal the sum of its multitude, nor 
New York, Brooklyn, Hoboken, and Jersey City 
the moiety of it. And the greater part of this 
aggregation of human beings has been gathered to- 
gether within very recent times. Since the com- 
mencement of the century the number of inhabi- 
tants has quadrupled, rising from 958,863 in 1804 
to 3,816,483 in 1881, and the question to be 
answered is, how long will the attraction which 
London possesses for the people of the provinces 
and of foreign lands continue, and how long can it 
find accommodation for the yearly influx? When 
the attraction ceases, it is safe to predict we shall 
see the beginning of the end, for as soon as the 
metropolis no longer draws to itself the best men 
from every part of the country, it will lose its 
supremacy, and other places will rival it, each being 
its superior in some department. But there is a 
sense in which London must in time become fixed 
and incapable of further expansion. The area of 
the registration district is not likely to be extended, 
and consequently a time must arrive, if the growth 
be maintained, when it will be completely filled, 
and all additions must be confined to the surround- 
ing district, the Greater London, the size of which 
no one can foretell. The length of time which will 
be occupied in filling the present metropolitan area 
formed one of the principal topics lately dealt with 
by Mr. Price-Williams in a very valuable paper on 
‘‘The Population of London, 1801 to 1881,” 
recently read before the Statistical Society. In 


this he traced the variation of the population 
showing 


in each district, decade 


by decade, 








how many have attained a maximum, and then 
declined to be stationary at a point which 
appears to represent their permanent capability. 
And from his figures Mr. Price- Williams estimates 
the maximum possible population within the metro- 
politan registration area at about 7,000,000, or 
about 94 people per acre, and that it will require 36 
years for the density to be acquired over the entire 
area, assuming that the average rate of increase of 
population, which has obtained during the last 80 
years, namely, 18.86 per cent. per decade, to be 
maintained in the future. He points out, how- 
ever, that the percentage of increase has been falling 
since 1851, and is now only 17.28 per cent., so that 
it is possible, or indeed probable, that the term of 
years mentioned by him may be exceeded. 

The total area of London includes 75,334 acres, 
or omitting those occupied by water 74,427 acres. 
The following Table shows the present and esti- 
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mated future population of each district. The same 
facts are set forth graphically in the diagram on 
the opposite page, in which the shaded portion 
represents the years from 1801 to 1881, while the 
lighter portion is a forecast of the future. That 
portion engraved in dotted lines shows what the 
Increase will be if the average rate for 1801 to 
1881 be maintained; the part in full lines is a 
continuation of the curve at its present rate, and 
reaches the limit of 7,000,000 at the year 1927. 
At the lower part of the figure is shown how the 
rate of increase has fluctuated above and below the 
average. 

Reverting to the Table, it will be interesting to 
notice a few of the districts in detail. The first, 
Kensington, contains a large expanse of park land, 
which cannot be built upon, and it would have been 
an advantage if this could have been eliminated from 
the calculation, so that the population per acre 
would have been more directly comparable with 
other portions of the metropolis entirely occupied 
with dwellings. But there is a difficulty in deter- 
mining what were the limits of the parks at the 
commencement of the century, and consequently an 
attempt to eliminate them might introduce errors. 
In 1801 Kensington had a population of 3 per 
acre, which had risen to 79 per acre in 1881, the 
amount of increase between 1861 and 1871, being, 
with the exception of those of Wandsworth and of 
Camberwell, the largest which has occurred in any 
district within the present century. It now seems 
as if the population had nearly reached its maximum, 
for in some parts there has been a slight falling off, 
and in all the rate of increase is greatly diminished. 
Fulham is a district in which very extensive build- 
ing operations have been going on for years, and 
between the years 1861-81 the population nearly 
trebled itself, having increased from 40,058 to 
114,839, or 186.69 per cent. The greater part of 
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this addition occurred in the sub-districts of St. 
Paul’s, Hammersmith, and Fulham. There is still 
room for an immense population here, and it will 
be a considerable time before the estimated number 
of 80 per acre is attained. Chelsea, as might be 
expected, is not likely to grow. Already it has 
111 souls to the acre, and all the available space is 
occupied. The wide-reaching district of St. George’s, 
Hanover-square, attained its full complement of 
inhabitants long ago. In 1841 it had 8.29 to the 
acre, 9.02 in 1851, 9.05 in 1861, 9.13 in 1871, and 
§.41 in 1881. It includes the fashionable town 
quarters of May Fair and Belgravia, together with 
St. John’s and St. Margaret’s, Westminster, and 
for the greater part was fully built with handsome 
houses many years ago. It is not likely that it will 
increase further. 

Westminster, as might be expected from its an- 
tiquity, has been densely crowded all the century. 
In 1801 it had 213 people to the acre. These in- 
creased to a maximum of 249 in 1841, after which 
they have steadily diminished to 215, at which they 
now stand. The immense clearance of slums which 
has gone on for years will account for a part of the 
alteration, and it may be expected that this cause, 
and the increased value of land, will effect a further 
reduction. It must be remembered that Westmin- 
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ster includes Golden-square, Berwick-street, and 
St. Ann’s, Soho, neighbourhoods destined to receive 
a good deal of attention from the sanitarians before 
the century closes. Berwick-street attained a maxi- 
mum of 450 persons per acre in 1851, the highest of 
any sub-district of the metropolis during the present 
century. During the last thirty years there has 
been a steady decrease in the population, and in the 
number of houses, with an increase in the average 
number of inmates per house of 13.86 to 14.26. 
St. Anne’s, Soho, was always well peopled, its 
average for occupiers being 215 in 1811 to 325 in 
1871, and then falling to 307. Marylebone is ano- 
ther district on the decrease, its maximum of 108 
in 1861 having fallen to 103. Hampstead is an 
example of the influence of the railways on the dis- 
tribution of the population. It commenced the 
century with two persons per acre, and in the course 
of fifty years only rose to 5.3. Since the railways 
on the north side of London have come into opera- 
tion Hampstead has increased very rapidly; the 
figures had grown to 8.5 in 1861, to 14.36 in 1871, 
and to 20.22 in 1881. St. Pancras exhibits another 
phase of railway influence. In the districts of 
Somers Town and Camden Town the _popula- 
tion has decreased by reason of the extensive 
clearances effected by the Midland Railway for 
stations, sidings, and other works. Tottenham 
Court-road reached a maximum of 204 to the acre in 
1871, and is now receding, while a considerable in- 
crease is in progress in the outlying parts. Is- 
lington exhibits a larger increase during the last 
decade—viz., 69,087—than has occurred in any 








registration district in the metropolis during the 
present century, if considered in relation to its 
area. Hackney is still growing rapidly, and may be 
expected to double. As long ago as 1801 the dis- 
trict of St. Giles contained 198 persons to the acre, 
and it gradually increased to 221 in 1841, since 
which time there has been a steady decline to 185, 
at which the figure now stands. This thinning of 
the inhabitants may be expected to continue till the 
number becomes 150 to the acre. . The Strand dis- 
trict includes St. Martin’s-in-the-Fields, St. Mary- 
le-Strand, and St.}Clement’s Danes. It attaineda 
maximum of 136 to the acre in 1821, and has since 
declined with an occasional fluctuation until now 
there are only 83 persons to the acre. Decrease be- 
tween 1871-81 was very marked. Holborn is also on 
the wane, and for the last twenty years the popula- 
tion has been growing less crowded. The opera- 
tion of the railways is to be seen here again. The 
City of London registration district includes 110 
parishes, or 668 acres, and the population in 1881 
was 128,833, or 193 persons per acre. This varied, 
decade by decade, in the following order : 181, 187, 
185, 186, 193, 169, 113, 77, the latter amount re- 
presenting the year 1881. It was not until the 
year 1851 that the present exodus, which has 
been such a marked feature in the later his- 
tory of this city, began in good earnest. The 
districts of Shoreditch, Bethnal Green, White- 
chapel, St. George’s-in-the-East, Stepney, Mile End 
Old Town, and Poplar, may be grouped together as 
still offering room for extension, with the exception 
of Shoreditch, Whitechapel, and St. George’s-in- 
the-East. In Bow and Bromley, sub-districts of 
Poplar, the increase has been exceptional, the 
population nearly trebling itself between 1841 to 
1861, and again nearly doubling itself in the suc- 
ceeding decade, the increase amounting to 29 people 
per acre in 1871, and 30 in 1881. In Bromley, 
which was detached from Bow in 1871, the increase 
has, during the last ten years, amounted to as 
much as 384 persons per acre, without exception 
the largest which has ever occurred in any sub- 
district in London during this century. 

Crossing the river we find a gradual increase 
taking place in Southwark, which, however, is not 
fully peopled. Lambeth presents the same pheno- 
menon, the great quantity of Brixton and Norwood 
being partly compensated by a decline in the more 
northern portions. Wandsworth is the largest of 
the metropolitan registration districts, and includes 
Clapham, Battersea, Wandsworth, Putney, and 
Streatham. The population in 1801 only amounted 
to 14 per acre, and the growth has been most re- 
markable, at least since 1851, when the number per 
acre was 4.4. In 1861 it was 6.1, in 1871 it was 11, 
and in 1881 was 18.4 Much of this is attributable 
to Battersea, which increased from 5 in 1851 to 9 
in 1861, to 24 in 1871 and to 49 in 1881, when the 
population stood at 53,246. ‘The neighbouring dis- 
trict of Camberwell had, next to Wandsworth, the 
largest increase, although not the largest per acre, 
which has occurred during the present century. 
Greenwich shows a rapid rise after the completion 
of the railway, and in some parts has already 
attained its maximum and began to decrease. 
Lewisham is still country in some parts, and pre- 
sents ample room for development, while Woolwich, 
which comes last on the list, is so largely occupied 
by Government buildings, that it can never accom- 
modate so many persons to the acre as other dis- 
tricts. 

It will thus be seen that Mr. Price-Williams 
bases his calculations on the capacity of the metro- 
polis by observing that in all parts some area gets 
filled and then, in a little time, the population de- 
creases to a point which may be considered as a 
constant at which it will be maintained. In the 
districts which are completely built over, the ten- 
dency is for the population to be displaced by shops, 
offices, and the like, and thus it may safely be 
affirmed that in such parts the maximum will never 
be reached again. In the outlying districts there is 
generally some part which may be taken as fairly 
characteristic of the whole, and may be used as a 
basis for calculation. The commencement of the 
marked increase coincided with the institution of 
the railways, which rendered it possible to persons 
to live at a distance and get backwards and forwards 
with facility. It is an interesting problem to con- 
sider how much further the system of suburban resi- 
dence will be extended ; already there are signs 
that a part of the population is finding that it is 
not worth while to take a long journey to reside in 
a street which only differs from the street in which 





their business is conducted by being worse paved 
and lighted. The inhabitants which constitute 
‘society? always congregated in town, and now 
the rapid erection of mansions let out in flats testi- 
fies that their superior convenience and better sani- 
tary arrangements serve as an equivalent to the 
fresher air of the country. If the co-operative 
system of housekeeping were to become general it 
would greatly modify the estimate as to the possible 
maximum population. The average density of 
Paris is more than double that of London, and yet 
the streets are brighter and cleaner. The question 
probably turns more upon the prevention of smoke 
than upon anything else. If the fog and gloom 
could be removed, and free access provided for the 
sunlight, there is no pleasanter or healthier place to 
live than the west end of London, and many who 
now endure, morning and evening, forty minutes 
journey through choking tunnels, and walk long 
distances to railway termini, would stay in town, if 
they could be relieved from the depression, which 
is the accompaniment of a murky atmosphere. 








THE MERSEY RAILWAY. 


Two great engineering works have received their 
official completion this month. In our last issue 
we noticed the fact that traffic had commenced to 
run through the Severn Tunnel, and on Wednesday 
of the present week the Mersey Railway was 
opened with all the pomp and ceremony that the 
presence of the Prince of Wales, and the combined 
enthusiasm of the second city in England, could 
give to the occasion. The Royal train ran from 
the Cheshire side to the Liverpool terminus, and 
then there followed a series of festivities lasting 
the remainder of the day. The local interest is 
probably not altogether of a scientific nature, and 
has more regard to the advantages which will flow 
from the work than from an admiration of its 
merits. Liverpool and Birkenhead are now within 
four minutes of each ether, and the residential dis- 
tricts of the Cheshire shore, which were formerly 
shut off by a ferry passage of no slight danger in 
foggy weather, can be reached with more facility 
than the suburbs of Liverpool itself. The Welsh 
coast and collieries are brought twenty miles nearer, 
while the agricultural districts, from which the bulk 
of the dairy produce is obtained, receive a like 
benefit. 

From time to time we have published accounts of 
the progress of the works, and in an early issue 
we hope to give full details. For the present we 
shall content ourselves with a very brief description. 
The length of the tunnel is 1300 yards from quay 
to quay, while the main line is 44 miles in length. 
The width is 26 ft., and the height above the rails 
19 ft., or above the invert 23ft. The cutting is 
lined with six or eight rings of bricks set in Port- 
land cement, the two inner courses being blue 
Staffordshire or Buckley bricks. This was neces- 
sary, because the rock, the new red sandstone, is 
porous and allows the water to percolate through 
it. There is now practically no leakage, but if the 
quantity were great it would still be removed by 
the drainage heading, which is below the main 
tunnel, and slopes from the centre to each shore 
The tunnel, on the contrary, has a steep gradient 
each way to the centre. 

The connections to the various Cheshire lines 
are completed, or nearly so, but at the Lancashire 
end the junction with the railways of the Cheshire 
Lines Committee, remains to be made. A very 
noticeable feature is the means provided for con- 
veying passengers from the surface to the level of 
the rails and vice verséd. At the deep underground 
station at James-street and Hamilton-street, large 
hydraulic lifts have been erected by Messrs. Easton 
and Anderson, of such a capacity that a whole train- 
load of people may be raised inone minute. There 
are three lifts at each station, each capable of carry- 
ing 100 passengers at a time, at a speed which will 
complete the vertical journey in about 60 seconds. 
The James-street lift rises 764 ft. and the Hamilton- 
street lift 874 ft., the ram being 18 in. in diameter, 
and the cage 20 ft. long by 17 ft. wide, by 8 ft. to 
10 ft. high. The power is obtained from three 
marine boilers and three pairs of pumping engines, 
each capable of raising 30,000 gallons an hour from 
the waste tank to the top of a tower 120 ft. above 
the pavement. At present the pumps are working 
direct into the hydraulic cylinders, as the towers are 
not completed. These lifts have been very severely 
tested by General Hutchinson. 
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THE PATENT SYSTEM OF THE 
ONITED STATES. 


By Grarcre O. G. Coats, Boston, U.S.A. 
(Continued from page 2.) 

TuHEsE preliminary questions being satisfactorily 
settled, the case is examined on its merits and 
allowed, if, upon examination of all the prior patents 
and publications, it is found that the inventor 
really is the first to make the invention claimed. If, 
on the other hand, it is found that there is shown 
or described in some existing patent or publication, 
some apparatus which may be said to be described by 
either or all of the inventor’s claims, such claims are 
rejected and the inventor (or his solicitor for him) is 
notified of the reasons for such rejection and he must 
then decide whether this action on the part of the 
examiner is just or not. If he is satisfied that the 
examiner is right he must eliminate the claim or sub- 
stitute another claim for the one which has been 
rejected, and which shall be without the fault 
alleged, before his application will be allowed. 

If, on the other hand, he is satisfied that the ex- 
aminer is in error, he may present his reasons and ask 
for a review of the examiner’s decision. If the 
examiner should persist in withholding the allow- 
ance of the claim, after a second rejection, upon the 
same ground the inventor can appeal to the Board 
of Examiners-in-Chief, a permanent board having 
charge of certain classes of appeals. 

This board will give both parties a hearing upon 
the question, and if its decision is adverse to the 
examiner such decision is final, but if its decision is 
adverse to the inventor there is still an appeal pos- 
sible to the Commissioner of Patents, and from him 
to the Supreme Court of the District of Columbia, 
a local court sitting in Washington, and for some 
reason given the power of hearing such appeals in 
in addition to other dissimilar duties. In case the de- 
cision of this court is also against him, the inventor 
can only procure the grant of his patent, including 
the claim in dispute, by the decision in his favour of 
a circuit court of the United States, which will 
examine the merits of the controversy upon the 
filing of a bill in equity to which the Commissioner 
of Patents is made a party. If the decision of this 
court is against the inventor the case can probably 
be appealed to the Supreme Court of the United 
States, although the wording of the statute is not 
clear upon this point and the Supreme Court has 
not as yet had an opportunity of interpreting it. 

For each appeal a small fee is required, and if the 
matter reaches the courts, the inventor must pay 
all the court charges whether he is successful or not. 
This is of course right as a preventive of a great deal 
of what might be useless and troublesome litigation. 

When a decision is reached which the inventor 
is satisfied to accept, if it be in favour of his claim 
the application is allowed, but if it be against him 
he must amend the specification or claim in such a 
manner as to obviate the former criticism. And 
here again the examiner has the opportunity to 
reject or allow the amended claim, and all the steps 
above enumerated are possible, there being no 
limit to the number of actions on the part either of 
the examiner or the inventor, except that two re- 
jections by an examiner of the same claim upon the 
same ground are final unless the inventor appeals. 
If he does not appeal he must eliminate his 
claim or amend it to conform to the ideas of the 
examiner. An amendment may be made at any 
time within two years from the date of the letter of 
rejection. 

When an application is finally allowed, the in- 
ventor is given six months within which to pay his 
final fee of 20 dols. If it be not paid within that 
time he forfeits his application. If it be paid, he 
receives his patent about three weeks from the 
receipt of the fee, the patent consisting of the formal 
grant to which is attached a printed copy of the 
specification and drawing as part of the document, 
all under the seal of the Patent Office. 

During all this time, and until the patent issues, 
the application and all papers filed with the Patent 
Office in connection with the case are private. 
They can be seen by no one except the inventor and 
his solicitor, except in one instance. It some- 
times happens that two men apply for a patent 
for the same invention at about the same time and 
it becomes necessary for the Patent Office to decide 
which is the first inventor. After all the prelimi- 


nary questions relating to novelty are settled in the 
manner above described, so that both applications 
are in condition to be allowed, an interference is 
declared between the: parties, and each can see so 





much of the application of the other as the ex- 
aminer declares to bein interference, that is to say, 
to correspond. 

An interference is a quasi-judicial proceeding, con- 
ducted by a Patent Office examiner appointed for the 
purpose, in which the issue to be tried is which of the 
two inventors was the first to make the invention in 
question. Each party is required to file before a 
certain day, a sealed affidavit giving the substance 
of his case ; the history, in other words, of his in- 
vention, when he first] conceived the idea, when he 
made his first drawing or model, and to whom he 
first described it, and when he made his first work- 
ing machine, &c. This affidavit on each side fur- 
nishes the basis of the testimony to be taken, that 
is to say, neither party can antedate in his testimony 
any date which he has given in his affidavit. Such 
a rule prevents either party from establishing his 
dates by false testimony after learning at what 
time his opponent made the invention in contro- 
versy. 

Each party in turn then takes the testimony avail- 
able for the support of his case in such part of the 
country as is convenient for him, the witnesses 
being produced before a notary public or other 
magistrate having the power to administer oaths, 
and their evidence being taken in writing in the 
presence of the opponent or his counsel who has 
the opportunity to cross-examine each witness. 

Each party is allowed a limited time in which to 
make his testimony, and when it is all taken, the 
argument of each side is heard upon the evidence, 
and a decision is given by the examiner in accord- 
ance with the facts as they are laid before him. 
This decision may be appealed from, to the Board of 
Examiners-in-Chief, and from this Board to the 
Commissioners. The application of the successful 
party is allowed, and his patent issues upon pay- 
ment of the 20 dols. fee as before described. The 
unsuccessful party must amend his application in 
the same manner as if the successful party’s appli- 
cation were a prior patent or publication, and until 
this is done the application of the unsuccessful party 
is treated like any other rejected application. 

Such are briefly the steps for procuring a patent 
in which it falls to the lot of a solicitor in ordinary 
practice to assist. It may be said at first that all 
these actions by the examiner are very frivolous, 
and tend to the raising of trivial objections to the 
work of an inventor who knows better than the 
examiner what the invention really is. It must be 
remembered, however, that the public has rights as 
well as the inventor, and that the patent is the only 
evidence of the boundary between the possessions 
of the two. It is, therefore, of as much interest to 
the patentee as to the public to have the limits 
strictly defined in order that litigation may be pre- 
vented as far as possible. 

In this connection it may be well to quote from 
two opinions on the Supreme Court of the United 
States in which this matter is referred to. The 
first is Merrill v. Yeomans, 94 United States and 
568, decided in 1876, in which the Court says: 
‘The growth of the patent system in the last 
quarter of a century in this country has reached a 
stage in its progress where the variety and magni- 
tude of the interests involved require accuracy, 
precision, and care in the preparation of all the 

pers on which the patent is founded. It is no 
onger a scarcely recognised system struggling for a 
foothold, but it is an organised system with well 
settled rules, supporting itself at once by its utility 
and by the wealth which it creates and commands. 
The developed and improved condition of the 
patent law, and of the principles which govern the 
exclusive rights conferred by it, leave no excuse for 
ambiguous baswee or vague descriptions. The 
public should not be deprived of rights supposed to 
belong to it without being clearly told what it is 
that limits these rights. The genius of the in- 
ventor, constantly making improvements in existing 
patents—-a process which gives to the patent system 
its greatest value—should not be restrained by 
vague and indefinite descriptions of claims in exist- 
ing patents from the salutary and necessary right 
of improving on that which has already been in- 
vented. It seems to us that nothing can be more 
just and fair, both to the patentee and to the public, 
than that the former should understand and 
correctly describe just what he has invented, and 
for what he claims a patent.” 

The other is the case of Mahn v. Harwood, 112 
United States, 354, decided in 1884, in which the 
court says: ‘‘ The taking out of the patent which 
has (as the law requires it to have) a specific claim, 








is notice to all the world, of the most public and 
solemn kind, that all those parts of the art, machine, 
or manufacture set out and described in the specifi- 
cation, and not embraced in such specific claim, are 
not claimed by the patentee, at least not claimed in 
and by that patent. If he has a distinct patent for 
other parts, or has made application therefor, or 
has reserved the right to make such application, 
that is another matter not affecting the patent in 
question. But so faras that patent is concerned the 
claim actually made, operates in law asa disclaimer 
of what is not claimed; and of all this the law 
charges the patentee with the fullest notice. 

‘*Then what is the situation? The public is 
notified and informed by the most solemn act on 
the part of the patentee that his claim to invention 
is for such and such an element or combination, 
and for nothing more. Of course what it not 
claimed is public property. The presumption is, 
and such is generally the fact, that what is not 
claimed was not invented by the patentee, but was 
known and used before he made his invention. 
But whether so or not, his own act has made it 
public property, if it wasnotso before. The patent 
itself, as soon as it is issued, is the evidence of this. 
The public has the undoubted right to use, and it 
is to be presumed does use, what is not specifically 
claimed in the patent.” 

It will be seen from these extracts that in the 
opinion of the highest court in the land, a patent 
is in the nature of asolemn obligation to be granted 
only for carefully considered reasons. Every pos- 
sible precaution should be taken, therefore, to pro- 
tect the rights of the public while establishing 
evidence of property in theinventor. Every admis- 
sion made by the inventor in the course of his deal- 
ings with the Patent Office should be used against 
him. ‘No onecan doubt that ifa patentee obtains 
a patent upon his solemn admission of certain facts 
he shall never thereafter be permitted to contro- 
vert them.”’” Under the latest decision a defendant 
is allowed upon this ground to introduce as evidence 
tending to control the interpretation of a patent 
under which he is sued, copies under the seal of the 
Patent Office of all the correspondence had between 
the examiner and the inventor or his solicitor re- 
lating to the granting of the patent. The construc- 
tion of a claim which is apparently very broad may 
thus be controlled by some admission made in the 
course of his dealings with the Patent Office, by the 
solicitor without the specific consent of the inventor, 
and the owner of the patent must suffer in conse- 
quence, 

Until such evidence was considered admissible, 
the patent was construed only in the light of prior 
patents and printed publications and the evidence 
of such individuals as had knowledge of machines 
kindred to the patented machine and existing prior 
to it. The dealings with the Patent Office were 
therefore of comparatively little importance, so long 
as the patent contained a claim which when read in 
connection with the specification was satisfactory. 
Now, however, the custom of introducing this cor- 
respondence in evidence has materially increased 
the responsibility of the solicitor, and has made it 
all the more important that a man’s ability and 
honesty should be very carefully inquired into 
before he is entrusted with the duty of procuring 
letters patent from the United States. 

(To be continued.) 





NOTES. 
Execrric Sounpine PLatEs. 

M. Semmona, a German investigator, has suc- 
ceeded in producing musical tones from metal 
plates by electrifying it intermittently from an 
induction machine. The plate is supported on an 
ebonite funnel and is a millimetre in thickness. 
The terminals of the induction machine are con- 
nected to opposite sides of the plates by wires, and 
the path of the current is interrupted so that sparks 
strike across. The plate then begins to sound, 
and it continues to sound even if a Geissler tube or 
a lead wire is interposed in the break. 


Tue Execrric Licut iv CHURCH. 

The central electric sage station of Sir Coutts 
Lindsay, from which the Grosvenor Gallery and 
several other adjacent premises are illuminated, has 
extended its system to the well-known church of St. 
George’s, Hanover-square, which is now lighted 
by Swan incandescent lamps arranged in three 
large electroliers, each containing some thirty 
lamps, and a number of separate branches through- 
out the church. The central station in question 18 
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situated at the back of the Grosvenor Library where 
machinery of 600 horse-power with accumulators is 
installed. The furthest reach of the system at pre- 
sent is the Café Royal, near the foot of Regent- 
street. Itis to be hoped that so praiseworthy an 
enterprise will be appreciated still more in the dis- 
trict. 


A Recuperative Gas Lamp. 

In 1879 Mr. C. H. Thwaite invented a gas lamp, 
in which the products of combustion were employed 
to heat the gas and air which goes to the flame. He 
has recently modified this invention by making the 
flues carrying the products of combustion horizontal 
instead of vertical, through a recuperator, with a gain 
of heat to the gas and air going to the flame. The 
new lamp is of an ornamental character ; and the 
chimney being connected to the main chimney of 
the room sends the products of combustion into the 
outer air, thus adding to the healthiness of the ap- 
paratus. The recuperator consists of passages 
surrounded by fireclay, porcelain, or in the smaller 
lamps, white iron, which keeps up the heat of the 
products of combustion flowing through them. These 
are delivered into the chimney of the lamp, down 
which the air going to feed the flame passes vertically 
in a pipe and is thereby heated up. According to 
the inventor more than double the illuminating 
effect is obtained from this lamp than from the 
ordinary naked gas jet with the same consumption 
of gas. The light is shed from below and nothing 
obscures its free radiation into the room. 


THE CHANNEL SERVICE. 

The mail service between Dover and Ostend is to 
be strengthened in a way that has been needed for 
some time in order to enable it to compete with the 
powerful rivalry that has been established since its 
inauguration. The Belgian Government have 
recently lodged an order at Seraing for two new 
steamers which, when completed, will run as 
additional day boats between the two ports named. 
They will be much finer vessels than the present 
boats, which were also supplied by the Société 
Cockerill, and are described as resembling the 
London and Chatham Company’s new vessels. 
They will be constructed of steel, and have a length 
of 255 ft., a width of 29 ft., across sponsons 54 ft. 
6 in., and depth of hold 18ft.6in. The draught 
of water will be 8ft. and the registered tonnage 
1062 tons. The engines will be compound, and 
designed to indicate 3000 horse-power, with which 
the estimated speed is to be between eighteen and 
twenty miles an hour. On the after deck there will 
be a first-class saloon 60 ft. in length, divided into 
separate compartments for ladies and gentlemen. 
The illumination will be by electricity throughout. 


Inp1an METEORITES. 

Professor Dewar’s recent lectures entitled the 
‘Story of a Meteorite” give additional interest to 
the following facts about some of these bodies 
which fell in India on February 19, 1884, and 
April 6 of last year, and have been examined by M. 
Daubrie, the well-known French authority on this 
interesting subject. On the former date, at 2 P.M., 
a stone fell at the village of Pirthalla, in the Pun- 
jaub, and weighed about 9 kilogrammes. It pene- 
trated about 7 centimetres into the hard soil, and 
was of a cuboid shape, of grey granite stone inclos- 
ing grains of iron, a common kind. The density of 
the material is 3.40, and the outside of the stone 
was coated with a blackened skin, which may be 
accounted for by the fiery red colour it appeared to 
have when it fell. In the evening of April 6, at 
Chandpur, in the north-west provinces, another 
meteorite of the same type fell, having a density of 
3.25, Its fall is reported to have been accompanied 
by a flash of light and a clap of thunder, or at all 
events a noise resembling thunder, then a shock 
upon the earth. Its fall frightened the inhabitants 
of the village, who fled indoors, but ventured out 
next morning to the spot where the stone lay and 
found it still warm. 


Lonpon UNIVERSITY. 

A menting of Convocation of the London Uni- 
versity was held in the theatre of that institution 
on Tuesday, January 17th. Of the various subjects 
submitted to the consideration of the members pre- 
sent, there were two which gave rise to lengthy 
debates and some warm discussion. The first of 


these referred to the regulations which govern the 
much-criticised matriculation examination, and re- 
sulted in the extension of the mathematical course, 
the retention of elementary mechanics as an obli- 
gatory subject, and the substitution of one branch 





of experimental science for what used to be called 
natural philosophy. A further change in the 
scheme of the examination, was proposed by 
O’Reilly, who unsuccessfully sought to introduce the 
subject of drawing, giving it equal importance with 
one of the two optional modern languages. The 
second subject which elicited a vigorous expression 
of opinion was the value of a thesis as a substitute 
for the examination now required for the doctor’s 
degree. It was contended that the experience of 
other universities in this matter was not favourable, 
that candidates often got undue extraneous help, 
that they chose their vantage ground, and narrowed 
down their subjects. When the motion was for- 
mally put, it was plain that the old-fashioned cus- 
tom of thesis writing meets with but little favour 
from the graduates of our metropolitan University. 


Macuine Gun AMMUNITION. 

Some interesting experiments have lately been 
made at Woolwich to show the extent of the danger 
that would be likely to arise in the event of a quan- 
tity of machine gun cartridges being in a burning 
building. A bullet-proof receptacle was first con- 
structed, and in this were placed fifty-six tin-lined 
small-arm amunition boxes, each of which in turn 
contained ninety-six l-in. solid drawn Nordenfelt 
cartridges, making a total of 5376 rounds. A fire 
was then lighted beneath the whole, and was allowed 
to burn fiercely for half an hour, at the end of 
which time it had burnt out. The ammunition boxes 
continued to smoulder for another eighteen minutes, 
when the first cartridge exploded, but without dis- 
turbing any others. Soon after this there was a 
second explosion, and then for a period of twenty 
minutes the cartridges went off with considerable 
rapidity. The briskness of the fire then slacked, 
and at the end of two hours from starting the ex- 
periment the last explosion had taken place. 
Throughout the test there was nothing approaching 
a combined explosion, the cartridges apparently 
going off quite independently of each other, and 
even during the briskest period. On entering the 
chamber it was found that seventy cartridges had 
stood the test without being exploded. The ex- 
periments are looked on as satisfactory, and machine 
gun ammunition is henceforth to come under the 
category of ‘‘ safety cartridges.” 


ProposeD Postat TELEGRAPH IN THE 
UnitTep Stars. 

In the United States all telegraph lines are owned 
by corporations organised for the purpose. In the 
matter of consolidation or amalgamation of rival 
lines the purchase of the plant has served as an 
excuse for the creation of an amount of stock shares, 
in excess of the amount paid, so that the capitalisa- 
tion of the companies, especially that of the Wes- 
tern Union Company, represents asum farin excess 
of the cost of the system. The service is admitted 
to be prompt and efficient, but there is much oppo- 
sition on the part of the general public to the pay- 
ment on messages of rates fixed at an amount sufli- 
cient to pay dividends on such a proportion of 
‘‘watered” stock ; and from time to time proposi- 
tions have been made with a view to the purchase 
and management of the telegraph by the Federal 
Government, but the practical difficulties in the 
way of the consummation of such plans are beset 
with difficulty. At the next session of Congress 
Senator Edmunds proposes to introduce a measure 
contemplating the establishment of a postal tele- 
graph system, constructing main lines to important 
centres, under charge of a board consisting of three 
members of the Cabinet, the Secretaries of State 
and War, and the Postmaster-General. The measure 
does not permit the acquirement of any private or 
corporate lines nor any plans to interfere with the 
present laws permitting individuals or corporations 
os engaging in building and operating telegraph 

ines. 
EvEtyn’s BussLF CLINOMETER. 

The Duke of Edinburgh is taking with him to the 
flagship of the Mediterraneam Squadron a new 
clinometer invented by Colonel G. P. Evelyn, and 
manufactured by Messrs. Elliott Brothers, of 
Charing Cross. It differs from the pendulums 
hitherto used to indicate the angle of roll and pitch 
of vessels, in that there is practically no mass to be 
acted upon by the irregular motions to which ships 
are subjected in a heavy seaway, and which often 
vitiate the indications of the instruments. The 
Evelyn clinometer is practically a spirit level with 
the tube bent to an arc of a circle. It is mounted 
upon a scale divided into degrees, the zero point 





being at the centre of the arc. The instrument is 








fixed in such a way that when the ship is on an 
even keel the bubble, which always seeks the 


Dr. | highcst point of the tube, stands in the centre of 


the scale. When she heels the bubble alters its 
position relatively to the tube, and the angle 
through which it moves is read off the scale. About 
five seconds are required for the bubble to traverse 
120 deg., which is of course enormously faster than 
the rate of roll of a ship. The tube is filled with 
spirit and water ; it is sealed off at one end, and 
closed at the other by a cork which can be set up 
by a screw, so that the size of the bubble may be 
varied a little by altering the pressure to which it is 
subjected. The same idea is also applied to the 
construction of instruments for surveying and 
levelling. For marine purposes it should be very 
useful, and displace the existing apparatus. 


Tue Woop Trabz or 1885, 

From Messrs. Foy, Morgan, and Co.’s annual 
report we learn that the state of business in the 
wood trade during the past year has been one un- 
broken record of dulness, except for three weeks’ 
excitement when there was the apprehension of a 
war with Russia. Stocks remain much as they 
were at the beginning of the year, in spite of a 
smaller demand, while the falling off in receipts 
from Sweden has been compensated by the greater 
amount from Russia. Freights have been as low 
as in 1884, which has been a help to the trade, but 
the f.o.b. prices have been hardly brought out by 
spot values except in the case of best goods. A 
large quantity of material has been disposed of by 
auction, and merchants have thus avoided the 
necessity of importing at their own risk. The de- 
liveries from the Commercial Docks have been less 
than for any year since 1874, as is shown by the 
following Table : 


1885. 1884. 1883. 


Deals, &... _ .. 163,948 190,637 196,237 Petersburg standards, 


Prepared boards.. 33,424 34,871 33,522 je - 
Floated timber .. 69,049 68,244 71,247 Loads, 

1882. 1881. 1880. 
Deals, &. .. .. 199,247 214,669 190,843 Petersburg standards. 


Prepared boards.. 36,457 33,858 30,720 a oa 
Floated timber .. 69,953 79,128 81,271 Loads. 


At the present time 1l-in. yellow pine is very 
scarce ; white is firm, and good parcels are likel 
to fetch higher prices before the spring. The stodk 
of oak is small, and the demand is quiet; in ash 
and elm there is a large stock ; the same is true of 
square and waney yellow pine timber, in which 
sales are difficult. 


RusstaN Rarnway Construction For 1886. 

The period of stagnation in railway construction 
in Russia, which prevailed from the close of the 
Turkish war until last year, is being followed by 
considerable enterprise and activity. Two of the 
lines sanctioned and already commenced are of 
special importance. The first is the railway from 
Askabad to the Oxus, vid Merv, about 400 miles 
long, which will penetrate to the heart of Central 
Asia, and enable one to go by steam across Europe 
to the very Afghan frontier. The second is a 
line from Samara to Ufa, 303 miles, and an exten- 
sion beyond, across the Ural Mountains 200 miles, 
to one of the stations on the Ekaterinburg Railway. 
This line, although likely to occasion less political 
interest than the other, is yet of particular import- 
ance, because it will be the trunk line to Siberia. 
The locomotive has already, it is true, entered that 
Asiatic dependency of Russia; but the line starts 
from Perm, and between Perm and Nijni-Novgorod 
there is a gap of many hundred miles, at present 
not likely to be closed, the inconvenience of which 
is minimised in summer by steamers running by a 
roundabout route between the two places. By the 
new line, however, the traveller arriving at Samara 
on the Volga from Western Europe, without having 
once quitted the railway, will be carried on straight 
to Ufa, at the foot of the Urals, and thence over 
those mountains, or rather hills, into Siberia be- 
tween Ekaterinburg and Tiumin. The railway will 
traverse a wonderfully rich agricultural and pastoral 
country, and connect the iron district of the Urals 
with the waterway of the River Volga. A grant of 
1,000,000/. sterling has already been assigned for 
the line. A third railway, to which we have already 
called attention in these columns, runs from 
Novorossisk to Petrovsk, connecting the Black Sea 
and Caspian north of the Caucasus. This was com- 
menced last year, and will be completed this. The 
rest of the railway undertakings sanctioned are 
chiefly branches. The Gomel-Briansk will be 173 
miles long, the grant sanctionod 810,000/.; the 
Romno-Krementchong, 130 miles, grant 400,000/. ; 
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the Brest-Kholmsk, 70 miles, grant 410,0001.; the 
Baranovitchi-Bailostock, 130 miles, grant 273,0001. ; 
and the Siedlitz-Malkensk, 42 miles, grant 283, 0001. 
The whole of these lines are to be supplied exclu- 
sively with steel rails, and iron bridges, &c., of 
Russian manufacture ; a clause to that effect being 
inserted in all the contracts by the Minister of 
Railways. 








COMPOUND LOCOMOTIVES. 
To THE EpiTor OF ENGINEERING. 
Sir,—After monopolising so much of your valuable 
space last week I would hesitate to trouble you again so 
soon, but the fact that I have done an injustice to one of 
your correspondents is my excuse. 
In considering the propositions of Mr. Henry Monk as 
to compounding a locomotive, and more especially the 
rates of expansion he deems suitable, [ inadvertently as- 
sumed the pressures of steam he quoted as absolute ones, 
and so credited him with a desire to expand his steam 
35 times. This was very stupid of me, and I express my 
regret and tender my apologies to Mr. Monk. It appears 
then that he considers about 10 expansions as a reasonable 
thing, and on that basis his patent locomotive is designed. 
Imagine the feelings of Mr. D. K. Clark on reading such 
an avowal; after all that eminent engineer has said and 
written during many years on the advisability of a 
moderate rate of expansion in locomotive cylinders, in 
view of the repeated failure of all attempts to increase the 
economy of locomotives by the use of relatively large cy- 
linders, and with the present performances of Mr. Webb's 
larger compounds staring him in the face. Mr. Monk pro- 
poses to go further than any of these in the use of a high 
rate of expansion. He also criticises my suggestion of a 
ratio of 5 to 8 asa suitable one for the two cylinders of a 
compound locomotive on the most ordinary lines. In the 
letter in which I made that suggestion I was discussing 
the compounding of an engine of the ‘‘ Precedent” type, 
having in view her present cylinder capacity, the space 
between the frames, the distance apart of centres of 
cranks, and the arrangement of wheel base; and the 
whole argument was founded on the experiences and 
opinions of M. Mallet as set forth in his paper read to the 
Institution of Mechanical Engineers in 1879, supplemented 
by the experience subsequently gained by the performances 
of Mr. Worsdell’s engines on the Great Eastern Railway; 
and the cylinder ratio suggested, together with the proviso 
that the reversing gears of both engines should be inde- 
pendent, and the low-pressure engine always run in full 
gear, appeared to me to be a fair compromise between 
very conflicting conditions. How far it was so I can con- 
fidently leave to the judgment of either or both of those 
eminent locomotive engineers; and when Mr. Monk says 
such an engine would not work he is oblivious to the fact, 
that in view of the success of M. Mallet’s and Mr. Wors- 
dell’s engines, he is only making a ridiculous exhibition 
of his own ignorance of contemporary engineering. He 
certainly has not read my letters or he would not say I 
prefer a simple engine; and the probabilities are he never 
read M. Mallet’s paper, or saw a Great Eastern com- 
pound. I have on a previous occasion referred to a set of 
diagrams taken from one of these latter engines, and re- 
produced in the pages of The Engineer; when, with a cut- 
off in the high-pressure cylinder at about half-stroke, a 
rate of expansion of about 4, and a mean pressure, referred 
to the low-pressure piston, of 311]b., she drew a train at 
61 miles per hour. Now Mr. Monk’s engine, with an ex- 
pansion of 10 and the same boiler pressure, would give 
about half that mean pressure, and therefore would require 
double the piston area, and as Mr. Worsdell’s engine has 
a 26-in. low-pressure cylinder, Mr. Monk would require 
a 38-in. one. Query, where would he put it? But as in 
other places he speaks of the pistons moving in the same 
or in opposite directions, he probably contemplates a four- 
cylinder arrangement, and so would use two 26-in. cy- 
linders, Where would he put them? If inside what about 
the dimensions of the crank axle? and what about the 
leading wheels? Perhaps he would place them outside 
and the high-pressure ran Tol inside. Mr. Monk tells us 
that these last should be as small as possible, and as he 
ridicules a ratio of 8:5 and refers to a ratio of 34:1 for 
95 Ib. as something to the point, I assume he intends a 
ratio of, say, 4:1, in which case his engine would have 
two 13-in. high-pressure cylinders and two 26-in. low- 
pressure ones to do the work of a Great Eastern com- 
und, I can readily conceive such an engine weigh- 
ing about 50 tons tearing wildly along a level road 
at 30 miles an hour with a train of four coaches, and 
burning about 501b. per mile. Mr. Monk characterises 
a& receiver as an encumbrance, in spite of the fact 
that there are thousands of compound engines of the re- 
ceiver type working successfully at sea, and that in the 
new triple-expansion engine, which is still more successful 
than are two receivers. I should advise Mr. Monk to in- 
vest in a copy of Mr. Seaton’s **‘ Manual of Marine 
Engineering,” and he will there find a luminous exposi- 
tion of a few elementary facts about the compound prin- 
ciple of which he is at present profoundly ignorant, and 
in the mean time I will ask him, instead of dealing in 
eneralities, to do as I have done; take one of ve 
Vebb’s ‘* Precedents ” as a basis, and tell us exactly what 
he proposes to do to alter it to a compound engine of 
nominally equal power on his principle, and to quote 
such facts as he may have in his possession to support his 
views ; and if Mr. Monk only follows out the ideas he has 
laid down in his letters to you, Sir, I have no hesitation in 
saying that your readers have a treat in store. 

While I am writing I would like to say a few words 
anent Mr. Matthews’ letter in defence of his mill engines. 
He tells us they were designed for 1200 horse-power with 
eleven expansions, a margin being allowed for future in- 


crease of the load. What precedent has he for eleven ex- 
nsions with a boiler pressure of 88 lb. ? Mr. Seaton, in 
is admirable treatise, fixesthe maximum rate of expan- 
sion at one-tenth of the boiler, or one-twelfth of the abso- 
lute pressure, and as a matter of fact at sea the rates of 
expansion in vogue are much lessthan those. In this case, 
then, the proper rate would appear to be about 8.5 times, 
and at present, judging from Mer. Longridge’s report, she 
is working with an expansion of nearly fifteen times, 
doing her work at a dignified craw] of 36 revolutions per 
minute ; Hercules turning a coffee mill. Mr. Matthews’ 
engines are horizontal four-cylinder tandems, with 
cylinders two 26 in. and two 52 in. in diameter, and 6 ft. 
stroke, Let us compare these with a large set of marine 
engines. The Oregon naturally presents herself at once 
asa suitable example, her low-pressure cylinders being 
exactly double the diameter of Mr. Matthews’ engine, 
and the stroke the same. The Oregon’s boiler pres- 
sure is 110 lb., and her high-pressure cylinder 70 in. 
in diameter, the cylinder ratio being 4.4:1. This 
ratio is in the mill engines 4 : 1, and as in tandem engines 
the ratio is generally somewhat larger than in the receiver 
type, we may conclude that fora boiler pressure of 88 lb. 
the two 26 in. high-pressure cylinders of the mill engines 
bear about as suitable a ratio to the low, as the 70 in. one 
of the Oregon bears to her low-pressure cylinders. In 
short it is an equitable assumption that the Oregon en- 
gines are four times the nominal power of the mill engines. 
What about the actual power? On trial the steamer indi- 
cated 12,386 horse-power with 63 revolutions, and as it 
was pretty fairly divided we have in round numbers 4000 
horse-power for each low-pressure cylinder. Mr. Long- 
ridge shows that the mill engines, in the most successful 
trial, gave a little over 200 horse-power for each low- 
pressure cylinder. The comparison is hardly fair, inas- 
much as the two low- pressures did half the work, instead 
of two-thirds, as in the ship’s case; but even supposing 
the same conditions of division of work, the Oregon’s 
low-pressure cylinders would each be good for 3000 indi- 
cated horse-power, or ten times as much as the mill engines 
when working with their maximum load of 1200 indicated 
horse-power. One of these two cases must be radically 
wrong ; either the Oregon’s engines are an absurdity, a 
supposition which her brilliant performances will not 
admit for one moment, or else Mr. Matthews’ work is 
wretchedly poor engineering. I suggested that one of 
the mill engines was amply large enough for the power 
required ; let us see how this acts in a marine engine. 
Last week the Prometheus, a new ship built for Mr. 
Alfred Holt, of Liverpool, on the Tyne, and engined by 
Messrs. Robert Stephenson and Co., went on trial. Now 
it is well known that Mr. Holt, who is an engineer of 
marked ability, has always made a hobby of single tan- 
dem engines, and may therefore be assumed to know as 
much about them as any man. The engines of the Pro- 
metheus are built for 1500 indicated horse-power, and 
when indicating that power with a boiler pressure of 
80 lb., steamed 12.5 knots. Her cylinders are 27 in. and 
58 in. in diameter, and 5 ft. stroke. Resolve these into 
the equivalent cylinders with 6 ft. stroke and we find that 
the ship’s low-pressure piston has an area in excess of the 
mill engine of 34 per cent. only, to account fora surplus 
of 25 per cent. over the maximum load on the mill engines, 
assuming the whole of that load to be put on one engine in- 
stead of two. Moreover, the results show that the cylinders 
of the Prometheus bore exactly the same relation to the 
power indicated as those of the Oregon to the power in- 
dicated by her. What has Mr. Mathews to say to this? 
Probably that an engine on board ship is a very different 
concern toone ina mill. Very well, I don’t wish tostrain 
the argument, so we will take a mill engine, and one fitted 
with Corliss gear. In the early part of last year The 
Engineer gave a condensed account, from a Continental 
contemporary, of a series of trials of a Corliss engine, 
built by Messrs. Schneider, of Creusdét, especially for 
experimental purposes, and which was fully tested by M. 
Delafond, the engineer-in-chief of the mines, whose re- 
port formed the basis of your contemporary’s articles. 

M. Delafond says that the results obtained, although 
highly valuable from a practical view, were most unsatis- 
factory considered theoretically ; as they showed that the 
idea that high pressures and high grades of expansion 
were conducive to economy was altogether erroneous. 
The engine had a cylinder 22in. in diameter and 3 ft. 
74 in. stroke, and was run at various pressures between 
110 lb. and 32 1b. at various points of cut-off, condensing 
and non-condensing jackets on and jackets off. The re- 
sults were most interesting, and M. Delafond says the 
best of them was when the steam pressure was 64 lb., the 
rate of expansion 5, the condenser in use and the jackets 
on. He says again that the engine showed that it was 
suited for a power as given off by the brake of from 120 
to 170 horses; that is to say, as the average excess of 
indicated over brake horse-power was 30, for an indicated 
power of from 150 to 200, powers beyond that range in 
either direction involving a loss either from too much or 
too little expansion. Once more he says that by the use 
of the Corliss gear he obtained results equal to a com- 
pound engine. Now, Sir, let us look at the size of this 
engine compared to the power she developed with the 
utmost economy, and compare it with the marine engines 
I have quoted. The volume of the cylinder of the 
Creusdt engine is in round numbers one-tenth of 
that of the low-pressure cylinder of the Prometheus, 
and as the powers are respectively 150 and 1500, 
we see that they both bear exactly the same rela- 
tion to the power indicated; and as we have already 
seen that the Oregon and Promethus coincided in 
this respect, we have this result; that in two separate 
sets of marine engines, as widely divergent in design as it 
is almost possible to make them, and almost as widely 
divergent in power, one set built by a firm who have 








achieved a world-wide renown for the wonderful efficiency 


of their work, the other by an eminent engineer who has 
devoted many years to a close study of the behaviour of 
the one particular type which is associated with his name, 
the proportion of cylinder volume to power indicated is 
almost identical; and when this power is considered in 
the light of the initial pressure of steam, and number of 
revolutions per minute, it is clear that it is obtained with 
a rate of expansion very considerably less than even the 
limit laid down by Mr. Seaton, and so far remote from 
that which Mr. Mathews says is the right one, that it is 
certain one or the other must be utterly preposterous, 
And then, curious as this coincidence may appear, the 
effect is heightened by the exact agreement in all respects 
with it of the results obtained from another engine as 
widely differing in design, in power, in arrangement, 
from the two marine engines as they from one another, an 
pe built to try the effects of high grades of expansion, 
and which clearly showed that they are indeed a sham 
andasnare. Mr. Matthews gives a reason for not work- 
ing at a reasonable rate of expansion; he says that 
engines working like that aré choked with steam. Why? 
This must either be due to the defective nature of the 
valve gear employed, or to an insufficient capacity of 
steam ports and passages. As to the former reason, M. 
Delafond, far from finding fault with the Corliss gear, 
commended it as one of the causes of the economy of his 
engine. Did the Oregon choke with steam? If Mr. 
Matthews ever saw that ship’s engines in full swing he 
would not think there was much choking, and she has the 
ordinary link motion, not even an expansion valve; any 
shortening of the cut-off required has to be done by ey 
linking up in the old way. Sowe can only conclude that 
the choking of which he speaks is due to the second reason 
given ; and it speaks very little for the engineering skill 
of Mr. Matthews’ firm, if their engines are turned 
out with such fatal defects in design. Mr. Matthews 
states that altering the cut-off from .19 to .67 of the 
stroke increased the coal consumption from 1.67 lb. 
to 2.05 lb. per indicated horse-power per hour; but Mr. 
Matthews forgot to mention that that alteration in the 
cut-off took place in the low-pressure cylinder, not in the 
high. With the later cut-off one-third of the work only 
was done in the low-pressure cylinders ; with the earlier 
one the work was fairly divided, and although the economy 
of so dividing the work in a tandem engine may have been 
news to Mr. Matthews, it is by no means so to marine 
engineers. And as to the consumption of 1.69 which Mr. 
Matthews quotes with such satisfaction as being so un- 
usual, I really do not see where the cause for congratula- 
tion comes in. If M. Delafond is right in his statement 
that by the aid of Corliss gear he obtained results in a 
simple engine equal to an ordinary compound, we ought, 
kc good compound tandem and Corliss gear to both 
cylinders, and a boiler pressure of 88 lb. and an economiser 
to boot, to obtain a consumption of 1.5 very easily. The 
small triple-expansion engines, as fitted in ships of the 
Enfield type, give about that rate of consumption in 
ordinary work, and as to the Enfield herself, comparing 
her with M. Delafond’s engine, she would be about suit- 
able for 900 indicated horse-power—just what she de- 
veloped on trial—and as her point of cut-off in the high- 
pressure cylinder will not be earlier than half-stroke in 
actual work, she will burn less coal per indicated horse- 
power per hour than Mr. Matthews’ engine, the rate of 
expansion being about the same, but the boiler pressure 
on board ship nearly double that in the mill. Another 
point, we saw by a system of examination used by naval 
architects and marine engineers that the joint efficiency 
of the total machinery of the Enfield was high. Judged 
by the test of what percentage of the power indicated by 
the mill engines goes to drive the mill, how would that 
engine stand? M. Delafond’s engine working condensing 
and with the jacket on, and a boiler pressure of 1101b., 
when expanding sixteen times, consumed 21 per cent. of 
the power indicated, and when expanding eight times 
only 174 per cent. of that power, these being the maximum 
and minimum of the range of power developed with 
economy. Dr. Froude, in the paper I have already 
quoted, shows how in the marine engine at high grades 
of expansion a large portion of the power indicated 
is absorbed by the initial friction of the engines. 
Will Mr. Matthews contend that his engine is exempt 
from the inftuences of these phenomena? In the 
mill engine the expansion is 14.66 : 1. Now suppose the one 
engine to be disconnected and the whole of the steam 
sent into one high-pressure cylinder and the cut-off in the 
low-pressure one set to divide the work equally, does Mr. 
Matthews pretend to say that the loss from friction due 
to the initial loads on the pistons would be the same as 
now? And if not, if 888 indicated horse-power does the 
work now, considerably less would do the work under the 
new conditions, and the one engine would still be amply 
big enough to allow a large margin for future increase of 
load ; and even if the consumption of coal were incr 

a little per indicated horse-power per hour, if all the work 
under the old conditions is done for 900 indicated horse- 
power at 1.67, and under the new conditions for 800 indi- 
cated horse-power at 1.77, the increase of the weekly coal 
bill is not so very marked. Butas, according to M. Dela- 
fond, an expansion of 15 times with steam of 88 lb. pres- 
sure is not economical in the first place, and as Mr. 
Matthews’ engine ought to be as good asa triple-expansion 
one, and we know that triple-expansions with a rate of 
expansion of one-tenth of the builer pressure burn 1.5 lb. 
per indicated horse-power per hour, we might justly infer 
that if the weight of steam now used in that double mill 
engine were used in the one engine only, the expansion 
(clearances excluded) being about 8.5 times, not only 
would the total horse-power be less, but the consumption 
of coal per indicated horse-power be less also and a com- 
plete engine saved. 4 ; 

Again, granted that the splendid action of the 
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per cent. of the stroke or less, it is by no means so 
for cuts-off at half-stroke ; and if the ordinary triple-ex- 
pansion engine, or a big engine like the Oregon’s, can get 
on by simply linking up the main valve gear, surely a 
mill engine cutting off at half-stroke can manage with an 
expansion valve cutting off at the back of the ordinary 
slide valve. For my part, for a tandem engine like Mr. 
Matthews’, I would use a common slide valve for the low- 

ressure, a valve of the Church, Payton and Wilson, or 

hom class for the high, and drive them both together 
with Joy’s or Bryce-Douglas’s gear, the valves on top of 
the cylinders. 

Now the question arises, will Mr. Matthews suggest 
to the owners of that mill that one engine un- 
coupled and the work done by the other? Of course, if 
as Mr. Matthews says, the port areas are so insuf- 
ficient that when cutting off at half-stroke in the 
high-pressure cylinder she will choke with steam, it 
is no use trying the experiment, and in any case Mr. 
Matthews will not do so, for he knows full well that 
such trials would open the eyes of the millowners of this 
country to a state of affairs they little suspect. It may be 
all very fine to have a magnificent pair of engines, with a 
costly valve gear whose working is superb, in a Gothic 
engine-house ; but when it comes to spending three times 
the money overa prime mover that there is any necessity 
for doing, even allowing a margin for future ccntingencies, 
it is high time the millowners were awakened. Mr. 
Matthews makes the somewhat original excuse that this 
engine is the best he knows, and so cannot be wrong. In 
my opinion it only shows how bad the others are. Does 
Mr. Matthews include the firm of Messrs. Hick, Har- 
greaves, and Co., of Bolton, among the firms who do 
what he does, but not so well. If so, we presume that 
Mr. John Hick thinks what Mr. Matthews thinks on 
engineering matters, so when Mr. Matthews says he 
F bg sorry with Mr. Webb he only gives expression to 
the same feeling which actuates Mr. Hick, who is a 
member of the Board of Directors of the London and 
North-Western Railway Company, and being an engineer 
isrelied upon by the commercial men who form the majo- 
rity of his colleagues, to give sound advice to them on 
engineering matters or giving his adhesion to Mr. Webb’s 
locomotive policy. A fair sample of the fruits of that 
policy are given in the letter of my friend ‘‘ X.” in your 
current number, and caused me very considerable amuse- 
ment, and I trust Mr. Matthews and Mr. Hick both saw 
the letter, as well as the previous ones from the same 
ars eam, but the point I wish to bring before Mr. 

atthews in particular just now is one he will appreciate 
rather more, as ‘‘a fellow feeling makes us wondrous 
kind.” When Mr. Webb read his paper before the Insti- 
tution of Mechanical Engineers in 1883 he said that ‘‘ the 
reversing gears of the high and low-pressure cylinders are 
designed to work independently of one another, and no 
inconvenience has been experienced from this arrange- 
ment; they could, if desired, be connected, but this would 
mean complicating the parts, while no material advantage 
would be gained.” Of course Mr. Matthews knows the re- 
versing gear of the Dreadnought class, Mr. Webb’s patent ; 
a specimen was exhibited on the stand alongside the ‘‘ Mar- 
chioness of Stafford” at the Inventories, and a very clever 
thing it is undoubtedly. Mr. Matthews also knows from 
experience the advantage of linking up the low-pressure 
valve gear so as to divide the work equally. Well, now, 
it is quite clear that had this equal division of work in 
Mr. Webb’s smaller compounds been possible with suc- 
cess, there would have been no need for the Dread- 
nought’s ; and if the powerrequired for the North-Western 
traffic demanded such a heavy engine with such a very 
unequal division of work, it is certain that the low-pres- 
sure engine must always remain in full gear, so either the 
big engine was not necessary or the patent reversing gear 
was not. If Mr. Matthews will refer to your issue of 
October 16th last, he will see your very sensible re- 
marks on the financial aspects of adopting a patent 
which may save a lot of fuel, then let him consider 
the effects of adopting this patent, which Mr. Webb 
himself has said was not necessary, and actually 
caused complication. If Mr. Matthews had been in Mr. 
Hick’s place on the North-Western Board, what would 
he have said when this patent was proposed for adoption ? 

I must conclude now. Ishall look forward to Mr. Mat- 
thews’ explanation of why the lines on which successful 
marine practice’ run are not equally suited for millwork ; 
why the conclusions of M. Delafond should not hold good 
equally as well in England as on the Continent, and why 
he sympathises with Mr. Webb. In the absence of a full 
and satisfactory explanation on all these points, Mr. 
Matthews runs the risk of having his opinions on either 
stationary or locomotive engineering held at very little 
worth. And as to being wise after the event, if an out- 
sider can be wise now, Mr. Webb ought to have been 
wise a month after the ‘‘ Experiment” started work. 
That he was not so is evident, because he told the Institu- 
tion of Mechanical Engineers that the principle was 
proved correct. Doesit look like it? 

Yours very truly, 
January 18, 1866, ARGUS. 





To THE EpIToR OF ENGINEERING. 

Srr,—In your last issue, page 71, ‘‘ X.” refers to experi- 
ments now being made on the Carlisle section of the 
Midland Railway with engine No. 1309. This engine was 
built in 1876 and has cylinders 174 in. by 26 in. and four 
coupled wheels 6 ft. 6 in. in diameter. The coupling- 
rods have been taken off, sand-boxes are placed in the 
smokebox, and the sand is applied to the rails and wheels 
by a sand-blast worked by compressed air from the main 
reservoir of the brake ; the results appear to be highly satis- 
factory ; I have watched the engine start and also timed 
the running when riding in trains. It is a well-known fact 
that a “single” engine will run with less friction, leas 





coal, and less repairs than a coupled one, and no engineer 
would use a coupled engine if he could obtain the necessary 
adhesion with a single pair of wheels. There are many 
trains on the Midland Railway that could be with advan- 
tage worked with “‘ single” engines, for instance, the short, 
fast expresses between London, Nottingham, and Brad- 
ford ; the only possible difficulty would be in ascending 
Irchester or Sharnbrook banks, but if the proposed sand- 
blast were employed, this difficulty would be at once 
overcome, Yours faithfully, 
CLEMENT E. STRETTON. 
40, Saxe-Coburg-street, Leicester, January 18, 1886. 
To THE EDITOR OF ENGINEERING,* 

Str,—Owing to the letter of Mr. A. Brunner, which 
appears in the last number of your excellent journal, I 
ask your permission to recall the fact that many years 
ago I recommended the construction of a compound 
Fairlie engine uniting economy of working with flexibility. 
In my work on the application of the compound system 
to locomotives published in 1877, I stated on pages 110, 
111 that each group of cylinders could be made to act on 
a different axle or group of axles, and in the case of 
having to deal with a Meyer or Fairlie engine working 
compound this would bea very good arrangement, because 
its complication would be justified, and at the same time 
the leading features of these systems of locomotive, 
namely the flexibility, would be retained and there would 
be greater efficiency of the steam engine properly so called. 

In my communication ‘‘On the Compounding of Locomo- 
tive Engines,” read before the Institution of Mechanical 
Engineers in June, 1879, there will be found (on page 345 
of the Transactionst) the following: ‘‘ Such engines 
(Meyer and Fairlie), the author has long been of opinion, 
seem peculiarly adapted for the compound system, by 
which the steam would be better utilised without any new 
complication being introduced.” 

As regards the other suggestions made in Mr. Brunner’s 
letter, such as the use of a boiler with a single barrel, and 
the use of a swivelling bogie carrying the low-pressure cy- 
linders (the arrangement of flexible pipes to those cylinders 
thus having but a moderate pressure to resist), while the 
high-pressure cylinders are carried by the fixed frame of the 
engines, these suggestions agree exactly with a design of 
my own .which I worked out some years ago and which 
was made the subject of a patent in France and several 
other countries, in 1884. The drawing of this type of en- 
gine was shown by me at the Antwerp Exhibition last 
year, where it was much noticed, and it has been approved 
by numbers of engineers to whom it has been submitted. 
The system has been completely studied by the chief 
works both in France and Belgium, and I trust that it 
will shortly receive important applications. I have the 
honour to send you by the same post as this letter a de- 
scriptive note on the drawings exhibited by me at Ant- 
werp, and also a brochure extracted from the Revista de las 
Obres Publicas, published at Madrid, and in which the 
system above referred to is described. The illustrations 
are the same as the drawings exhibited at Antwerp, and 
they show an engine for a Tine of one metre gauge. In 
carrying out this design there would be some small modi- 
fications in the details of the articulation of the frames 
and of the steam pipes, but the principle and most of the 
dimensicns are correct. 

I believe that this type of engine is destined to render 
great service in cases where it is desired to obtain a 
powerful engine with a moderate load on each axle, and 
capable of traversing curves of small radius. In one of 
the engravings in the pamphlet above mentioned, the 
engine is shown on a curve of 75 metres radius, and the 
radius might be reduced to 50 metres. 

I have not, however, in any way abandoned the system 
of compound locomotives with two cylinders only, and I 
shall shortly have the pleasure of sending you the draw- 
ings of a powerful engine with six-coupled wheels, in 
which I have introduced great simplifications in the con- 
nections between the two cylinders (the engine can work 
either compound or non-compound) and in the mode of 
automatically regulating the cut-off in each cylinder, a 
point of the highsst importance if it is desired to secure 
economical working with this class of engines. 

You will permit me to claim some experience on_this 
question, as I believe that the Bayonne-Biarritz Rail- 
way? is a unique example of a line which has been worked 
for nine years solely with compound locomotives. 

Iam, yours truly, 


128, bis, Boulevard de Clichy, Paris. 
January 17, 1886, 


. MALLET. 





COMPOUND MARINE ENGINES. 
To THE EDITOR OF ENGINEERING. 

Sir,—As I notice the last two lines of ‘* Argus’s” letter 
in your ENGINEERING received this morning says, ‘‘ In 
conclusion,” &c., it may interest some of your readers to 
know that in the year 1847 a patent, No. 11,838, was 
obtained for steam engines which claimed ‘‘ the applica- 
tion of two high-pressure steam cylinders to one low-pres- 
sure steam cylinder,” ‘‘to compound cylinder engines 
without condensation, passing the steam from low-pres- 
sure cylinder into the atmosphere instead of a condenser,” 
and lastly, ‘‘ the application of improved method of blow- 
ing through for starting engines.” Inasmuch as during 
my experience I always found steadier and more uniform 
motion from compound-cylinder steam engines than from 
single-cylinder, the cylinder of latter being same dimen- 
sions as the low-pressure cylinder of former, both working 





* [M. Mallet has written us in French, but we give a 
translation of his letter.—Ep. E.] 

+ See also ENGINEERING, vol. xxviii., pages 17 and 58, 

t This line is worked by M, Mallet’s engines, 





with the same initial pressure of steam, discharging at 
the same pressure into condenser or atmosphere, and the 
compound cylinder arrangement made so as to maintain 
at all times the same relative positions of high and low- 
pressure pistons to each other, and to supply the low-pres- 
sure piston with steam (for starting) before a discharge 
from the high-pressure cylinder or cylinders can be made. 
I hope you will favour me by the insertion of above in 
your journal, and believe me 
Yours truly, one older than a 
January 16, 1886. SEPTUAGENARIAN, 





To THE Epitor OF ENGINEERING. 

Sir,—Although ‘‘ Argus” has altered the legend on the 
banner under which he fights, his method of warfare has 
undergone no change. here is still considerably more 
* bark” than “‘ bite’ about his letter under the above 
heading in your issue of the 15th inst. 

T have not the time, nor is it necessary for me, to follow 
him in detail through all the examples he gives to support 
his statement that the propeller dimensions have little or 
no effect on the performance of the ship. All that each 
of the comparisons he makes shows is, that two similar 
ships, with propellers widely differing in pitch and dia- 
meter, have yet done about equally well. But there is 
nothing in any of these comparisons to show that, with 
some other propellers, one of the ships might not have 
done better than the other, or better than it is now doing. 
‘* Argus” will admit that there must be some one propeller, 
which on a certain ship will give a better result than any 
other propeller, and his examples simply show that it is 
quite possible for widely different propellers to be equally 
in-efficient. 

There is also an important element in propeller design 
which ‘‘ Argus” says nothing about in his letter. The 
propeller surface and its relation to the power developed 
an@ the form of ship has quite as much todo with the result 
as either the diameter or pitch ; although it, too, like the 
diameter and pitch, can be varied within moderate limits 
without appreciably affecting the result. 

While all the examples *‘ Argus” gives show that in 
similar ships the propellers may be quite different, with- 
out any great difference in the performance, it is quite 
as easy to prove by example that propeller alterations on 
the same ship have had ‘“‘ an immense influence on the 
total efficiency of ship and machinery.” The cases of 
Her Majesty’s ships Amazon and Iris prove this about 
as well as any. The Amazon, with a four-bladed Mangin 
15 ft, in diameter by 12 ft. 6 in. pitch, went 12.079 knots 
with 1940 indicated horse-power; with a two-bladed 
Griffiths of same diameter, but 13 ft. 9 in. pitch, she 
went 12.396 knots with 1664 indicated horse-power, that 
is, 24 per cent. more speed, with 14 per cent. less power. 
The Iris, with four-bladed screw, went 16.577 knots with 
7503 indicated horse-power, and with a_ two-bladed 
Griffiths she went 18.587 knots with 7556 indicated horse- 
power, that is, 124 per cent. more speed, with practically 
the same power. These and many other examples of the 
same improvement in performance by an alteration to 
the propeller, show that it is quite probable that an altera- 
tion to the propeller of the City of Chester would make 
her at least as efficient, and probably more efficient, than 
the Iris, which she ought to be with the higher expansion. 

The only other point I shall take up in ‘‘ Argus’s” 
letter is that about the piston velocity. How can an 
increase of this possibly be a result of the compound 
system ? when a piston speed of 1000 ft. per minute and 
more, common enough in non-compound locomotives, is 
“never dreamed of in the philosophy” of marine engi- 
neering. Of course in torpedo boats that is sometimes 
exceeded, but I do not think even ‘‘ Argus” would seek 
to maintain that it is because these engines are compound 
that they can be run so fast. I have always understood, 
and understand yet, that in marine engines, piston speed 
(ship resistance permitting), is simply a question of steam 
production, or, in other words, of boiler power. 

I do not think ‘* Argus” is particularly happy in the ex- 
ample he gives to show that triple expansion engines have 
less internal resistance than ordinary compounds. How 
could an engine, which had a third cylinder added on the 
top of the high-pressure with all the added friction of 
its piston, valve, and glands, and the added inertia due 
to the increased weights of its moving parts, require less 
force to turn it, than in its former state? Besides, with 
this arrangement of cylinders, the ratio of maximum to 
mean pressure at the shaft, is not less than in the two- 
cylinder arrangement, and so the friction of the bearings 
cannot be less. And yet ‘‘ Argus,” in the most naive 
manner, says that the economy of the converted engines 
over the unconverted, is ‘‘ either due to the fact that they 
offered less resistance to turning under the new system” 
(which I have now shown to be absurd) “‘or else the in- 
creased expansion due to the higher pressure steam ac- 
counted for the economy.” I maintain this last is the real 
cause of the economy. 

I should like to ask “ Argus,” in closing, what the 
general smashing-up of the Circassian’s engines has to 
do with the fact that ‘‘the economy of modern marine 
engines is due to the increased expansion of higher pres- 
sure steam?’ Dees it either prove or disprove that fact ? 
It seems to me that it only proves the faulty design of the 
engines, and has no bearing whatever on the question now 
under discussion. 


Yours very tai 
January 19, 1886. M. P. 








THE MANOR PARK COLLISION. 
To THE Eprtor OF ENGINEERING. 

Srr,—I presume your information in reference to the 
above was obtained from the most authentic sources, 
must, however, protest against your prejudicing the case 
of the Chelmsford driver, who you state ran past al/ three 
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signals at danger. Are you quite sure that the Manor 
Park distant was not off for him, and that the fogman 
did not give him a white light when vie it? Are you 
sure that he did not attempt to sight either the home or 
starting at Manor Park? Information ‘that Ihave re- 
ceived from very good authorities, tells me that the dis- 
tant was off, therefore justifying the driver in expecting 
the section to be clear. He, however, sighted the lower 
starting arm at the end of Manor Park platform, and im- 
mediately applied the brakes and opened his sand, but on 
account of the state of the rails it was impossible to pre- 
vent an accident. Had he waited till sighting the tail 
lights of the Yarmouth train, an entirely different tale 
as to killed and injured would have been told. Like 
most recent accidents, this one shows, that it is necessary 
for more than one man to fail before causing a mishap. 
Where were the fogmen? And where were two or three 
other persons who did not carry out the company’s in- 
structions? 
Yours truly 
W. H. G, Prrnn. 
9, Weston Villas, Boleyn-road, Upton, E., 
January 16, 1886, 








FLYING MACHINES. 
To THE EpiToR OF ENGINEERING. 

Srr,—In reply to Mr. Phillips, allowme to say that I 
have long been used to the revolt of common sense, and 
would remind him that common sense is capable of bein 
educated to a higher standard, as he himself has srpbed 
by his experiments. Common sense, a few years ago, 
maintained that a thin flat board, placed at an angle to the 
wind, must have less resistance and more lifting power 
than a thick board ; but the ball suspended wnder a jet of 
air—the beetle’s curved wings, and Mr. Phillips’s very in- 
teresting experiments—all go to prove the former com- 
mon sense to be wrong and the educated common sense 
to be right. It cannot do more harm than good to state 
absolute facts, sustained by abundance of evidence. I 
could fill pages of ENGINEERING with evidence of flight 
without apparent exertion of any kind. 

My letter was written in reply to Mr. Walter A. Bell, 
who had arrived at the conclusion that the smallest exam- 
ples of natural flight required very small power in propor- 
tion to their wail iol that the flight of anything on a 
yn scale was impossible ; a statement which i combatted, 
and Mr. Phillips does the same. 

I consider soaring to be the highest possible attainment 
in ce ss and have no idea of beginning at that end of the 
problem ; we must apply power until we learn to do with- 
out, with the one exception of imitation of the albatross. 

I quite agree with Mr. Phillips’s description of the effect 
of a hillside on the current of the wind; and as tothe 
cause of waves, the wind impinges on the weather side 
until the water is heaped up sufficiently to shunt it up- 
wards, which can be seen on watching the spray ; then 
there is a partial vacuum on the less side, and the alba- 
tross in its flight obtains its occasional impulse from these 
jets of wind. 

Mr. Weymouth’s letter is, in my opinion, very valuable, 
and his theory is quite original. It differs from my own, 
which I prefer to prove before I publish it. Mr. Wey- 
mouth will be interested in Mr. Froude’s new work “* My 
Wanderings through Oceana,” where he speaks of the 
albatross: ‘‘ He wheels in circles round and round, and 
for ever round the ship—now far behind—now sweeping 
past in a long rapid curve, like a perfect skater on an un- 
touched field of ice. There is no effort ; watch as closely 
as you will, you rarely or never see a stroke of the might 
pinion.” Thus Mr. Froude and Mr. Weymouth heave hot 
touched the same idea of skating, but Mr. Weymouth 
has brought it to a logical and practical conclusion. 


Yours truly, 
January 18, 1886, THomAS Moy, 








THE DEACON WASTE-WATER METER 
SYSTEM. 
To THE EpriTor oF ENGINEERING. 

Sir,—I have been anxiously looking for a reply to 
«J, A.” in ENGINEERING of December 11, 1885, where he 
states that the Deacon waste-water meter system was in- 
vented many years previous to its introduction in Liver- 
ore I have been looking through the early volumes of 

INGINEERING, but have not found a notice of Mr. Wilson 
using the system. Of course it is well known that most 
engineers employed meters for detecting waste imme- 
mediately they were introduced. It is a matter of easy 
calculation to find what quantity of water is necessary for 
any given district as a proper supply. I with many of 
your readers engaged in the distribution of water, would 
deem it a favour if ‘J. A.” would kindly give the results 
obtained by Mr. Wilson. I ask for this information more 
especially as the cost of introducing and maintaining 
Deacon’s elaborate > eng has never been published in 
any technical journal, or in their own descriptive cata- 
logue, and Sir, I look forward to your second article* on 
this subject with pleasure; trusting that the cost in all 
its details will be worked out with examples of towns now 
using the system and satisfied with 11 to 15 gallons per 
head, whilst in London we are not satisfied with 37 gallons 
per head. If ‘‘J. A.” will supply the results obtained 
twenty-five years since with costs, &c., he will be con- 
ferring a favour on many. 

Yours truly, 
WarTER InsPEcTor. 

London, January 16, 1886, 


* 





TELEGRAPH ENGINEERS FOR INDIA. 
To THE Eprtor OF ENGINEERING. | 
S1rk,—As an Indian and interested in engineering I can- 
not forbear from passing a few remarks on your present 
article on Bp trey, bet wend for India.” The pro- 
spects of the telegraph engineers under Indian Govern- 
ment are not so dismal as they have been painted. There 
might be a solitary few who labour under disadvantage 
and which is not yery uncommon in this world, but as a 
rule the majority of them hold equal ranks and privileges 
with their brother officers in the other departments of the 
service. The social position to which you refer is quite a 
different quotes altogether and has hardly anything to 
do with the public service. The prospects which were 
held out by the Indian Government in 1868, and which 
have been run down in the present article as misleading, 
will, on careful examination, be found to be not incon- 
sistent with reason. The establishment still consists of 
109 officers, amongst whom 21 are of upper grade and 88 
lower, and all the posts mentioned therein are open to the 
persons entering the service. It is preposterous to think 
of a prospect as misleading for the simple reason that the 
Government did not care to mention the minute details of 
the posts. Really it is not the duty of an employer to 
give so much explanation to the candidates for service. It 
is the candidate’s look-out how the posts stand, and if they 
neglect to do their duties I believe they themselves are the 
fit persons to take the consequences and certainly not the 
Government. As regards the promotion no employer binds 
himself for it, and it would be unjust to claim such a 
from the Government. The telegraph engineers, instea 
of crying down the Government so much, ought tu be 
more thankful for the measures it has taken to better 
their prospects. The Telegraph Department is over- 
stocked, and under the circumstances the India Govern- 
ment has done what is most suitable for both parties. 
The account branch of the Public Works Department is 
not a very unsuitable place for an engineer, especially to 
those who go out to India under the service of the India 
Government, for they have to go through a course of book- 
keeping, and they are supposed to have some knowledge 
of it. In that case it is clear that the engineers under 
the Indian service would find very little ditficulty to 
manage the accounts of which they are so much afraid. 
It would be too much to expect the ever-lenient India 
Government to pay more for the errors which are really 
not its own. People going out from this country to India 
in the service of the Government have certainly no cause 
of complaint as regards salaries, which are more lucrative 
than to be found under any other existing Government. 
The Engineering Department is one of the most expensive 
items of the Indian finance, and the Government ought 
to keep a special eye towards it. Now if the true in- 
formation regarding the climate and cost of living in 
India be made known to the British public, there will be 
many who would be only too willing to go out there at 
the present rate of salary, and what is more, the Govern- 
ment would find equally clever (if not better) Indians 
willing to serve if the Government only take away the 
restriction which now debars them from entering the 
service, and also throw the posts to open competition. 
Life in India is as easy as anywhere else. It is not a 
burden as hasalways been represented. Theclimate of India 
is in no way inferior to that of Italy or South of France. 
The British — ought to know that the disorders which 
they generally see in persons returning from India are the 
results of their leading a high life, as it is technically 
called. The cost of living in India is nearly a quarter to 
what it is in England, and a prudent man can therefore 
save a good deal if he only likes, and can also easily avoid 
“‘marrying until late in life.’ The representation re- 
garding the mode and cost of living is not accurately 
drawn, and the British public should inquire more about 
it, before drawing any conclusion. The question of ap- 
—— engineers and also of engineering education of the 
ndians has lately been much discussed. The way in 
which the Government is dealing with it is quite detri- 
mental to the interest and the material progress of the 
country, and has given rise to a good deal of dissatisfac- 
tion amongst the people. So if our present energetia 
secretary will —. take up the matter, = would not only 
do a material benefit to the Indian people, but would do 
away with the anomalies which have so long prevailed in 
India. Yours truly, 


J.N. Durr. 
January 18, 1886, 





BURNING LIQUID FUEL. 

To THE EDITOR OF ENGINEERING. 
Sm,—Will you or some of your correspondents, through 
your columns, kindly inform me as to the exact comic 
of the trials with liquid fuel of the s.s, Himalaya, recently 
held at Granton? Any other data or information relating 
to same would greatly oblige, 
Yours very truly, 

MARINE, 





THE SPEED OF TRAINS. 
To THE EpitTor OF ENGINEERING. 
Str,—By chance I see, on page 151, vol. xxxv., of your 
valuable paper, the letter of Mr. Frederick Steiner, pro- 
fessor in the High we peguume; School of Prague, who 
claims to have invented a practical rule to measure the 


speed of trains in a very short time of observation. 

I have published thirteen years ago identically the same 
proceeding, with the same simple proof of the rule in the 
Chronique de Industrie, page 114, May 7, 1873, a paper 





Our second article appeared on page 583 of our 
oul for December 4th last.—Ep, E.] 


then edited at Brussels by your able agent, Mr. P. 


This very practical method consists in counting the 
number of revolutions of a wheel or chocks at the ends of 
rails, easily perceivable at full speeds, during a number of 
seconds equal to 3.6 times the length observed (circumfer- 
ence of wheel or length of rail in metres). 

The number thus counted will be exactly the mean 
speed of the train in kilometres per hour. ‘ 

With my best thanks for your kindness in giving hospi- 
tality to Tene few lines, 


I am, Sir, yours very wily, 
A. STEVART. 
Liége (Belgium), January 3, 1886. 








TriaL oF Rattway Covupiines.—A trial of railwa 
couplings, promoted by the Amalgamated Society of Rail- 
way Servants, whose offices are at 306, City-road, E.C., 
is to take place, at an early date, at the Nine Elms Goods 
Yard, London. Inventors desirous of competing are re- 
quested to forward to the secretary of the Society, not 
later than January 30, drawings, specifications, or models 
of the couplings they desire to have tested. Preference 
will be given to such as retain the kind of draw-bar hook 
at present in use. The owners of those selected will be 
required to affix them to wagons, which will be provided 
for that purpose. Inventors who have their couplings 
already fixed to wagons are requested to notify the fact. 





LuMBER FROM THE NortTH-WEST.—We learn that the 
Union Pacific Railroad Company has sent a general pur- 
chasing agent to Oregon to contract with mills there for the 
delivery, during the present year, at Omaha and Kansas 
City, of 50,000,000 ft. of lumber. Already 75,000 dols. 
worth of Pacific coast lumber has been bought and 
shipped to those points. The purchases consist of Oregon 
fir, to be used for cars, bridges, and mpg | buildings, 
The Denver agent of the company is also at Portland for 
the purpose of making arrangements to ship lumber from 
that point to Denver, to compete with Michigan pine. 
A sample car-load has been shipped, and the Union 
Pacific contemplates rates by which Oregon lumber can 
be down in Denver so as to compete with the eastern 
article, 


Mrininc Scuemes.—According to Mr. \|K. Ashmead’s 
table of mining companies, eleven were registered during 
1885, for carrying on operations in the Continent of Europe 
—Portugal, Spain, Italy, Germany, France, Norway, and 
Sweden—whose united capitals amounted to 821,000/. 
Under the head of Asia there appear three companies, 
with a total capital of 330,000. In all 13,231,200/. was 
required by the fourteen companies which were projected 
to carry on operations in Africa, including 10,000,000/. 
for one diamond mining company. No fewer than twenty- 
eight companies were proposed for carrying on operations 
in North America, the total capital required amountin 
to 4,298,801/. Twelve companies were proposed for South 
America, the aggregate capital asked for on their behalf 
being 1,767,750/. For carrying on operations in Australia, 

,0007. was asked for by the Disraeli Mines Syndicate 
er negac and 50,0002. by the South Australian 

ining and Smelting Company. In 1880 there were 157 
similar companies registered, with an aggregate nominal 
capital of 11,940,270/. ; in 1881 the number was 217, and 
the capital 20,848,450; while in 1882, 1883, and 1884, re- 
spectively, there were registered 169, 151, and 148 mining 
companies, the capitals being 12,560,800/., 14,712,3987., 
and 14,952,207/. 


THE BritisH AssociaATION.—The meeting of the British 
Association to be held at Birmingham, beginning on Wed- 
nesday, September 1, will derive more than usual interest 
and importance from the exhibition of local manufactures 
which is to be held in.connection with it. The Association 
has met three times previously in Birmingham, in 1838, 
1849, and 1865. On each occasion an exhibition of local 
manufactures was held, and it is an interesting fact to 
record that to the example of the first of these are due 
all international and other exhibitions since conducted 
on so large a scale. The Exhibition of 1838 was the first 
industrial Exhibition in the country. The Prince Con- 
sort visited the one in 1849, and it suggested to him the 
idea of the International Exhibition of 1851. The ex- 
hibition which is to be held on the forthcoming occasion 
will be on a very much larger scale and of a much more 
popular and attractive character than has ever been 
attempted before. It is to be an Exhibition illustrative 
of products and processes connected with the manu- 
facturing industries of Birmingham and the surrounding 
district within a radius of 15 miles, which will include 
the whole of the Black Country, the nail district, and 
other towns where manufactures are carried on. The Ex- 
hibition will be on a very complete scale, and will embrace 
as nearly as possible all the industries of the district, 
which will include the following: Engineering, hard- 
ware, heating and lighting, arms and ammunition, 
jewellery, glass and pottery, stationery, leather, furni- 
ture and decoration, and a miscellaneous class, including 
scientific and musical instruments. The special feature 
of the undertaking will be that in every trade, represented 
processes will be either completely shown or fully indi- 
cated. Workmen will be seen engaged in carrying out 
most interesting or difficult operations connected with 
various industries. The Exhibition will be opened on 
August 26, and close on October 1, three weeks after the 
termination of the visit of the Association. Arrange- 
ments are being made with the railway companies to 
facilitate the arrival and departure of excursionists. 
High-class musical entertainments will be provided, an 
the best known bands in London will be engaged. Ex- 
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cursions to places of interest will be arranged. 
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WE illustrate above a fire-escape designed by R. T. 
and W. H. Edmunds, of Plaistow, Essex, with the 
object of overcoming the difficulties experienced with 
the ordinary escape on wheels ; as it weighs only 40 Ib., 
it can be easily carried and worked by one man. The 
apparatus consists of a jointed tube A, at one end of 
which is a steel hook B for the purpose of fixing it to 
a copestone or into a window frame, Below the hook 
is a pulley block through which runs an endless rope 
C, carrying a small strong swivel hook D. To this is 
fixed a steel rope ladder E, which is pulled up to the 
window by the aid of this rope. Attached to the ladder 
are two shackles F holding chains and dog hooks G 
made to fit any window sill. The man in charge of 
the escape first raises the hook on the jointed tube to 
the desired height, fixes it into the window above or 
to the copestone, attaches the ladder, pulls it up, and 
mounts ; when he has reached the window he throws 
in the dog hooks, thus making the ladder quite secure. 
He then enters the house and assists the inmates to 
descend either by the ladder or a rope. To remove 
the ladder the swivel hook is attached to it, after 
which the operator descends, and on reaching the 
gt pulls two trigger lines attached to the shackles 

; these release the ladder from the chains, and it falls 
to the ground. The dogs may be recovered at leisure. 
A duplicate set of dogs and chains are supplied with 
each escape. We may add that the apparatus is on 
view at the office of Messrs. R. G. and F. A. Fairlie, 
Palace Chambers, Victoria-street, Westminster. 





Tur WELLAND CANAL.—Tenders have been invited for 
the enlargement of the Welland Canal. The estimated 
cost of the works now in contemplation is 250,000/. 
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REYNOLDS PUMPING ENGINES. 

WE conclude on the two-page plate of the present 
issue* the illustrations of Re olds umping engines 
erected at Allegheny City, Pa., USA. They were 
constructed by Messrs. E, P. Allis and Co., of Mil- 
waukee, Wis., U.S.A., from the designs of Mr. Edward 
Reynolds. There are two complete sets of engines 
each with three cylinders. Each high-pressure cylinder 
is 3l in. in diameter and is situated between the two 
low-pressure cylinders, which are each 43 in. in dia- 
meter, the stroke in every case being 48in. The valve 
gear is the Revenbiedietion is adjustable, and that of 
the high-pressure cylinder—which is placed between 
the two low-pressure cylinders—is regulated very 
effectively by a ball governor. The receivers are cy- 
lindrical and horizontal ; they are parallel to the ver- 
tical planes containing the axes of the cylinders, 
pumps, and main shafts, and are located behind the 
central, or high-pressure cylinders, and at about the 
elevation of the tops of those cylinders. The cylinders 
are vertical and work on to a three-throw shaft with 
the cranks 120 deg. apart. The piston rods pass 
through the bottom covers of the cylinders, and are 
connected each to a pump rod (Fig. 2). There are thus 
the same number of pumps as cylinders, and each is 
provided with shut-off valves so that it may be worked 
or not as desired. They have single-acting solid 
plungers with outside packing glands; the plungers 
are 24}in, in diameter. The weight of the plunger 

* For Figs. 1 and 2 (general elevations) see two-page 
plate of Jan 8; for Fig. 8 (section through founda- 
tion) see page ante ; for Figs, 4 to 10 (details of cy- 
linders) see page 36 ante; and for remaining figures see 
two-page plate with present issue. 











together with the piston and rod of the steam cy- 
linder, is about equal to half the water column, and 
thus the work done in each cylinder is confined as far 
as possible to its own pomp, and comparatively little 
power is transmitted through the crankshaft. There 
are two flywheels 16 ft. in diameter and 10 tons weight 
on each engine to maintain a uniform rate of rotation 
in the shaft, in order that the motion of the pump may 
be slow at each end of the stroke, and thus give the 
valves time to seat themselves quietly. ‘The chambers 
containing the suction and discharge valves (Figs. 2 
and 3) are situated at one side of the pump barrel, 
to which they are connected by a short neck, which 
enters the chamber (Fig. 1) between the two sets of 
valves, of which the suction valves are the lower. 
Above the delivery valves the air chamber is erected. 

The steam cylinders are erected on foundation piates 
at the ground level, sufficiently high to be clear of the 
floods at all times, and yet low enough to draw by suc- 
tion when the Allegheny river is at its lowest stage. The 
water is pres er from the river through a cast-iron 
pipe, 3 ft. in diameter, to a well, 13 ft. in diameter and 
52 ft. deep, located in the new engine-house. From this 
well the water is drawn through a 30in. pipe to the pump 
well, and thence through 20in. branches to the pumps. 
The pumps are placed in a massive masonry pit, divi ed 
into three parts by two longitudinal partition walls (Figs. 
2and3). The outer portions, which are 21 ft. apart, 
centre to centre, receive the pumps, valve chambers, air 
vessels, and shut-off valves, and the inner portion the 
air pumps, condenser, and suction and delivery mains, 
The extreme height of the engines from the bottom to 
the top of the flywheels is 61 ft., of which 31 ft. 3 in. is 
above the foundation. The air pumps are driven by 
vibrating beams, which are operated by links connected 
with the cylinder crossheads (Fig. 2). The framing of 
each engine consists of four cast-iron A frames 
mounted upon bedplates, and tied together in pairs by 
X-shaped braces. The bearings are of anti-friction 
metal in cast-iron blocks, and can be removed as soon 
as the weight of the shaft is taken off them. 

Turning now to the details, the cylinders and valve 
gear are clearly shown in Figs. 3 to 26. The point of 
cut-off in the high-pressure cylinder (Figs. 3 to 8) is 
regulated by a ball governor, as already stated, while 
that of the low-pressure cylinders (Figs. 9 to 13) can 
be adjusted by the hand screw shown, to minimise the 
drop in the receiver. Figs. 12 and 13 show the bear- 
ings, dash-pots, and levers. Figs. 14 to 20 show the 
steam valves of the low-pressure cylinders, and Figs. 21 
to 26 the exhaust. Figs. 27 to 31 illustrate the engine 
crossheads, the dotted pins (Fig. 31) being for the 
high-pressure engine only. The piston of the high- 
pressure cylinder is shown in Figs, 32 and 33. Figs. 34 
and 35 illustrate a pump valve and its seat. With 
lin. lift the area of the upper opening is 16.7 in. and 
of the lower opening 26.4 in., or a total opening (with 
the ribs deducted) of 38.5 in. These valves are 
arranged in groups. In Figs. 36 to 38 the de- 
tails of a pump, with its valve chambers and air vessel, 
are shown. Fig. 39 illustrates the air pumps. We 
append a Table giving the principal dimensions, 
volumes, and ratios. 

Between August 30 and September 4 last, a series of 
duty trials were made of the engines by Mr. David M. 
Greene, of Troy, New York, and Mr. Charles A. 
Hague, the latter of whom represented the contractors. 
The boilers were already on the ground, and formed 
no part of the contract, so it was arranged that a 
hypothetical efficiency of 10 lb. of water evaporated 
per pound of coal should be assumed in calculating 
the coal consumption. Asa matter of fact the boilers 
were far from realising this condition, and the actual coal 
consumption was above the hypothetical one. The two 
engines were tested separately. No. 1 showed an ex- 
penditure of 18.568 ib. of water per hour per net horse- 
power. The net horse-power was obtained by multi- 
plying the area of the pump plungers, by the number 
of revolutions per minute, by the length of stroke, 
by the mean dynamic head. This assumes that the 
entire volume swept by the plunger was filled and 
emptied at each revolution, which is not probable. 
Mr. Greene estimates the slip to have been something 
less than 3 per cent. No. 2 showed an expenditure of 
19,432 lb. of water per horse-power per hour, the dif- 
ference between the performance of this engine and the 
other being due to the steam traps which drained the 
jackets becoming choked. When they were blown out 
the coal consumption was —— same as in No. 1 
engine. The duty developed by No. 1 was 106,368,339 
foot-pounds per 1001b. of coal consumed. No. 2 de- 
veloped 101,619,143 faot-pounds for the same amount ; 
the former result was 12 per cent. over the guarantee 
and the latter 6.96 per cent, These figures differ 
slightly from those which would be found from the con- 
sumption of steam, owing to a trifling correction for 
the power required to work the feed pumps. In the 
trials the feed pumps were driven by steam from an in- 
dependent source, and this was not included in the 
water measured to the boiler. If we take the English 
standard of 112 lb. of coal in place of 100 lb., the duty 
figures become 119,132,559 and 113,813,440. This 
is a very high and satisfactory result, and one of 
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which the makers may be proud, even after 3 per 
cent, is deducted for the loss in the pump barrels. 
Principal Dimensions, &0., OF ENGINES. 
Number of cylinders ... 3 


re high-pressure cylinders 1 
” Ow ” ” q 2 
Diameter ofhigh ,, - in, 31 
” low »” ” ” 43 
me piston -rods above cy- 
linders,in. ... te Mini i 48 
Diameter of piston-rods below cy- 
linders, in. .. oes ae ie 58 
Stroke of pistons and pumps, in. 48 
Diameter of pump plungers_,, 244 
‘ air-pump pistons ,, 20 
Stroke bg om aplidieds 36 
Diameter of main shaft journals, in. 12 
RS fear t. 16 
Weight of each wheel, lb. ... 20,000 
Diameter of discs of valves, in. 54 and 8 
Lift of suction valves, in. } 
» _Gelivery ,, ,, 
Length of suction pipe, ft. 30 
Diameter Re a AS! 30 
m branches to med im, ..: 20 
Length of force main, ft. ... . 115x570=685 
Diameter oe in, 30 and 36 
Length of receiver, ft. 
Diameter of receiver, in, 30 


i connections, in, 10 
Length ne sb ft, 2—5 x 1—74=173 
Cylinder clearance, cylinder No, 1, 

compared with piston displace- 


ment, per cent. “fy Ae ae 4.8 
Cylinder clearance, cylinder No, 2, 
per cent. bia a * Hf 5.5 
Cylinder clearance, cylinder No. 3, 
per cent. a ee oa os 4.7 
Cylinder clearance, cylinder No. 4, 
per cent. ne 536 55 ” 4.8 
Cylinder clearance, cylinder No. 5, 
r cent. ae ue ne nee 5.5 
Cylinder clearance, cylinder No. 6, 
per cent. . G4 nee , 4.8 
Volumes. 
Net volume of high-pressure cylinder, 
exclusive of clearance, cubic feet... 20.3872 
Net volume of low-pressure cylinder, 
exclusive of clearance, cubic feet... 39.7604 
Net volume of both low-pressure 
cylinders, exclusive of clearance, 
cubic feet... ss * os 79.5208 
Volume of receiver and its connec- 
tions, cubic feet... $6 107.7195 
Volume of air pump, cubic feet 6.5450 
Ratios. 
Volume of high-pressure cylinder to 
volume of low-pressure cylinder ... 1,954 
Volume of high-pressure cylinder to 
both low-pressure cylinders 3.908 
Volume of receiver and connections 
to volume of one low-pressure 
cylinder se a me, bis 2.709 
Volume of receiver and connections 
to volume of both low-pressure 
cylinders ask i es 1.3545 
Volume of air pump to volume of 
both low-pressure cylinders 0.0823 
TrsT OF ENGINE No. 1. 
Test began August 30, 1884, 5.15 p.m. 
» ended ,, ‘ ” ” 
Duration of test, hours Vetta 24 
‘Total number of revolutions of engine 22,181 
Mean temperature of feed-water, deg. 107.53 


Weight of Water Supplied to the Boilers, 


1424 red barrels at 415.98 = 59,138.48 
143 blue po 390.65 = 55,862.95 


Total ... 115,001.44 Ib. 
0.6 


Mean elevation of water in well, ft. 


»» Static head, 218--0.6, ft. 217.4 

»» steam pressure—high pressure 

—in engine-room, lb ee. . 108.38 
Mean water pressure. at engine-roo 

gauge, lb, et ba das 80.44 
Mean elevation of water in well above 

city datum, ft. 0.6 


Elevation of centre of water pressure 
uge above water in well, ft. 43,273—0.6=42,673 
Add for friction in suction and 
through valves, ft aie Ad 2 
Mean head from water in well to 
centre of an cers gauge, including 
friction, ft... Re me ‘ee 
Mean equivalent of same, in pounds 
per square inch, 44.673 x = pe 
Total dynamic head, or load, in 
pounds per square inch on pump 
plungers = 80,44 + 19.32 = és 
Mean total hss head, in feet 
44 
iid 2a 42 673+2= 
80.44 x i578 + 73 + 
head in feet = 230.673 


44.673 


19,32 


99.76 


230.673 


Mean frictional 
—217.4 = 13.273 


Deductions for Estimates of Duty and Power. 





Mean revolutions of engine, per min. 15.403 
»» load on pumps in pounds per 
square inch ” - ~ 99.76 


Mean quantity of water supplied to 
boilers, in pounds per minute A 
Mean quantity of water supplied to 
boilers, cubic feet per minute . 
Mean coal consumption, in pounds 
per minute—by terms of contract 
Mean number of times which the 
steam was expanded, taking the 
indicator cards as fairly represent- 
ing the mean conditions for the 
24 hours, we have: 
Steam expanded in high-pressure cy- 
linder, times ... ae ae a 
Steam expanded in low-pressure cy- 
linder, times... ses ae ah 
Total expansion of steam, times 
Mean net horse-power of engine 
H.P, = 461.86 x 99.76 x 15.408 x4, 3 _ 958 9711 


79.8621 
1.29 
7.98621 


3.122 


5.714 
17.839 


3300 
Mean pounds of water per net horse- 
x 79.8621 _ 


60 
power, per hour 288.0711 18.568 
Txst or EncINE No. 2. 

The same methods were followed in 

this test that have been described 

in connection with the foregoing 

account of the test of engine No. 1. 
The engines being exact duplicates 

the estimate of theoretical capacit 

for one applies ny well to both. 
Test n September 1, 1884 oad 2.15 p.m. 

” en ed ” Rus SL . 2.15 ” 
Duration of test—continuous run, hrs, 24 
Total number‘ofjrevolutions ofengine 22,145 
Mean temperature of feed water,deg, 106.68 


Weight of water supplied to the boilers : 
300 barrels at 419-98 «390.95 _ 1h, 199904.5 


Mean elevation of water in well, ft. 2.3 
», Static head, 218—2.3=ft. .. 215.7 
»» steam pressure—high-pressure 
—in engine-room ... kis eS: 109,29 

Mean water pressure, at engine-room 
gauge, lb... ss Ses sake 81.86 

Mean elevation of water in well, 
above city datum, ft. a a 2.3 


Elevation of centre of water pressur 
auge above water in well, ft, 43,273 —2.3= 40.973 
Add for friction in suction and 
through valves, ft. ... ie ash 2 
Mean head, from water in well to 
centre of pressure gauge, including 
friction, ft. ... Bie ae =40.973 x 2=42.973 
Mean equivalent of same, in pounds 


per square inch = 42,973 x 62.278 _ 
Total dynamic head, or load, in 


pounds per square inch =81.86 x 18.586=100.446 
Mean total dynamic head in feet 


18.586 





2 144 = 
81.86 x 62.7 x 40.973 x 2 = 232.245 
Mean apparent frictional head= 
232.245—215.7=ft. ... 5 a 16.545 


Deductions for Estimates of Duty and Power, 
Mean revolutions of engine per 


minute Bes ae as oat 15.3785 
Mean load on pumps in pounds per 

square inch eS as ee 100.446 
Mean quantity of water supplied to 

boilers in pounds per minute 84.024 
Mean quantity of water supplied to 

boilers in cubic feet per minute . . 1,357 
Mean coal consumption in pounds 

per minute, by terms of contract... 8.4024 


Mean number of times which the 
steam was expanded, based upon ‘ 
indicator cards as before : 

Steam expanded in high-pressure 


cylinder, times = ne x 3.588 
Steam expanded in low-pressure 

cylinder, times ss af 9 5.450 
Steam expanded in both, times 19.555 
Mean net horse-power of engine, 
4616 100 tab x 18,8785 x 4 

.86 x 100.446 x 15. x s 
= XI HS, DY, 
33,000 3 259.4324 
Mean pounds of water, per net horse- 
_ 60x 84.024 
power per hour = = 19.432 


259.4824 





NOTES FROM THE UNITED STATES. 

PHILADELPHIA, January 9, 1886. 
Tne entire iron market throughout the States is on 
the eve of a general advance. e statement is made 
in spite of the expressions heard in well-informed 
circles, thata reaction is probable within sixty days. 
The reasons for such statements are hard to discern, 
chiefly from the fact that the bulk of our iron and steel- 
making capacity is sold up from four to six months ; 
that the repairing requirements are extremely heavy, 
because of the delay of consumers of all kinds of 
material for the past year. Repairs have not been 
made except to minimum limits, and now users of 
material are inaugurating a thorough repairing process, 
besides placing large orders for future requirements, 
covering all kinds of material. Transactions in steel 


15,000 tons; inquiries for old rails, 25,000 tons; 
besides inquiry for larger amounts for late delivery, 
The activity extends to merchant bar and steel plates, 
tank iron, and builders’ hardware. It is difficult to see 
how the upward tendency can be avoided, taking all 
things into account. At thesame time the foundations 
are being laid for the reaction in a few months, 
Manufacturers of crude iron are endeavouring to 
discount these probabilities, and are holding prices 
very near to 16 dols., 17 dols., and 18 dols. for forge, 
and numbers two and one foundry. Higher prices, 
however, are paid for desirable irons, and the 
average quotations for this week may be given at 
16.50 dols. ; 17.50 dols. and 18.50 dols. at tide water, 
The policy of the larger producers of iron, both north 
and south, is to check the blowing of a number of 
furnaces whose output would go to depress the market 
in the course of two or three months. If the increased 
—— can be prevented, the makers think only a 
egitimate upward tendency would be manifested. The 
car ae capacity of the 104 anthracite furnaces in 
last is 29,811 tons, and of the 114 bituminous furnaces 
in blast, 54,199 tons per week. The total productive 
capacity of the 279 anthracite, bituminous, and char- 
coal furnaces in blast is 91,814 tons per week, and the 
nominal producing capacity of the 392 idle furnaces is 
82,704 tons per week. The production at present is 
no more than sufficient for the market requirements, 
An increased production is assured. If it does not 
exceed 10 per cent., the market will absorb it without 
detriment to prices. If it should increase 15 per cent. 
within thirty days, which is barely possible, it will work 
disadvantageously, according to present indications, 
At the same time, those who attempt to make guesses 
in regard to the American iron trade, would not like 
to have their guesses read to them six months hence, 
The consumption of material for 1886 will be very 
large. The steelmakers of the United States met in 
Pittsburg on Thursday of this week, and adopted a 
standard of classifications, covering all forms and 
varieties of steel made; it will be adopted by all 
manufacturers of the country. The classification is 
similar in form and feature to the iron classifications, 
Pittsburg will be the head-quarters of the association. 
There was a full attendance from all parts of the 
United States, and the steps taken will result in an 
advance of prices. The managers of the Cleveland 
Rolling Mill notified their employés yesterday, that 
their wages would be advanced 10 per cent.; 3000 men 
are interested. The bar iron manufacturers of all 
States east of the Allegheny Mountains will meet in 
this city next Wednesday. 





A Victorian Hopper Barcr.—The Victorian Public 
Works Department has resolved to have an iron twin- 
screw hopper barge built in Victoria, for harbour purposes 
at Geelong. It will take up 500 tons per hour, steam six 
miles eon with 1200 tons, and will cost 47,700/. The 
hopper will be built by Messrs. Foreman and Co., of 
Yarra Bank, 





THE InstTITUTION OF CrviL ENGINEERS.—At the ordi- 
nary meeting on Tuesday, January 12, Sir Frederick J. 
Bramwell, F.R.S. (President), in the chair, it was an- 
nounced that the following nine associate members had 
been transferred to the class of members: William Ar- 
mitage Brown, Thomas Penn Gaskell, George Andrew 
Hobson, Walter Pitt, Charles Edward Robinson, William 
Henry Scott, Henry Francis Sneyd-Kynnersley, William 
Heron Steel, and Lewis Gordon Tyrrell. At the same 
meeting it was reported that the following sixteen candi- 
dates have been admitted as students, viz. : John George 
Barkley, Arthur Howard Benham, James Bracegirdle, 
Charles Robert Brady, Ernest Canning, Alfred Chatter- 
ton, B.Sc., Thomas Cecil Daniell, Walter John Easton, 
Charles Fredrick Vernon Ford, John Russell Frears, 
Arthur Edwin Trevillion Lees, Harold Medway Martin, 
Wh.Sc., Walter Edward May, John Clarkson, Phillips 
Maynard, Philip William Rygate, B.A., B.E., and 
James Nasmyth Sidebotham. he monthly ballot re- 
sulted in the election of one honorary member: Jean 
Charles Adolphe Alphand ; of three Members, viz. : The 
Hon, Emmanuel Lewis Galizia, Thomas Monro, and 
Thomas Forth Rotherham ; of thirty-nine associate 
members, viz.: Harvey Bagnall, B.A., Valentine !John 
Stuart Blomfield, Harry Blundell, Walter Longley 
Bourke, William Henry Brinckman, Stud. Inst. C.E., 
Thomas Canning, Arthur Carey, David wey Phillips 
Davies, William Dawson, Stud. Inst. C.E., Ernest 
Augustus Fawcus, John James Constant Fernan, James 
Glover, B.A., Andrew Paton Gray, William Hellier 
Hutchens, William Hutchinson, Robert Edward Jones, 
William Kingston, George Maxwell Lawford, John 
Randall Mann, Harold Morse, George Tod Ogilvie, Stud. 
Inst. C.E., Thomas Cassinet Palmer, Stud. Inst. C.E., 
William Penman, Thomas Sydne Pollard, Henry James 
Pryce, Alfred Ransome, James Stafford Ransome, Stud. 
Inst. C.E., David Campbell ef Hudson Reah, 
Thomas Blair Reynolds, Stud. Inst. C.E., Hugh Savage, 
George Herbert Shaw, Wh.Sc., Stud. Inst. C.E., Ed- 
ward Stables, Stud. Inst. C.E., Geo Richardson 
Strachan, Robert Henry Taylor, Gilbert Kennedy 
Trench, Walter Frederick Vinter, B,A., Stud. Inst. C.E., 
James William Welsh, and Julius Wiborg ; and_of two 
associates, viz.: Henry Doulton and William Hunter, 





rails for the week foot up 40,000 tons; bridge iron, 
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RECORD. 
Compitep By W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics, 

C of Specifications may be obtained at 38, Cursitor-street, 

ncery-Lane, E.C., either per or by letter, enclosing 
amount of and postage, addressed toH. Reapzr Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 


ea ape ry) ~ “ of @ comp yh yee 
give notice at t ‘atent Office of opposition to ant of a 
Patent on any of the grow mentioned in the et.” 


STEAM ENGINES. 


16,525. R. M. Marchant, London. Steam Engines. 
(8d. 7 Figs.) December 16, 1884.—This invention relates to im- 
provements upon a process for which Letters Patent were granted 
to applicant under No. 2120 of 1883, according to which nearly 
the whole of the steam used in a steam engine cylinder is returned 
to the boiler. Part of the steam is returned to the boiler by means 
of pumps, and the remainder of the steam is applied for working 
the engine by expansion and vacuum and then condensing this 
steam, the resulting water being passed on with air to the pumps 
so as to saturate the steam therein, this saturated steam being re- 
turned by the ae to the boiler. a@ are the high-pressure 
cylinders, and 6 the low-pressure cylinders. The supply De 

'y of 





delivers the steam to a check valve i which governs the supp 


Fig .1. 



































steam to the operating valve k of the cylinders a. There is an 
interval of time between the delivery of steam from the cylinder a 
to the first pump, and the opening of the valve m, which delivers 
the remainder of the steam to the cylinder b. n is the exhaust 
valve of the low-pressure cylinder, The exhaust pipe leads to a 
condenser. The first pump of the series is limited to operation on 
steam only, the condensation water and air being supplied beyond 
the force valve of this pump. The steam condensation water and 
air are delivered into a bya leading from the force valve of the 
first pump to the second pump, the steam valve being in advance 
of the condensation water valve and this valve being in advance 
of the air valve. The condensation water is delivered by a separate 


pump instead of by the pump thatdelivers the air. (Sealed Jan- 
uary 15, 1886). 
286. C. Hartung, Nordhausen, Germany. Valve 


Gear. [6d. 6 Figs.) January 8, 1885.—a isan eccentric: driven 
by a countershaft ; its rod is connected by a rod e to the lever / 
that actuates the admission of steam to the cylinder. The rod a 
is also pivotted to a pint on a block ¢ sliding in a slot on’a disc b, 
the axisk of which is connected by an arm f and rod g to the slid- 
ing collar of the governor, so that the motion of the latter will 


Fig . 2, 























more or less incline the slot. On the speed of the engine increas- 
ing the governor will cause the slotted disc b to turn, thus giving 
the block ¢ and pin i an upward and downward motion in addition 
to the horizontal to-and-fro motion. The movement of the end k 
of the eccentric rod is thus so modified as to cause the valve to 
close, and cut off the steam supply at an earlier part of the stroke, 








the cut-off taking place sooner the greater the obliquity of the 
slot. (Sealed December 18, 1885). 


688. R. H. Twigg, London. Compound Steam 
~ 17, 1885.—The pot steam from 


ay, we (2d.) January c 
the high-pressure cylinder is led through tubes in the steam 
pene of the low-pressure cylinder and is there heated by the steam 
n the jacket. (Sealed December 1, 1885). 


1722. T. Swan, Jarrow, Durham. Valve Gear for 
Steam . (8d. 7 Figs.) February 7, 1885.—The move- 
ments of the valves are derived entirely from the main connecting- 

, and are applicable to marine, | tive, or stati 'y engines. 
The figure shows the invention applied to an ordinary type of 
inverted direct-acting marine engine; 4 is a lever of the first 
order centred on a fixed fulcrum 5 having its longer arm freely 




















attached to the lever 2 centred at 3, and bee | on its shorter 
arma stud 6 upon whichthe curved reversing link 7 is freely 
centred. The arm 8 is attached to the reversing link in the 
manner of a bell-crank. The valve connecting-rod 11 takes hold 
of the slide block 12 in the reversing link, and is moved into 
varying positions by the drawbar 13 by steam, hydraulic, or 
manual power. (Accepted November 24, 1885). 


5881, J. Eatock, Hindley, Lancs. Slide Valves. 
(6d. 2 Figs.) February 11, 1885.—A wedge-shaped slide valve 
slides on two inclined facesand has a chipping piece at the bottom 
for taking up wear. Steam is thus prevented from holding the 
valve to its seat and the friction of the valve is considerably 
diminished. (Accepted October 2, 1885). 


2086. T. McCulloch, D. McCulloch, Kilmarnock, 
Ayrshire, fand T. White, Gov: Lanarks. Valve 
Gear. (Sd. 3 Figs.) February 14, 1885.—This invention re- 
lates to gear which is specially applicable to reciprocating 
engines for pumps and air compressors. The steam cylinder A 
and pump cylinder B are connected by the duplex frame C C'. 
FE is a small steam cylinder with crankshaft F for actuating 
the main slide valves A! A? by eccentrics II'. The connecting 








rods F? are actuated by the double arms G of the levers G G' oscil- 
lating on a rocking shaft H, and having the long arms G! con- 
nected to the lower end of the bracket D! on the piston-rods. The 
slide valves of the engine E are actuated from the crankshaft F. 
The crankshaft F gives the valves a! a2 their proper stroke and 
movement. Engines can thus be rendered steadier, and more 
highly expansive. (Accepted November 27, 1885). 


2284. E.C. Peck, Old Charlton, Kent. Slide Valves. 
(6d. 18 8.) February 19, 1885.—The exhaust orifice is moved 
to one side in the cylinder to a point over which the valve partly 
rotates upon a pivot, while the other part of the valve reciprocates 
over the steam ports. The steam ports are radial to the exhaust 
orifice, which is made circular. The power required to move the 
slide valve is thus considerably reduced. (Sealed January 1, 1886). 


5085. F. W. Crohn, London. Steam Engines. (6d. 
2 Figs.) April 24, 1885.—The engines are single-acting, so that 
when the pistons are moving in one direction there is steam in one 
end of the cylinder, and the opposite end is in communication with 
the receiver, condenser, or theatmosphere. By thus reducing the 
differencés of the internal temperatures in each end of the cylin- 
ders greater economy is obtained and back lash is prevented. 
(Sealed December 11, 1885). 


9928. W. L, Collamore, Warren, Rhode Island, 
U.S.A., and W. Ackroyd, Bradford. Engine Gover- 
[4d. 3 Figs.) August 21, 1885.—Supplemental weights 
are geared to an ordinary ball governor in such a manner that 
when the governor rises or falls the weights come into operation, 
adding or relieving the weight on the governor, A dash-pot with 
an intermediate spring is employed to offer a desirable resistance 
to the motion of the governor, (Sealed November 27, 1885). 


10,177. A.J. Boult,London. (W. W. St. John, New York, 
U.S.A.) Steam Engines. (6d. 13 Figs.) August 27, 1885.— 
This invention relates to piston valves and piston kings of loco- 
motives and other quick-running steamengines. The piston valve 
has bisected heads held together by the steam pressure, and 
forced apart by the action of a spring when relieved of this pres- 
sure. The piston has a split head provided witha filling piece over 
_ and made expansible by a wedge. (Sealed December 22, 


11,223, H. B. Merton, London. Compound Steam 
Engine. (4d. 1 Fig.) September 21, 1885,—This invention re- 
lates to a small power compound engine, the object being simpli- 
city of construction and capability of varying the power when re- 
quired. The two cranks are opposite to one ther, and all the 
ports are governed by one slide valve. When it is desired to in- 
crease the power, high-pressure steam is admitted to the large 
cylinder. (Sealed December 30, 1885). 


GAS ENGINES. 





16,698. G. Turner, St. Al Gas Engines. [11d. 
12 Figs.) December 19, 1884.—The object is to secure the — 
ignition of the gaseous mixture in non-compression engines. Two 


slide valves are placed face to face and move in opposite directions. 
The opening and closing of the ignition port is thus effected in 
half the time required when an ordinary single slide valve is used. 
(Accepted November 13, 1885). 


«610. J.H. Johnson, London. (J. J. E£. Lenoir, Paris.) 
Portable Gas Engines, (8d. 6 Figs.) January 15, 1885.— 
This invention relates to gas engines for agricultural and other 
| lyme working with carburetted air or other explosive mixtures. 

¢ combustion chamber A is separated from the cylinder B by 








non-conducting materials in such a manner that the temperature 
of this chamber may be raised to from 300 deg. to 400 . Cent 
whilst that of the cylinder is under 100 deg. The explosive mix- 
ture is introduced directly into the cylinder without first passing 
through the combustion chamb This mixture is afterwards 
Pp din the chamber A by the piston, and becomes highly 
heated before the ignition which takes place gradually, proceeding 
from the surface of the piston in the direction of the end of the 
chamber A, which thus receives all the calorific products of com 











Fig-1 





bustion. This preliminary heating of the gaseous mixture pro- 
duces a complete combustion of the gas and a more advantageous 
utilisation of the elastic force of the explosion. Air heated by the 
burnt gases is supplied by the pump E to the carburetter K, com- 
municating with a gas bag H. Thence the carburetted air passes 
to the working cylinder. The carburetter consists of a vessel con- 
taining sponge which is constantly saturated with liquid hydro- 
carbon. (Accepted December 4, 1885). 


1218, C, W. Pinkney, Smethwick, Staffs. Governors 
for Gas Engines, &c. (8d. 1 Fig.) January 28, 1885.—a is 
the ignition valve rod of the gas engine, and cis the gas admis- 
sion valve worked by the rods feg. On the valve rod a is a 
bracket A carrying the pini on which the lever & turns ; this lever 
k is pressed downwards by the _— bolt 2. On the lever kisa 
block m capable of adjustment thereon by the crosspin at m?, and 
on the underside of the block is an incline n, This block is pressed 
against a roller g working on a fixed axis, When the engine ac- 














quires a speed higher than the arranged normal speed, the incline 
n on the block m travels so fast over the roller q that the free end 
of the lever k passes over the top of the gas valve lever e, and the 
gas valve c is not operated, and as no gas is supplied to the engine, 
the speed slackens. This causes the slower e of the incline 
n over the roller g. The free end of the lever k then acts on the 
lever a and gas is readmitted through the valve c. The invention 
may similarly be applied to steam and compressed air engines. 
(Sealed January 15, 1886). 


10,401. P. M. Justice, London. (W. HE. Hale, Chicago, 
U.S.A.) Gas Engines. {10d. 13 Figs.) September 2, 1885. 
—tThis invention relates to means of constructing gas engines to 
prevent the waste of the explosive mixture, to maintain the ex- 
plosive effect of the charge at all times uniform, to graduate the 
amount of mixture in proportion to the age required, to pre- 
vent the backward travel of the flame in the reservoir, and to 
facilitate and insure the ignition of the charge. (Sealed December 
22, 1885). 

12,483. A.M. Clark. (The Economie Motor Company, New 
York, U.S.A.) Gas Engines, (8d. 11 Figs.) October 19, 
1885.—This invention relates to a novel arrangement of valves for 
non-compression gas engines. The air (H) and exhaust (K) valves 
are arrauged on one side of the cylinder, and are actuated by 
eccentrics carried by a valve shaft lying parallel to the cylinder, 
and taking its motion from the crankshaft of the engine. The 
admission of gas is effected by means of the valve N. The air 
valve opens during alternate outstrokes of the piston D; the 
exhaust valve is made to open during every instroke of the piston 

















and the ignition valve is opened at the beginning of alternate 
outstrokes of the piston. The gas valve is made to open during 
the latter portion of alternate outstrokes of the piston D while 
the air valve is open. The ignition valve is actuated by the crank 
disc f*. The gas may be admitted from the supply to a gas bag, 
and thence to the engine in measured quantities. The gas valve 
is held open when its bag is inflated, and the collapsing of the bag 
is insured when inflation ceases. The escape of gas, when the 
engine stops with the gas on, is thus entirely avoided. (Accepted 
November 30, 1885). 
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TRACTION ENGINE. 
11,439, H. J. Haddan, London, (UL. C. Taber, Syracuse, 
New York, U.S.A.) Traction Engines. (6d. 4 Figs.) Sep- 
tember 25, 1885.—With the forward or steering truck is bined 


by the return flow pipes p. The tube boxes consist of two halves 
connected together by means of studs b and gest suitably at e. 
The water tubes a are fixed in the tube box by expansion. d are 
cleaning holes provided with covers f, which are fastened down in 





a countershaft having a flexible joint to allow one end thereof 
to accommodate itself to the oscillations of the axle, so as to 
be maintained at a uniform distance from the same. This in- 
vention further relates to mechanism for transmitting motion 
from the driving shaft to the countershaft and from the latter to 
the forward axle. (Sealed January 1, 1886). 


BOILERS. 


13,116. T. Schiller and P. Brennicke, Berlin. 
Steam Generators. (6d. 4 Figs.) October 30, 1884.—Four 
generators, A, B, C, D, are oat at right angles to each other 
around a common centre, and are connected by tubes as shown. 
The side generators C and D are each composed of two chambers 
connected by tubes. GH are horizontal partitions provided for 
the purpose of conducting the products of combustion between the 
rows of tubes so as to bring them into intimate contact with the 
latter. By removing the cover J the generators C and D and 
tubes G can be cleaned from the outside. The products of com- 




















ustion from the fireplaces K pass into the combustion chamber 
M and through an orifice into the return flue O leading back to 
the fronts of the boiler to an orifice P opening into the flue Q. 
Thence the gases pass through an opening R into the flue 8, and 
then through an opening T into the flue V, where they finally 
heat the lower chamber D before escaping into the chimney. In- 
crustations cannot be formed in the bottom chamber which is not 
brought in contact with the highly heated gases. (Accepted 
December 1, 1885). 


16,249. J. Kirkaldy, London, Steam Boilers. (6d. 
8 Figs.) December 10, 1884.—The boiler is constructed with a 
number of helical coils of tube placed within the fire or flues of 
of the boiler and passing from one part of the water space of the 
boiler to another. (Sealed January 1, 1886). 


112. W. E. Gedge, London. (P. L. Buisson, J. A. Buisson, 
and L. Buisson, St, Etienne (Loire), France.) Steam Genera- 
tors. (6d. 5 Figs.) January 8, 1885.—The generator consists 
of a vessel filled with fragments of metal having for object to 
divide the vaporised water by means of the interstices existing 
therein. The water is injected into the generator in a fine spray, 
(Sealed December 30, 1885). 


208. T. Nordenfelt, London. Steam Generators. 
(6d, 2 Figs.) January 6, 1885.—The products of combustion from 
the furnace of an ordinary boiler are allowed to escape into a 
vessel partly filled with metal, The steam generated passes to the 
engine together with the gaseous products of combustion. (Sealed 
January 12, 1886). 

380. J. Haythorn, Dumbarton. Corrugated Fur- 
nace Shells for Steam Boilers. [8d. 20 Figs.) January 
12, 1885.—The furnace shells or flues are construc’ of segmental 
corrugated plates fixed to each other and to the boiler by means 
of flanges. The shells and flues can thus be constructed much 
more economically than when a single corrugated plate is made 
to extend entirely round the furnace or flue. (Sealed January 8, 


886), 

557. G. Sonnenthal, London. 
Tube ders. (6d. 4 Figs.) January 14, 1885.—Two or 
more sets of expanding parts of different di ters are combined 
inone implement adapted for expanding tubes of several sizes, 
Sealed January 5, 1886). 


1053. W. R. Lake, London. (A. E. E. Jeannolle, Calais, 
France.) Keep’ Steam Boilers Free from Incrus- 
tation. (6d. 1 Fig.) January 24, 1885.—A voltaic battery is 
employed for the pores of deposit upon, and for the removal! 
of deposit from, the surfaces of the boilers with which it is con- 
nected. (Sealed January 12, 1886). 


1193. W. E. Heys, Manchester. (M. Arndt and J. L. 
S. Marichal, Aix-la-Chapelle.) Tubular Steam Boilers. 
(sd. 6 Figs.) January 28, 1885.—This invention relates to a 
sectional tube boiler, of which Fig. 1 shows a vertical section, a 
horizontal section of a complete tube box of the front end of the 


(E. Sonnenthal, Berlin.) 











boiler being also shown in Fig. 2. The iron boiler mantle is bolted 
directly upon the furnace base which is made of castiron or built up 
of masonry, and covered with a cast-iron plate. The combustion 
gases in the flues (formed by baffle plates placed between the 
water tubes a) surround the water tubes a and then pass round 
the steam collector, escaping into the chimney at z. The steam 


formed rises in the tube boxes and passes through the pipes M into 


the shown. A boiler of this construction can be easily and 
thoroughly cleaned and readily fitted together, forming at the 
same time a safe and economical steam generator for small powers. 
(Accepted November 13, 1885). 


B. H. Thwaite, St. Tranmere, Cheshire. 
Steam Boilers. (6d. 5 Figs.) January 1, 1885.—The vertical 
boiler is constructed with a large central flue lined with refractory 
tiles which forms the centre of a nest of tubes, The fireclay lining 
is heated to incandescence by the flames, and thus prevents the 
deposition of any unconsumed carbon. (Accepted December 1, 
1885). 


1404. J. I. Th ft, ck, Middlesex. 
Steam Generators. [ 9 Figs.) January 31, 1885.—This 
invention has reference to steam generators of the kind wherein 
the water is exposed to the action of heat while passing in tubes 
between two vessels one of which acts asa collector and separator. 
The figure shows a steam generator according to this invention 
as mounted in a boat ; 1 isa steam collector and separator which 
ig connected by means of tubes 4 with two water vessels situated 
at each side of the firegrate 8. 8 is an asbestos shield for prevent- 
ing the direct impact of the flame upon the steam separator. 15 





is a baffle plate secured within the steam separator. When the 
generator is at work, jets of mixed water and steam are poured 
from the upper ends of the tubes, the water falls to the lower part 
of the separator, whilst steam turns under the baffle plate and 
enters the steam pipe 16; 21 is a return tube communicating with 
the se tor and water vessels. The water separated passes by 
this tube to the water vessel from which it is again caused to rise 
through the series of tubes by the heat of the furnace. (Accepted 
November 17, 1885). 


1667. T. C. Lewis, London. 
Rhine.) Steam Boiler Furnaces. 7s.) February 
6, 1885.—A regulated divided blast is presented to the furnace, 
one part of the blast being delivered to a closed ash-pit for the 

urpose of supporting combustion, and the other part being de- 
ivered in a heated state to the combustion chamber, for the pur- 
pose of insuring the burning of the gases passing from the fire 


(F. Yates, Unkel-on-the- 
8d. 4 Fig: 


chamber. (Accepted November 13, 1885). 
2131. J. H. Jo London. (H. Graepel Budapest, 
Austria.) for Burning Straw, &c. (8d. 4 Figs.) 


gaseous products of 
y ls which act as guards to the tubes from 
the firebox. (Accepted December 4, 1885). 


2299. J. A. Macmeikan, Great Missenden, Bucking- 
ham, Regula the Draught in Boiler Furnaces. 
(8d. 7 Figs.) February 19, 1885.—The draught from the-furnace 
tube is regulated either manually or automatically with the 
closing and opening of the furnace door by a movable plate in 
combination with means of adjustment. (Accepted December 4, 


February 16, 1885.—Air is admitted to th 
etaabuntion tisais 





4543. A. W.L. Reddie, London. Md Craig, Brooklyn, 
New York, J.S.A.) Steam Boilers. (6d. 4 Figs.] April 13, 
1885.—In order to produce a circulation of water in the boiler hav- 
ing internal furnaces, the feed water is employed as an injecting 
current, whereby a flow of water is induced in the boiler. (Sealed 
December 30, 1885). 


5521. H. S. mazwere and R. McDowell, New 
Jersey, U.S.A. heck Valves for Steam Boilers. 
(6d. 3 Figs.) May 5, 1885.—The check valve is located on the 


inner side of the shell of the boiler, so as to be thoroughly pré- 
tected against the escape of steam in case of accident. (Sealed 
December 24, 1885). 


5811. W. Clarke, Gateshead-on-Tyne. Steam Gene- 
rators. [6d. 4 Figs.) May 12, 1885.—The fire tubes are inclined 
for the purpose of increasing the draught. To the top of the com- 
bustion chamber is fitted a tube for returning unconsumed gases 
back to the fire to be ignited. (Accepted November 17, 1885). 


8133. C. J. Galloway and J. H. Beckwith, Man- 
chester. Speen: for T Corners of Boilers 
or other Plates, (4d. 5 Figs.) July 4, 1885.—In construct- 
ing boilers or other vessels of iron or steel plates rivetted together, 
it is often necessary to thin down the corners of plates so that they 
can overlap, This is accomplished according to this invention 
by a machine in which cutters move in acircular path, the centre 
of which is adjustable to suit different thicknesses of plate, 
(Sealed October 27, 1885). 


_— Cc. B. Davison, Ann Arbor, Michigan, U.S.A. 
Boiler Furnaces. (8d. 2 Figs.] November 3, 1885.—Steam 
pipes enter the furnace through the front wall at such an angle 
that the steam will come in contact with a current of air coming 
in through perforations in the doors about ona line with the upper 
surface of the fuel and the incomplete products of combustion 
arising from the fuel. (Accepted December 4, 1885). 


, Brooklyn, New York, U.S.A. 
} [8d. 4 Figs.] November 3, 1885.— 
Pipes and tubes only are employed in the construction of this 
boiler, the main supporting part being made of comparatively 
large pi to provide ample water and steam capacity, so con- 
structed as to allow for expansion and contraction without injury 
to them, The whole is surrounded by a tubular coil water jacket 
through which the water flows before it enters the steam gene- 
rating tubes. (Accepted December 4, 1885). 


BOILER FEEDING, &c. ¥ 
tkinson, London. Heating and Purtiying 
(8d. 6 Figs.) January 16, 1885.—The water 





the steam collector. The circulation of the water is provided for 


salts, and other impurities insoluble, so that they may be deposited 
or filtered out. (Accepted November 17, 1885). 


1766. P. Smith, Stratford, and J. T. Smith, 
Greenock. Evaporating Sea ‘Water for Supplying 
Marine Boilers. (8d. 1 Fig.] February 9, 1885.—The sea 
water is heated by passing through a coil placed in the exhaust 
passage from the engine to the condenser. It then passes to a 
vessel where it is converted into steam by a series of coils heated 
by steam and contained in the vessel. The steam generated is 
carried into the low-pressure cylinder, doing work in this cylinder 
on its way to the condenser. (Accepted December 1, 1885). 


1959. H, Holden, R. G. Becete,, and T. H. White, 
Salford. ectors. (8d. 9 Figs.) February 12, 1885.—This 
invention, relates to injectors to be employed in cases when the 
injector is situate a considerable height above the level water 
supply. . An additional steam nozzle v acting in conjunction with 
the ordinary steam nozzle w, is employed. Steam is admitted to 





this nozzle by a passage x, The figure shows the he Ge wees of 
the invention to an injector ir which the condensed steam and 
water upon issuing from the nozzle 1 at 1¢, and passing through 
the nozzle 1% , will cause the tube 1 to slide in the direction of the 
arrow until it arrives in contact with the piece 1¢ , thereby prevent- 
ing air or vapour from being drawn in at the orifice C. (Accepted 
December 4, 1885). 


10,702. J. Fletcher, Ashton-under-Lyne, Lanc. 
Injectors. (4d. 2 Figs.) September 10, 1885.—A joint acces- 
sible from outside is added to ordinary injectors between the com- 
bining and mixing or delivery cones, to render speedy access to 
the internal parts possible for the purpose of examining the cones 
and cleaning them if found necessary. (Sealed December 22, 1885). 


10,821. W. Fairweather, Glasgow. (M. W. Hazelton 
and The Babcock and Wilcox Company.) Feed Water 
Heaters and Purifiers. (6d. 4 Figs.) September 12, 
1885.—The steam chamber B which is partially filled with lumps 
of coke, communicates with the chambers K by means of the pipe 
E. The intermediate chamber C contains filtering material. The 
water inlet pipe b extends into the chamber B, and is provided with 
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numerous lateral perforations through which the water is ejected, 
The feed water is forced through the pipe b and gravitates to the 
settling chamber K and rises in the filtering chamber c' to the level 
of the delivery pipe c. Steam is brought in contact with the water 
jets through the pipea. The heavier impurities that are not 
arrested by the coke in the chamber B will lodge in the chamber 
K and the lighter portions, like magnesia, will, be arrested by the 
lumps of coke in the chamber C’. (Accepted November 24, 1885). 


10,974, J. Miller, Hyson Green, Notts. Injectors. 
[4d. 1 Fig.] September 16, 1885.—The combining and delivery 
conesare cast in one piece with the body of the injector. The 
overflow forms a branch of the delivery. (Sealed December 22, 


1885). 
BLOWERS, 


10,323. F. M. Roots, London. Pistons of Blowers, 
&c, (6d. 2 Figs.) September 1, 1885.—This invention relates to 
a method by which the opposite major and minor compound con- 
vex curves of the pistons of Root’s blower are described from 
common centres, whereby the labour of handling the abutments in 
finishing them for use is considerably reduced, and accuracy in 
dressing to the proper shape is attained. The capacity of the 
machine is also greatly increased and greater strength is obtained 
by reason of the shortened waist between the pistons. (Sealed 
December 8, 1885). 


STUFFING-BOXES. 
7566. S. H.S 


parkes, Wellington, Somerset. Stuf- 
Sing-Roxes for Piston-Rods. (4d. 2 Figs.) June 20, 1885. 
—The stuffing-box may be rotated whilst in operation, unequal 
wear being thus prevented and a tight joint is insured with less 

ressure on the packing ring. The stuffing-box is held on the cover 
y means of a flanged ring and by springs abutting upon this ring. 
Rotary motion may be conveniently imparted to the stuffing-box 
by means of a wormwheel engaging with a worm on a rotating 


axis, (Sealed January 1, 1886). 

11,440. H, London. (S. Berry, Williams- 
town, U.S.A.) § “Boxes. [4d. 2 R .] September 25, 
1885.—Upon the cylinder head is secured a flanged adjustable stuf- 
fing-box which has a sliding movement oy the cylinder head so 
as to adapt itself to the movement of the piston-rod. (Sealed 
Janury 1, 1886). 
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THE PETROLEUM INDUSTRIES OF 
EUROPE.—No. I. 


By HERBERT TWEDDLE, JUN. 


Tue petroleum regions of Europe are so inti- 
mately connected with those of Asia, that they 
may be defined as occupying a zone of considerable 
but varying width, extending for some thousands 
of miles from the north-western extremity in Great 
Britain diagonally across Europe, the Crimea, the 
Caucasus, and terminating in Central Asia. 

There are embraced in this zone nearly all Eng- 
land and Scotland, south of the Grampians, Han- 
over, Bohemia, Gallicia, Moldavia, Roumania, Tran- 
sylvania with Hungary, the Crimea, both slopes 
of the Caucasus chain, including Baku, and in 
the Transcaspian regions, the Island of Tcheleken, 
Krasnavodsk, the Neft Gora, the Heri Rud, and 
Tashkent, the last explored petroleum region in 
Central Asia. 

Those areas existing in Northern Italy along both 
slopes of the Apennines, and at Zante, together 
with those in Bosnia, must be regarded as ramifica- 
tions and outliers of the main system. Within this 
zone petroleum and gas springs, beds of asphalte, 
asphaltic limestones, gypsum, and rock salt, salt 
lakes, and active, dormant, or extinct mud volcanoes 
are found, together with hot and sulphur springs oc- 
cupying considerable areas and frequently associated 
together, or in greater or less proximity to, coal 
deposits. Where favourable conditions and symp- 
toms are associated in this zone, borings may be 
prosecuted with almost absolute certainty of favour- 
able results. Any experienced person interested in 
the search for petroleum fields, frequently travelling 
backwards and forwards along different lines within 
the above-mentioned zone, cannot fail to observe 
the great similarity of the geological formations 
where petroleum is known principally to exist, 
viz., in the cretaceous, though it is to be found in 
every formation from the granite and volcanic 
rocks, to the highest and most recent deposits in 
the Aral-Caspian formation. Thus we may assume 
that one or more great cracks or faults in the earth’s 
surface run east and west to the extremities of the 
before-mentioned zone from a point in the central 
Caucasus range where the uplift attains its greatest 
altitude. In this zone there is only one north and 
south great intersecting uplift, which extends from 
Mount Ararat through the Ali Ghaz to Mount 
Elbrouz, where it is lost in the steppe. 

The elevations of these mountains are : Ararat, 
16,916 ft. ; Ali Ghaz, 13,426 ft. ; Elbrouz, 18,576 ft. ; 
and Kaybeck, 16,546 ft. 

This zone may fairly be regarded as more or less 
similar to the petroleum fields of North America, 
which occupy an area of great width, conform- 
ing to the Allegheny chain. The northern ex- 
tremity of this zone commences at Gaspe on the St. 
Lawrence, the Albert mines of New Brunswick and 
Cape Breton occupying a wide region west of the 
Allegheny chain, and extends southwards to the 
Gulf of Mexico, where it joins the mountain chain 
of the Andes and Sierra Nevada, along the entire 
western slopes of which greater or lesser petroleum 
areas exist. The petroleum springs of Cuba, 
Trinidad, and other West India islands, are 
ramifications of the main system, and occupy the 
same relation to the main system of America as the 
petroleum regions of Italy do to the main European 
system. 

The geological characteristics of the Allegheny 
chain in which the richest and most productive 
petroleum regions exist, are however different from 
those of the European and Asiatic formation, But 
although in the Pennsylvania fields the petroleum 
lies in the lower carboniferous and the Devonian, 
the Canadian petroleum exists in almost precisely 
the same kind of formation as the deposits of the 


lower Kuban in Russia, that is to say, under a}. 


heavy formation of lead-coloured clays of volcanic 
origin. 

There can be little doubt but that petroleum 
exists more or less freely along the base of the 
slopes of all great volcanic uplifts. Its great fluidity 
and the enormous pressures under which it is pro- 
duced, diffuse it through strata which it can pene- 
trate for long distances from the cracks by which it 
finds a vent to reach the earth’s surface. In the 
bituminous schists and argillaceous rocks it is ab- 
sorbed and held fast, while in the sandstones and 
sands inclosed by impermeable rocks it is stored up 
ready to be released by the miner’s drill. Some 
twenty-five years have elapsed since petroleum 
became an article of commercial importance, and 





during that period it has been produced in large 
quantities, only in a few localities. 

The first and most productive group includes the 
oil regions of Pennsylvania, New York, Ohio, West 
Virginia, and Kentucky, which have yielded since 
the first well was drilled in 1859 over 200,000,000 
of barrels, equal to 30,000,000 tons. 

The second field is that of the Apsheron penin- 
sula ; the third the Kuban oil regions ; the fourth 
includes Roumania, Gallicia, and Moldavia; the 
fifth, Canada; the sixth, British Burmah ; the 
seventh, California. 

Other known fields, such as thoseof the Punjaband 
Assam, though immense and unquestionably rich, 
have as yet been little explored. Those of Persia, 
the Euphrates Valley, China, Japan, Egypt, Italy, 
and Hanover have produced so little that at present 
they possess no commercial importance. That in 
the near future, as the demand for liquid fuel for 
various purposes increases, these deposits near the 
seaboard will be developed, is unquestionable. 

The chief evidence of the existence of petroleum 
in Great Britain are: The oil-stains frequently 
seen in sandstones around Edinburgh and Glasgow ; 
the beds of bituminous shales and gas springs 
existing near Glasgow on the north; and the 
petroleum springs in Lancashire, Shropshire, and 
Derbyshire, where Young, in 1847, made his first 
distillations of burning oil, but abandoned the 
petroleum springs for boghead coal. The oil-stained 
sandstones of the midland counties, and the colliery 
explosions which increase in number and severity 
with the increased depth of the mines, are evidences 
in favour of the presence of petroleum and gas de- 
posits through the greater area of England and 
Scotland. On the Continent the evidences of oil 
in Hanoyer, many parts of Germany, and in Alsace, 
are well known, and form a link between England 
and the petroleum and ozokerite deposits of Drako- 
vitza and Premsyl, along the north-western parts of 
the Carpathian Mountains, where, more or less, 
petroleum exists, until the deposits of Roumania 
are reached, at which point the south-eastern 
terminus of the mountains is lost in the plain. 

Roumania.—The largest petroleum exploitation 
in Roumania is that at Montiore, otherwise known 
as Sarata. 

The position of this district is on the most 
southern slope of the Carpathian Mountains, some 
fifty miles north-east of Bucharest, and seven miles 
from the railway station of Montiore. The surface 
soil of this portion of the country is sand, with a 
little conglomerate, and the hills are greatly fur- 
rowed by watercourses. The general trend of the 
strata is north to-south, with a slight dip to the 
east, and as almost all the surface consists of sand, 
few outcroppings of rocks are visible, what there 
are being almost entirely limestone and sandstone. 
Gas, ferruginous, and salt springs are numerous. 

Petroleum has been known to exist here for many 
years. The early working was commenced by the 
natives, who began by digging shallow holes, in 
which the oil was collected. It may here be noticed 
that the oil was first gathered to serve as a lubri- 
cant for their wooden-axled wagons, and as almost 
all the transportation, both in this country and in 
Southern Russia, was done by these vehicles, the 
consumption of oil for this purpose was relatively 
very large. 

These pits were gradually sunk deeper until a 

depth of 200 metres was obtained, and after this 
method had been in use for many years the prac- 
tice of boring was introduced. But here serious 
difficulties arose, resulting from the irregularities of 
the strata, which in some places stood almost 
vertical. This ‘caused many crooked holes, In 
one well as many as twenty different strings of pipe 
have been used, the largest of which was 22in. in 
diameter and the smallest interior one 3 in. 
During the past few years Messrs. Maffin and 
McClary, two experienced American drillers, have 
introduced the system of drilling as used in Penn- 
sylvania, and although before this period no wells 
had ever been sunk much over 700 ft. they suc- 
ceeded in reaching a depth at Sarata of 1200 ft. 

Fig. 1 is a section of this well showing the strata 
passed through. This system of drilling is the 
only one that has proved a success in this country, 
where both the “‘ Freefall” and ‘‘ Fauvette” methods 
have been tried, but without good results. All the 
oil produced at Sarata is drawn from pits, of which 
some 400 have been dug; most of these, however, 
have fallen into disuse, owing to salt water breaking 
in and forcing the oil back ; many have also been 
ruined by the caving in of the ground, which is 





here very mobile, in fact, not one pit is vertical, 
and the walls of some have been thrown several 
feet out of the perpendicular, The method of 
digging and lining these pits will be described 
further on. 
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The present total production of petroleum at 
Sarata is 30 tons daily. The oil is of 36 deg. 
Baumé (0.849 specific gravity) ; it has a light green 
colour, and contains little benzine. There is also 
some heavier oil of 24 deg. Baumé (0.913 specific 
gravity), which is well suited for lubricating pur- 

ses. 

The oil is handled in a most primitive manner, 
and twice the actual production could easily be ob- 
tained if the wells were properly cared for. A cast- 
iron pipe line is used to transport the oil from the 
wells to Montiore, where there is a small refinery ; 
in summer the oil runs through the line by its own 
gravity, and in winter a small pump is used. The 
average price of the oil is 1 fr. per vedro (about $d. 
per pound), but it is generally supposed that the 
figure will soon rise, as the Government intend to 
place an import duty on Russian petroleum. 

Some 45 miles east of Sarata there are other oil 
wells, those of Campina, near the town of the same 
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name. The formation of the ground here is well 
worthy of notice. 

Campina is situated on the southern slope of the 
mountains, and by riding up the valley along the 
river, a very good section of the strata can be 
observed. Beginning from the south, we have on 
the left-hand side of the river the oil pits, the pro- 
duction of which is about 17 tons per day of oil of 
40 deg. Baumé (0.830 specific gravity), and on the 
opposite side of the river is an outcropping of the 
oil-bearing sandstone dipping in the direction shown 
by the arrows (Fig. 2). Ashort distance northwards 
there is a break running 74 deg. east, and two more 
parallel breaks occur further to the north ; all these 
run in a regular manner for a long way, both east 
and west. Some distance to the west on the second 
break a well was successfully drilled some years 
since, and large quantities of oil were found, the 
total production being estimated at 1000 tons ; 
others have stated that this well yielded from 
400 tons to 500 tons per day. Between the 
second and third break a well was drilled by 
Mr. McClary to a depth of 1400 ft., and oil 
of 45 deg. Baumé (0.807 specific gravity) was 
found, but only small quantities of it could be 
obtained. The rock is sandstone, limestone, con- 
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glomerate, gypsum, and rock salt. A short dis- 
tance south of the second break are situated the 
extensive salt mines of Telega; these are nearly 
600 ft. deep in a solid bed 6 of rock salt, the 
colour of which varies from pure white to black. 
A short description of this mine may perhaps 
prove interesting. The working of salt mines in 
Roumania is a Government monopoly, and con- 
tributes largely to the revenue, as the extraction of 
the raw material costs almost nothing, convict 
labour being employed. On passing through the 
gates of the wall which surrounds the mine, we see 
a large number of carts loading salt, both in bags 
and in large lumps; these carts are mostly bound 
for the mountains, as the salt used in the plain 
and capital is shipped direct by rail. The formality 
for asking a permit to visit the mine gone through, 
we enter the guard-house, where there are a dozen 


soldiers, most cf whom are lying asleep on a big | 
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trap-door, which on being open discloses the steps 
leading down to the mine. A taper is now given 
to each visitor, and the descent commmences. For 
a short distance the sides are timbered, but this 
soon ceases, and one perceivesthe smooth salt walls, 
now white, now mottled, now black ; these diffe- 
rent colours allow the contortions of the strata to 
be well observed. After descending a hundred 
feet or so we enter a long gallery, through the floor 
of which a hole is cut to the gallery beneath. 








A most curious sight now presents itself ; the 
number of flickering lights convey the idea that 
one is looking down on a small city on a dark night 
from a balloon. At last, still descending, the 
bottom is reached. The semi-darkness prevents 
the walls from being seen, and this probably in- 
creases the idea of vastness, but as far as can be 
judged by the hundreds of twinkling lamps, the 
cavern is in the shape of a short cross, the length 
of which cannot be less than 500 ft. and the width 
200 ft. or 300 ft. The walls are formed with a 
slope, which allows this great excavation to be 
made safely. Some 300 prisoners are usually in the 
mine, and their shouting, joined with the lights 
darting about, make the scene very curious, The 
men are forced to excavate a certain weight of salt 
per day, those who prove themselves refractory 
work in chains. As we passed through, one of the 
miners called our attention to a bed of coal (as he 
called it) which had just been struck. The rock 
was black, and when held in the flame gave out a 
bituminous odour; it was evidently a seam of in- 
truded asphalte. The salt is hewn out in blocks 
by hand, placed on small trollies, and hoisted out of 
the workings by means of a wiach worked by horse- 

ower. 

. Thirteen miles north of Campina some trial wells 
have been drilled, but without finding oil ; one well 
was 1300 ft. deep and gave gas enough to keep a 
steady flame burning some 10 ft. or 12 ft. long. 
This boring is being continued deeper. Fifteen 


miles south-west of Campina there are at Bacau 
some hundred oil pits, the average depths of which 
may be taken at 300 ft. ; the production here is very 
small. 

At Monesti, some 90 miles north of Sarata, ter- 





minate the most important petroleum workings of 
At this point, where there are some 


Roumania. 





150 pits and a dozen or more wells now being 
drilled, oil is found at an average depth of 300 ft. 
The produetion is about the same as at Campina, 
and the oil resembles that of Sarata in body, but 
is not quite so green. The advantage claimed for 
drilling in this part of the country is that there is no 
water to drown out the cil. 

Wells and pits have been sunk in several other 
parts of the country, notably at Ostna, and near 
Galatz on the Danube ; at both places petroleum 
has been found, but not in quantities sufficient to 
warrant prospecting on a large scale. . 

If the reader will turn to the map of Roumania 
(Fig. 3) he cannot fail to notice the regular manner in 
which the petroleum springs exist along the southern 
and eastern slopes of the mountains. The line may 
be said to begin at Mehadia, where there are large hot 
mineral springs which were known to the Romans ; 
from here it extends eastward to Targu Jin, where 









oil springs exist, and deposits of ozokerite are 
found. These deposits skirt the edges of the 
mountains up to a point a short distance east of 
Sarata. Here a bend occurs and the line runs in a 
northern direction, but always along the mountain 
edge. The Carpathian Mountains gradually fall off 
into the miocene tertiary planes of Roumania in a 
succession of parallel undulations. 

Beds of salt-bearing rocks, clays, schists, and 
marls, the latter more or less bituminous and 
strongly impregnated with salt, also exist along the 





edges of these mountains, the tertiary formation of 
which has many points in common with that of the 
Crimea and Caucasus, of which it is really a continua- 
tion. 

The known petroleum deposits of Roumania are 
contained in s of tough blue clay, which also 
contain many intruded veins of salt and gypsum. 
Percolation through these clayey beds is accom- 
plished slowly, and thie may explain why no foun- 
tains or large pumping wells have ever been struck, 
although undoubtedly petroleum exists in large 
quantities. 





THE PATENT SYSTEM OF THE 
UNITED STATES. 


By Grorcr O. G. Coatz, Boston, U.S.A. 
(Concluded from page 90.) 

In attempting to understand fully the mode of 
procedure in patent causes in the United States, it 
may be desirable to know something of the judicial 
system of the country. 

Each State has its own judicial system for the 
purpose of trying causes between its own citizens 





entirely distinct from the system of courts esta- 
blished by Congress for the purposes of trying 
causes arising under the constitution of the United 
States and the Acts of Congress, and of settling 
disputes between the different States or their 
citizens, The system last referred to is made up 
of the Supreme Court of the United States, the cir- 
cuit courts, and the district courts. The Supreme 
Court is composed of one chief justice and eight 
associate justices. This court sits as a body mainly 
to hear appeals from the circuit courts. . 

The whole country is arbitrarily divided into nine 
circuits, and each circuit into a convenient number 
of districts, the boundaries of each district generally 
being the boundaries of a State. In each circuit 
there is a circuit court. composed of one justice of 
the Supreme Court of the United States and a 
special judge, known asa circuit judge. This cir- 
cuit court is required to sit at certain times in each 
district within its circuit. There are also district 
courts for the trial mainly of Admiralty causes, 
each presided over by a district judge, who may be 
called upon, however, if the business demand it, to 
hold a circuit court. 

By Act of Congress the circuit court has jurisdic- 
tion both at law and in equity over the settlement 
of controversies arising under the Patent Law, and 
from a final decision by the circuit court in such cases 
among others, appeal may be had to the Supreme 
Court of the United States. A court of equity, 
while giving the patentee a proper recompense 
for the unlawful use of his invention, also has the 
power of enjoining an infringer from further use of 
the invention, a power which a court of law does 
not possess. Patent causes are brought, therefore, 
asarule upon the equity side of the court. We 
will, therefore, follow the course of a claim of in- 
fringement in the enforcement of which the equity 
side of the court is applied to for relief. 

The statute requires that each patentee and all 
persons vending the patented article shall affix 
upon it the word ‘‘ patented,” with the date of the 
grant, or ‘‘ when, from the character of the article, 
this cannot be done, by fixing to it or to the 
package wherein one or more of them is inclosed, a 
label containing a like notice.” Unless this be 
done by the patentee, no damages shall be recovered 
from an infringer, except on proof that, after being 
notified of the infringement, the defendant con- 
tinued to make, use, or vend the patented articles. 
Tn all cases the infringer should be formally notified 
before the suit is actually begun. 

The formal beginning of the suit in equity is the 
filing of the bill, in which the patentee states his 
grievance and asks that the infringer be enjoined 
from using the invention, and also be required to 
account for and pay over to the complainant the 
profits which he has made by reason of its use, and 
also to pay the damages which he has caused the 
complainant by encroaching upon his rights. This 
bill of complaints is filed in the office of the clerk 
of the circuit court in the district in which the 
infringer is found, and a subpoena is issued as a 
matter of course and served upon the infringer by 
the United States Marshal. The infringer, or 
respondent or defendant, as he now becomes 
in the language of the court, has a limited 
number of days, not less than twenty, in which 
to enter his appearance, that is, give formal 
notice by entering his name, or the name of his 
counsel, upon the docket of the court, that he will 
contest the suit. He is then allowed until the first 
Monday of the following month to file his answer, 
in which he must set forth under oath the general 
ground of hisdefence. In case he can prove “ pre- 
vious invention, knowledge, or the use of the thing 
patented, the defendant shall state the names of 
the patentees and the dates of their patents, and 
when granted, and the names and residences of the 
persons alleged to have invented, or to have had the 
prior knowledge of the thing patented, and where and 
by whom it had been used.” The complainant then 
files his replication in which he joins issue with the 
respondent. These formal steps being taken, the 

taking of testimony begins. The evidence in these 

suits is generally taken at such times and in such 

places as are agreed upon, before a magistrate ap- 

pointed for the purpose, who commits the questions 

and answers to writing, so that they may be 

printed and leid before the court at the time of 
argument. Each party has the opportunity of being 

present in person or by counsel at the examination 

of the witnesses of his opponent and of cross-ex- 

amining them. 
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ordinarily consists, first, of the patent itself, next 
the evidence of some witness as to the act com- 
plained of, and, finally, the evidence of some com- 
petent man, generally an engineer or mechanic, 
who tells under oath in his own way what he under- 
stands to be the invention described in the patent, 
and referred to in the claim, and compares with it 
the respondent’s machine or process, showing the 
points of ‘similarity and of difference. The re- 
spondent often produces his machine or discloses 
the several steps of his process, and so saves the 
complainant the trouble of introducing evidence 
upon this point, and also insures the trial and 
settlement of the real issue in the case, a point of 
much interest to the respondent, if he desires to 
continue in business, as to the complainant. 

This is all the complainant ordinarily attempts to 
prove in opening the case. The respondent next 
introduces all his evidence in support of his answer, 
including the correspondence which the inventor 
had with the Patent Office when procuring his patent, 
if this seems of value, and such patents as may in 
the respondent’s opinion, have any bearing upon 
the case, either as depriving the patentee of his 
claim as first inventor or as limiting the scope of the 
invention, tending to show, in other words, that 
the invention in reality is not.as broad as it appears 
upon the surface. He also makes use of an expert, 
some competent man who can point out to the 
court the bearing which from an engineer's or 
mechanic’s point of view the matters of defence 
have upon the invention, and also can compare the 
invention as defined with the assistance of the prior 
patents and other evidence of like nature offered by 
the respondent with the respondent’s machine. The 
complainant has an opportunity to take such further 
testimony as he deems necessary in view of the testi- 
mony of the respondent. When his testimony is all 
taken and printed, the case is ready for argument and 
will be heard by the court, and the bill dismissed or 
a decree issued, according to the circumstances. The 
taking of testimony should be completed within 
three months from the date of the filing of the re- 
plication, but in point of fact the amount of testi- 
mony to be taken and the many engagements of 


counsel make this practically impossible in many. 


cases, and often from six months to two or three 
years and even more, elapse between the filing of 
the replication and the close of the testimony. 

If the bill be dismissed the complainant has a 
right to appeal, within a limited time, to the Supreme 
Court. If he doesnot appeal he must pay the court 
charges or costs as they are called. If, however, 
the court decides in favour of the complainant it 
issues an interlocutory decree ordering an injunc- 
tion to restrain the respondent from using the com- 
plainant’s invention, and also referring to an officer 
called a master, the question of what the respondent 
shall pay the complainant in settlement of the 
matter. When this question is settled, a final 
decree is entered, which orders that the com- 
plainant recover from the respondent the amount 
reported by the master and the court charges or 
costs. From this decree the respondent may appeal 
to the Supreme Court of the United States within 
a limited time. 

Under certain circumstances the court will enjoin 
an infringement during the pendency of the suit, 
but this proceeding is rare, unless the patent has 
been sustained in a previous suit, and there seems 
to be no very good defence which has not been 
passed upon already in such previous suit. The 
practice as to procuring such an injunction differs 
materially in different parts of the country. It is 
enough to say that it is issued after affidavits have 
been filed on both sides, stating the facts briefly 
and upon hearing of both parties by the court. 

Such is, in brief, the procedure in a court of 
equity ina patent suit in the United States. In 
matters of detail the practice differs in different 
parts of the country, but the substance is the same 
everywhere. The course is long and often expen- 
sive, but after the patent is once sustained it is 
treated by infringers with a considerable amount of 
respect, and the cost of the first suit really pays in 
a measure for the enforcement of the patent 
against a great many other infringers. 

The conduct of such a case requires a peculiar 
knowledge of both the law and procedure, and there 
has grown up aclass of lawyers who take charge of 
the trial of patents causes practically to the exclu- 
sion of other business. There is also a class of 
persons known as experts who have had a thorough 
training as engineers, mechanics, or chemists (in 
the American sense of the word), and who make a 





profession of testifying in patent suits, receiving 
retainers, and governing their charges much as the 
lawyer governs his. The views of the older and 
more experienced of these men are received by the 
courts with great respect, their long service and un- 
doubted integrity entitling their opinions to great 
weight, and that party to a suit is fortunate who 
can afford to employ one of these more experienced 
men. A lesser light may do the work equally well 
in a particular case, but his judgment on the whole 
will not be so ripe, and consequently it is natural 
and right that his opinions should not carry that 
weight which they would had he been tried more 
often. 

In such an article as this it is impossible to go 
fully into details, and to such readers as are familiar 
with this subject, either from study or experience, 
the writer must say by way of apology that he has 
only attempted to give the barest outline of his sub- 
ject inthe hope that those who are still without 
practical knowledge may be warned in time against 
some of the dangers which otherwise might be fatal 
to their business. The inventor’s only safety in 
these matters is toremember that if his invention 
has any merit in it atall, it will be of value or not to 
him according as he chooses to protect it. If he 
builds his house of cheap timber it will not be so 
profitable to him in the end as if he built it of stone 
upon a good foundation, although in the latter case 
the first cost will be much greater. So if he wishes 
to protect his invention by a valid patent which 
shall secure to him all to which he is entitled, let 
him bear it in mind that true economy demands 
the employment of a good man, who will manage 
the business as carefully as if it were his own, and 
he should expect to pay such a man a fair compen- 
sation for his work whether the issue be successful 
or not, remembering that a man’s earning capacity 
should not be measured entirely by the result of 
his work, but by the conscientiousness and ability 
with which he performs it. 
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A Practical Treatise on the Science of Land and Engineer- 
ing Surveying, Levelling, Estimating Quantities, dc. 
By H. S. Manaere Architectural and Engineering 
Surveyor. Fourth Edition, revised and corrected, 
with an Appendix by Grorce W. Usit1, A.M.I.C.E., 
M.S.A., &c. London: E. and F. N. Spon. 

In these days of competitive and other examina- 
tions there still exists a demand. for text-books, 
wherewith to coach the young aspirant to fame and 
riches, and for such Mr. Usill has introduced us to 
an old friend with a new face, giving a large quantity 
of information on the various subjects with which 
a land surveyor is expected to be conversant. He 
does not appear to give his readers credit for a deep 
knowledge of even elementary mathematics, and in 
his revision has either cut out too much or too little 
—probably the latter, for most young men who 
become engineer’s and surveyor’s assistants, have a 
good foundation of arithmetic and algebra, at least, 
if not somewhat deeper. In the preface Mr. Usill 
tells us that he has abolished the central column in 
the surveying field book, and introduced an inter- 
mediate column in the level book. With regard to 
the former, there are still many surveyors who 
prefer the abolished method, and as to the latter, 
there are few who, during the past quarter of a 
century, have not used a separate column for inter- 
mediate sights. The present volume tells us nothing 
of the method of keeping a level book by the height 
of instrument, which a great many engineers adopt 
as soon as they are out of leading-strings, although 
generally taught the ‘‘ rise and fall” system. 

The book is divided into six parts, which are a 
revision of Mr. Merrett’s work, and has an appendix 
by Mr. Usill. Part I. contains an introduction and 
the principles of geometry, to which the remarks 
above relating to mathematical education apply 
generally. We notice that the author describes the 
line and other properties of an arc as definite lines, 
rather than as the relations which these lines bear 
to the generating line, or radius. Had this been 
left to a text-book on trigonometry, a very common 
error would not have been made. Part II. treats 
of land surveying with the chain and theodolite. 
The general directions for laying down base and 
other lines are excellent, pointing out the care that 
is necessary, both in ranging straight lines and also 
in taking a sufficient number of tie lines. In the 
latter point, however, we think that the surveyors 
of a first-class tithe map would require rather more 
than is here shown to be actually necessary. 














The instruction for chaining, taking offsets, and 
all similar details, are admirably given, and many 
practical problems are worked out both for chain 
and theodolite surveying, in many cases compari- 
son being made as to which is the better method 
toemploy. Mining, town, and railroad surveying 
are all treated, of as well as laying out and dividing 
land, and apportioning the same both as to area and 
value per acre ; this part cluses with some problems 
in plane trigonometry bearing on the subject of 
surveys. Part III. treats of levelling and enters 
fully into the details of keeping and proving the 
level book : it deals also with Parliamentary plans 
and sections, gradients, laying out curves, &c., for 
railways. With regard to the last-mentioned subject, 
the reviser has hardly brought the information up 
to the ‘‘requirements of the present day ;” the 
author says ‘‘ the line being carefully drawn on the 
plan, the curves are clearly described by their radius, 
and tangent points drawn, a tracing is given to the 
surveyor to stake out the same.” We are told 
nothing about taking the intersection angle between 
the straight lines, and calculating the length of 
tangent, as is the universal custom, neither are we 
informed how to set out curves without first laying 
them down on the plan. Again the author is not 
quite correct in giving the rule for the offset from 
the tangent, telling us that it varies with the square 
of the distance along the tangent, whereas in reality 
it varies with the square of the chord; in fact he 
gives us the rule for a parabolic curve ; and in one 
problem he gives 165 ft. as the offset from a tangent 
where it should be 176.88 ft. Here as in other 
places, the reviser might have used his pruning 
scissors with advantage. Part III. closes with in- 
structions for setting out side widths for railways. 
Part IV. treats of calculations of quantities for 
estimates, those for earthwork depending on a table 
in Part VIL., which is quite correct for ground level 
in cross-section, but a little more information con- 
cerning the extra quantity due to sidelying ground 
would have been animprovement. Part V. describes 
the different instruments used by engineers and 
surveyors, giving a full account of those most used, 
and treating of their adjustments. Part VI. contains 
thirty-three tables, amongst which may be noted : 
logarithms of numbers to six figures, logarithmic 
sines and tangents to five minute differences, natural 
sines, &c., earthwork table, offsets for railway 
curves at 66 ft. from tangent, tangential angles for 
66 ft. of curve, areas of circles, and many other useful 
tables. 

We now come to the appendix by Mr. Usill, which 
is divided into five parts, as follows: I. On Parlia- 
mentary surveying; II. On contouring; III. On 
setting out bridges, viaducts, &c. ; IV. On gauging 
streams ; and V. containing extracts from the 
Standing Orders of the Houses of Parliament. 
With regard to the first-mentioned, the author 
advocates the making of special surveys for deposit 
plans, and shows good reason for his opinion ; but 
unless he can persuade promoters to give more time 
for the preparation of such plans, his advice becomes 
impracticable. He remarks two very important 
qualifications for the Parliamentary surveyor, viz. : 
care in the execution of his work, which is generally 
acknowledged to be necessary, and courtesy to all 
with whom he may come in contact, which though 
seldom advocated is a piece of advice worthy of 
more general notice. Having dwelt at such length 
on the main part of the work, little more can be 
said of the appendix, although from its excellence, 
it seems a pity that Mr. Usill did not cut more out 
of the original work and add more of his own 
authorship. 








Tue Ciypg Locomotive Works: Erratum.—On page 
49 ante a machine made for the Clyde Locomotive Works 
by Messrs. F’, and J. Butterfield and Co., of Keighley, was 
inadvertently described as being designed for grinding case- 
hardened wrought-iron axle-boxes, instead of case-har- 
dened expansion links. On the succeeding page the 
correct purpose was mentioned. 





JUNIOR ENGINEERING AND ScrentiFic Society.—This 
energetic Society has issued its prospectus for the ensuing 
session, and offers a capital programme. The distinctive 
feature of the Society is that no member is admitted over 
twenty-six years of age. It is thus emphatically a young 
man’s society, and we would advise all who aspire to occupy 
a leading position at some future date, in more important 
institutions, totake the opportunity here offered, for gain- 
ing facility in debate. A fluent delivery and the art of 
marshalling facts in due sequence, cannot be gained ex- 
cept by practice, and that at a comparatively early time 
of life. The a1 address is 64, Reedworth-street, 
Kennington-road, S.E. 
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ENGINEERING. 


[JAN. 20, 1886, 








speed, averaging from 8 to 84 knots regularly. It is 
their independence of wind, tide, and almost of 
weather, which is their main feature from a commer- 
cial point of view. As soon as their fish is on shore 
they are off again to the fishing grounds. The fish is 
always brought into market fresh and good, in time 
for the morning sales, and thus the steamers can 
obtain a much higher price for their ‘‘ takes ” than the 
sailing boats. They are all worked on a co-operative 
system, under which the crews are paid partly in 
wages and partly by the result of their ‘‘takes.” It 
is found satisfactory by both owners and crews. 

If fishefmen were left to themselves, it is not pro- 
bable that the introduction of steam to fishing boats 
would make very rapid progress. The boats built 
hitherto all belong to capitalists. At the same time it 
is evident that the West Highlands of Scotland and 
all the coasts of Ireland, possess enormous sea wealth, 
which only requires to be opened up by fishermen in 
conjunction with capital. Such a combination, with 
steam fishing boats at their command, to make railway 
— expeditiously, have before them a splendid field 
or remunerative trading. It may be here mentioned 
that one company has been already organised to work 
ir the West Highlands, It is a well-known fact that 
the most successful fishers in both the west of Scotland 
and Irish fishings are east coast men, who take their 
sailing boats through the canals at considerable loss of 
time to themselves. Vessels titted with steam can 
evidently accomplish these migrations more expedi- 
tiously, and therefore cheaply, and thus have more 
time for their legitimate business, that is, fishing. 

From the recently published report on the Irish 
Fisheries for 1883, we gather that as an Irish industry 
fishing is rapidly decreasing. In 1823 the Irish fleet 
of fishing boats contained 27,142 vessels, but in 1873 
this had dwindled down to 7181, and in 1883 it had 
further decreased to 5866. That is to say, the Irish 
fleet of sixty years ago was five times more numerous 
than now. Ireland has a coast line of between 2000 
and 3000 miles, and her seas teem with all kinds of 
fish in common use, such as herring, cod, ling, had- 
dock, mackerel, whiting, turbot, soles, plaice, salmon; 
yet this harvest of an ocean is not half utilised, and 
the Irish fishing boats are decreasing year by year. 
Again, the value of the whole Irish herring fishing is 
not nearly so valuable as that of either Wick or 
Fraserburgh, and it is a bad sign that more than half 
the boats engaged in it come from Scotland, England, 
or the Isle of Man. 





ROLLING MILL FOR CRUCIFORM 
SECTIONS. 

THE use of cast iron for building purposes, columns, 
stanchions, and girders is —- ut surely, di- 
minishing. Experience and experiments alike have 
shown conclusively that even under ordinary con- 
ditions, cast iron is, owing partly to its mode of produc- 
tion and partly to its low tensile strength, an unreliable 
material, especially in hollow sections. Columns 
with the material unevenly distributed, with flaws 
and blisters in their comparatively thin sides, have fre- 
quently failed under little more than ordinary loads, 
and in case of fire, cast iron is more unreliable still in 
consequence of its tendency to split and crack when a 
jet of water is impinged upon it while in a heated 
state. 

Several lamentable accidents having occurred in 
Germany, mostly from the fall of buildings sup- 

orted on cast-iron columns, the president of the 
Berlin police caused an Act to be passed, according to 
which the use of cast-iron columns or stanchions, 
carrying walls or floors in dwelling-houses, where the 
basements are occupied ag stores, is entirely pro- 
hibited, unless they are built into brickwork. Wrought 
iron or mild steel will have to fill the gap thus 
opened, and it is to be hoped that the entire abolition 
of cast iron for structural purposes, will create an 
outlet for the undeniable over-production of our rolling 
mills. For columns and stanchions, built-up structures 
have so far almost invariably been used, and for years 
angle, channel, and joist irons, in combination with 

lates, formed the only available material. The famous 

*heenix column was a considerable improvement in this 
direction ; in it four or more segments are united by 
external flanges into a circular column having external 
vertical ribs from top to bottom. Cruciform sections 
have been only obtainable of comparatively small dimen- 
sions and of decidedly unsuitable shape, showing a dis- 
tribution of materia] far from economical for the in- 
tended purpose. All these wrought-iron structures 
require considerable labour in fitting and rivetting, 
and are consequently rather expensive, and in the end 
often but indifferently adapted for their purposes. 

With a view of developing this evidently wide field, 
Mr. Hugo Sack, of Duisburg, has designed and patented 
a rolling mill for rolling cruciform sections of large dimen- 
sions and of any desired distribution of material. Some 
of the forms proposed by him are shown in the small 
sections in Fig. 12, annexed, from an examination of 
which it will be admitted that these sections offer 
admirable opportunities for the attachment of brackets 


for carrying floor girders or making other connections. 
Mr. Sack has taken considerable pains to scheme quite 
a number of suitable attachments, but engineers will 
probably prefer, as a rule, to design their own, best 
suited to the respective conditions. We learn from Mr. 
Sack that simultaneously with himself, Mr. Seaman, 
of the Phcenix Rolling Mills, Pittsburg, has designed 
and erected a mill . the same purpose, which is 
already turning our similar sections. 

Of Mr. Sack’s mill we publish illustrations on our two- 
page engraving this week, but before entering into a 
detailed description of it, it will be well to make 
clear the general principle of its action. The mill is 
designed as a reversing rolling mill, and to be 
capable of turning out sections of from 8 in. to 14 in. 
across. If iron is to be used asthe material, the bloom 
or packet is first passed through ordinary roughing 
rolls in which a crude cruciform section is given to it, 
previous to it being introduced into the cruciform mill. 
Where mild steel is the raw material, ingots may be cast 
of suitable section. The train will be quite capable of 
rolling these heavy sections from rough ingots, and of 
finishing them completely, all parts of the mill being 





made adjustable, but it is anticipated that very soon a | 


top roll, by means of a pitched chain and chain-wheels, 
as shown in Fig. 2. 

It will be noticed in the engravings that the bearings 
of the loose rings are less than half the diameter of 
those of the rolls, but they are, it is argued by Mr. 
Sack, of more than ample strength, since compara- 
tively little pressure comes on them, and that they are 
not, like the rolls, subject to sudden shocks, since they 
do not begin to come into action until the material is 
fairly within the grip of the rolls. 

It is very essential when rolling these cruciform 
sections, that the leading in and out of the rolls should 
be very carefully done, and ample provision is made 
for this purpose. Two correctly-shaped guide pieces 
12, forming a kind of trumpet-like mouthpiece, are 
mounted upon the same trunnions as the cradles 
carrying the loose rings, and their distance is thus 
adjusted by the levers 6 (see Fig. 4). They are, more- 
over, attached to the horizontal swinging frame by 
bolts 14 working in slots, and being mounted on this 
swinging frame, they partake of its vertical adjust- 
ment. Just outside these mouthpieces are rails 15, 
attached to which are semicircular open troughs, 
in which the section is turned after each passage 






































set of finishing rolls will be put up, which will be very 
much simpler and cheaper, owing to the fact that no 
adjustment will be necessary for the rolls. The principle 
of this new mill will be best understood on reference 
to Fig. 13 annexed, in which A A represent two hori- 
zontal rolls, mounted as usual in vertical frames, while 
between these rolls run two loose rings, mounted upon 
vertical shafts, in such a manner that the point of 
closest approach of all four rolling surfaces is in one 
vertical plane. The rolls are driven in the usual way. 
The rings only answer the purpose of retaining the 
rolled material in the desired shape, and they rotate 
in consequence of surface friction against the rolled 
material only. 

Returning now to our two-page engraving, Fig. 1 
represents a part side elevation and part vertical 
section of the rolling mill; 1 and 1 are the two rolls 
taking their bearings in the strong cast-iron side 
frames, the lower without, the upper with vertical ad- 
justment in the usual way by means of powerful 
vertical screw spindles coupled by bevel gearing, so as 
to insure uniform setting at both ends. These rolls, 
or rather their journal boxes, have lateral adjustment 
in the frames, so as to be accurately set ; the mode of 
accomplishing this is shown in Figs. 6, 7, and 9, and 
consists of bars 9, 9, resting in slots in the frame, 
to which there are attached hooks 10 carrying a crossbar 
11 outside the framing. Set screws passing through 
this crossbar, press against the ends of the journal 
boxes, which latter are arranged with slight lateral 
play in the framing and on the bars 9, as shown in 
Fig. 9. 

The rings 2, 2 are fixed, as before stated, upon 
short vertical spindles, bearing in trough - shaped 
boxes which are mounted on small rollers 5, upon 
which they are easily moved towards, or away from, 
each other. The whole is carried in what may be 
called, a floating horizontal frame, guided at the ends 
in the side poses. or and suspended by four bolts (see 
Figs.’3 and 5), from double-armed levers above. These 
levers have each a fulcrum on the top of the side 
standards ; one end engages under the top crosshead 
of the upper roll, and rises and falls with it, while 
the other is weighted. The leverage is chosen in 
such a manner that the lifting action on the floating 
frame, is one-half that of the top roll, thus insuring 
the rolling of a symmetrical section. The two 
trough-like cradles, carrying the bearings of the 
loose rolling rings (see Figs. 10 and 11), have pivotted 
to them on trunnions at right angles to the short 
shafts carrying the rings, powerful levers 6, the 
lower ends of which are fixed toa crossbar accurately 
centred between the standards, while their longer 
upper ends carry crossheads, forming nuts to a right 
and left-handed screw spindle 8, also accurately cen- 
tred. On turning this screw, the two rings will be 
brought closer together or further apart, and this is per- 
formed simultaneously with the raising or lowering of the 














through the rolls, and then pushed into the mouth- 
piece guide. 

Fig. 14annexed represents the gradual change in sec- 
tions which a rough cruciform ingot undergoes in its 
consecutive passes through the mill ; it will be noticed 
that care has been taken to avoid the undue for- 
mations of fins, and where this is impossible it is 
got over in the next pass. 

Returning the rolls is, in the case of this mill, 
very simple, since only one section has to be operated 
on. When it becomes necessary to reface the rings, 
which, it is anticipated, will not be for some consider- 
able time, the distance between them will be increased, 
which would produce an unsymmetrical section. In 
arranging the chain gear, however, care has been taken 
to compensate, by means of the slack chain, for a 
slight divergence—such, for instance, as the difference 
between two successive passages of the section through 
the rolls. Should the reduction in diameter, however, 
become too marked, the rings will have to be used for 
the next smaller section, and for the same reason the 
rollers for the next larger. 

At present no data are available as to first cost and 
maintenance of such a mill as we have been describ- 
ing, but Mr. Sack confidently claims a very good 
return for it, and bases his claims on the assumption, 
that first cost and maintenance will not exceed those of 
a good ordinary reversing train, and moreover, since 
large sections, varying from 60 lb. to 100 lb. per foot 
run will be rolled on this mill, it will amply repay its 
cost. Based upon the hope that a very considerable 
demand will spring up for large cruciform sections, due 
to their adaptability to all kinds of structural iron- 
work, the handiness with which attachments can be 
made to them at any time after erection, and the small 
cost of columns or stanchions of this type, due to the 
superior distribution of the material, Mr. Hugo Sack 
anticipates that his mill would yield good commercial 
results, 





ENGINES OF THE NEW YORK AND 
BROOKLYN BRIDGE. 

WHEN it was decided to propel the cars of the New 
York and Brooklyn Bridge by the cable system,” it be- 
came necessary to provide the engines furnishing the 
power with a very sensitive automatic regulating 
apparatus, in order that they should accommodate 
themselves to the great and rapidly varying inequalities 
of load resulting from the shortness of the line operated, 
and from the fact of its being made up entirely of in- 
clines without any level portion whatever. ; 

In the endeavour to meet these requirements a pair 
of engines were built, one of which is illustrated by the 
engravings on pages 106 and 107. The cut-off gear there 





* An account of the machinery for cable traction adopted 
in this case, with illustrations of the arrangements, ap- 
peared on page 216 of our thirty-sixth volume. 
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shown has proved to be so sensitive and positive in its 
action, that with all the fluctuations of load and 
steam the greatest average variation from the required 
speed of 56 revolutions a minute, observed during any 
period of eight hours, has been .6 of a revolution per 
minute, or one per cent. variation. Even this was an 
exceptional case, and is more than double the ordinary 
amount of fluctuation in speed. 

The gear is clearly shown in the general view, Figs. 1 
and 2, and the details in Figs. 3 to 8. The main valve 
is of the trunk pattern ; itsinterior communicating with 
an exhaust port near the bottom of the valve chest, 
and it is controlled by a fixed eccentric in the ordinary 
manner, A, Figs, 1 and 2, isthe eccentric rod. On the 
back of the main valve ride the cut-off valves. There 
are two of these, one for each end of the cylinder, but 
they are rigidly connected, so that when one port is 
open the otheris shut. The ports for the cut-off valve 
are double, and the passages in the main valve and 
cylinder are short, so that while they are amply suffi- 
cient in cross-section to keep the maximum velocity of 
the steam below the limit of 200 ft. a second, the entire 
clearance is but 1.8 per cent., including a cylinder 
clearance of ,°; in. 

The explanation of the cut-off gear is as follows: 
B, Figs. 1, 2, and 5, is a lay shaft connected to the 
main shaft by bevel gearing, and making the same 
number of revolutions. Upon it are the sleeve C 
and the cam D, cast together in one piece, Fig. 5. 
In the sleeve C is a straight slot, shown in the 
section Fig. 8. In the lay shaft B there is a corre: 
sponding spiral groove, shown in Fig. 7. <A key E, 
fitting both, is under control of the collar F, which is 
moved backwards and forwards by the governor acting 
through the bell-crank shown in Fig. 6, the rod G, 
Fig. 5, and the lug and strap H. A profile of the cam 
D is shown in Fig. 3. It is embraced by the callipered 
arm of the rocker K (Fig. 2) shown in detail also in 
Fig. 4. The other end of the rocker K is connected to 
the cut-off crosshead L (Fig. 1). The bell-crank M 
(Fig. 1) vibrates about a point on the crosshead of the 
main valve, one arm being connected to the valve 
stems and yoke of the cut-off valves, the other by pin 
and sliding block to the cut-off crosshead L. 

From the preceding it is evident that, while the cut- 
off crosshead L is stationary, there will be no relative 
movement between the cut-off and main valves, there 
being no vibration of the bell-crank M, since its attached 
block slides back and forth in the horizontal slot in 
the cut-off crosshead L. But the moment L rises or 
falls under control of the rocker K and cam D, there 
will be relative motion, and the cut-off valves will open 
and shut. As the cam D can be advanced and retarded 
by the motion of the collar F', which is under control 
of the governor, the gear is evidently automatic. 

It will be seen from Fig. 3 that the profile of the 
cam is such as to give a very quick motion. Five 
degrees of revolution is sufficient to produce cut-off 
from a full bess opening. To accommodate themselves 
to this rapid motion without straining the complicated 
mechanism through which it comes, the cut-off valves 
are made very light, weighing less than 601b. each. 
An advantage of this gear is that cut-off takes place 
with equal rapidity and in exactly the same manner at 
all degrees of expansion. 

The following are the leading particulars of the 
valves, the motion of the cut-off valves being referred 
to the main slide : 


Travel... a 44 
ie Outside lap ... 0 
Main valve Port opening... it 
Inside lap... 04 
Travel... 15 
Cut-off valves Lap oh 
Opening Ot} 


There are a pair of engines arranged as illustrated on 
page 216 of our thirty-sixth volume, each engine 
having a cylinder 26 in. in diameter, with 4 ft. stroke. 
The bedplate is a deep box girder, having the cross- 
head guides cast solid with it. The guides are bored 
toa diameter of 23in. for a forked cast-steel cross- 
head, having cast-iron gibs with Babbitted bearin 
surfaces, These gibs rest upon inclined surfaces, an 
are adjusted by screws. The forged steel connecting- 
rod, 12 ft. between centres, is provided with solid eyes 
at either end, fitted with brass boxes lined with Babbitt 
metal, The size of the crank-pin is 5in. by 5in. The 
main shaft bearing, which measures 12in. by 22in., 
has four part boxes in a jaw on the main bedplate. 
The interior surface of the bearing is Babbitted through- 
out, the Babbitt metal being retained by dovetailed 
grooves in the cast-iron boxes and caps. The upper 
portion of the bearing is solid with the cap, the cap 
being adjustable vertically by bolts and set-acrews. 
The - hooks over projections on the pedestal jaws. 
The side boxes are adjusted by wedges. Each engine 


1s coupled to a 12in. steel shaft, upon which is a fly- 
wheel 18 ft, in diameter, and weighing 260,000 Ib. 
There was originally a dashpot on the end of the 
g g. 6, to which the governor is attached ; 
this failing to work well, it was removed and one 


bell-crank, Fi 
but 








placed upon the end of the rod G, beyond the lug H. 
This latter arrangement gives satisfaction. 

Indicator Cards.—The indicator cards shown in Figs. 
9 to 13 were selected from some half-hundred which 
were taken, as best showing the work of the engine under 
its varying conditions of load. The instrument used was 
a Tabor indicator, and the gear had but one bad feature, 
the placing of the indicator at the middle of a tube 
connecting it with the two ends of the cylinder. The 
evils of this arrangement were in part obviated how- 
ever by the placing of a three-way cock at the junction 
of the horizontal tube with the short vertical piece at 
the end of which the indicator was attached. There 
was no chance, therefore, for the steam collected in 
the unused end of the tube to act as a cushion and dis- 
tort the diagram. 

Diagrams Figs. 9. 10, and 11 were taken at 9.35, 9.33, 
and 9.47 a.m., when the heaviest traffic occurs. They 
develop respectively 230, 130, and 34 horse-power, thus 
showing the great variations of load to which the 
engine is subjected. The last value is somewhat less 
than the power required to run the engine and cable 
alone, and cards have been taken which have developed 
less power than the friction card, showing how the 
momentary preponderance of cars on the down grades 
not only causes the cable to run of itself, but actually 
pulls the engines around and pumps outsteam against 
atmospheric pressure. Another card was taken about 
noon, when there is a moderate and steady load. It 
develops 95 horse-power. 

Acard very similar to Fig. 11 was taken at 1.15 a.m., 
after the cars stop running by cable, and shows the 
power consumed in driving the cable and engine alone. 
It indicates 45.75 horse-power, but the average of four 
cards gives 45.5 horse-power for this value. Fig. 12, 
the friction card, shows 11 horse-power, the cut-off 
occurring at .036 of the stroke. Thus the actual power 
expended in running the cable is only 34.5 horse- 
power. This 11 horse-power is consumed by the 
internal friction of the engine, and a flywheel weigh- 
ing 260,000 lb. As the cable moves at a speed of 876 ft. 
a minute, it is evident that the difference between the 
tensions as it runs on and off the drum when running 
free, is 1300 lb., which is absorbed by the frictional re- 
sistance of the rollers and sheaves, and in bending the 
cable. As the cable weighs 40900 lb., the resistance 
of friction is a little more than three percent. of the 
weight. 

Fig. 13 was taken at 3.30 p.m., a time when the 
traffic is not heavy, and shows again the great and 
instantaneous variations of load. The three cards re- 
present three consecutive strokes of the engine occupy- 
ing as many seconds, and develop respectively 65.5, 
133.5, and 175.4 horse-power. 

Since the cars, weighing 10 tons, carry when crowded, 
150 people, weighing about 10 tons in the aggregate, 
we have half of the 185 horse-power left after sub- 
tracting the 45 used in propelling the cable from the 
entire 230—the maximum developed—or 92 horse- 
power actually employed iu useful work, the trans- 


portation of passengers ; = 40 per cent., a 


92 

2.30 
very fair result as compared with other cable roads 
where a much smaller per cent. of the power expended 
is thus utilised. The low initial pressure shown where 
the cable only is being driven, was caused by the fire- 
man permitting the steam to run down, since for 
the four hours immediately succeeding, only sufficient 
steam was required to run the electric lights, 

There are but two faults to be noticed in the dia- 
grams ; the falling away of the steam line during the 
period of admission, and the absence of that sharp cut- 
off which the quick motion of the valve ought to pro- 
duce, and the more retarded cut-off on the forward 
stroke, while from the nature of the valve motion we 
should expect a perfectly symmetrical cut-off. The first 
is undoubtedly due to the great length of steam pipes— 
some 200 ft. in all—through which the steam has to 
come from the boilers, and possibly in part also to the 
insufficient area of the passages in the throttle valve, 
for although, as we have previously stated, the area 
of the cylinder ports is so great that the steam need 
never exceed in them a velocity of 200 ft. per second, 
yet when the engine is labouring under a heavy load, 
the steam can be heard wiredrawing through the 
throttle. The inequalities of the cut-off are caused 
by the unbalanced end pressure upon the valves. This 
end pressure is due to the fact that the valve stems 
do not continue on through the steam chest, and is 
equal to the steam pressure in the chest, 65 lb., into 
the area of the two rods .88 of a square inch=57 lb. 
This may seem a small matter, but from the nature of 
the valve motion and the many corners which it 
turns, there is some spring and backlash. The cam 
itself has Zin. circumferential play due to the loose 
fitting of the key E in the sone slot in the shaft B. 
By simply setting out the packing in the glands and 
causing them to work stiff, the cut-off is retarded and 
the speed of the engine materially increased. When 
the glands are working loose, the unbalanced pres- 
sure of the steam causes all this backlash to accumu- 
late on one stroke, retards the closing of the valve on 





the forward stroke, and accelerates it on the back- 


ard. 

Each of the two engines is used alternately a week 
atatime. All the cards were taken from the left- 
hand, or lower engine, as shown in Fig. 7. 

Full illustrations of the gear by which these 
engines drive the cable will, as we have already 
stated, be found on pages 216 and 217 of our 
thirty-sixth volume. The rope is taken in three 
bights round two large treble-grooved pulleys. One 
of the grooved pulleys is driven by a pinion and spur 
wheels, while the other runs loose. In line with the 
engine shafts, and between them, is a third shaft, 
which may be connected to one or both of the engine 
shafts by couplings, and upon which is a 5 ft. pinion. 
The pinion, which has a width of face of 12 in., drives 
a 12 ft. gear wheel, which is rigidly bolted to one of 
the driving drums. This is accomplished by setting 
the axes of the two drums with a skew of j in. to 
the foot, in opposite directions, so that the cable which 
runs off one groove on the first, comes back opposite 
the next groove 2} in. to one side. 

Between the two grooved pulleys and running upon 
flat portions beyond the grooves is a rolling drum, 
which runs loose upon the driving shaft, and was 
originally designed to transmit motion from one drum 
to the other, and, incidentally, to relieve the journals 
of these drums of the strain resulting from the 
tendency of the cable to draw the two drums 
together, and to substitute its rolling friction for 
the sliding friction of those journals. In all ma- 
chinery of this nature heretofore designed, there 
have been gear wheels upon both the drums, driven 
by a pinion between them. But although a large 
factor of safety was used in designing them, they 
have broken again and again. It is known that in 
all cases where a rope is wound upon a drum, there is 
a certain amount of ‘“‘creep,” and it was the theory 
of Colonel W. H. Paine, assistant engineer of the 
bridge, that owing to this ‘‘ creep” the drum B tended 
to lag behind the drum A, and that the pinion, in com- 
pelling it to revolve at exactly the same speed, was 
subjected to conflicting stresses at the points of con- 
tact with the larger gears, represented by some mathe- 
matical function of the strain on the cable—as it winds 
on to the first drum—into the number of turns about 
the drum, into the coefficient of friction of the cable 
upon the drum, an amount largely in excess of that 
calculated upon as due to the useful work done. 

The result has proved the truth of Colonel Paine’s 
theory, and at the same time suggested a modification 
of his gear. The drum B lagsa little over one revolu- 
tion an hour behind the drum A, and the pinion and 
large gear run smoothly, wear evenly, and show no 
signs of breaking, but it was found that the roller 
soon became of a slightly oval shape, and the arms in 
the spindle of the large drums began to crack. This 
was undoubtedly due to the following causes. Since 
the shaft of the roller is horizontal and those of the 
drums are inclined ,{; of an inch to a foot, their 
elements of contact intersect at an angle of 28 min., and 
the line of contact becomes a point. When the engine 
is doing anywhere near its maximum work, the ten- 
sion on the cable due to the load is about 7800 lb. 
That due to the static tension of the counterweight 
carriage is 3344 lb., giving a totalof 11,144 1b. Since 
the cable is wound three times over and four times 
under the drums it would theoretically tend to pull 
them together with a force of 7 x 11,144 = 78,008 Ib., 
which is greater than the crushing strength of the 
cast iron receiving the thrust. 

The tendency was for the metal to crush down until 
the area of contact increased from a mathematical 
point up to a square inch or more, according to the 
aon of the iron subjected to the strain. The roller 

, getting out of shape, subjected the drums to un- 
usual strains, and cracked the arms. To obviate this 
difficulty, Mr. Hart, the engineer in charge, bolted 
cleats to the frame in front of the boxes in which the 
journals of the drums A and B revolve, and inserting 
keys, set them up until all strain was removed from 
the roller, which now either runs idly upon the shaft 
or does not revolve at all. Since then no trouble has 
been experienced. It will be seen that one drum 
does no work at all now. It is simply a device 
for giving the cable its requisite pitch of 2} in. 
to shift it from one groove to the other on the driv- 
ing drum. If it should be desired to carry out the 
original idea, the roller might be made in the form 
of a hyperboloid of revolution. Contact would 
then take place along the entire element of the 
cylinder or drum bearing upon it, and the danger of 
crushing be diminished. But even then there would 
be a slipping due to the lagging behind of the drum 
B which would strain the material and wear it rapidly, 
The only drawback in the present arrangement is that 
the cable has but half the adhesion which it has in the 
other case, and it would seem as though a slipping 
might occur when the load became heavy. So far, 
however, this has happened but once, and then 
under a combination of circumstances not likely to 





occur in. One wet day, when the cable had 
received a new coating of tar and grease, through some 
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delay during the hours of heaviest traffic, ten cars 
collected on the incline east of the Brooklyn tower, 
at which end of the bridge the engines are situated. 
The effect of this was to bring all the slack of the 
cable about the driving drum and so reduce the friction 
that it slipped. 

These engines were built by the Dickson Manufac- 
turing Company, of Scranton, Pennsylvania, after de- 
signs by their consulting engineer, Mr. E. D. Leavitt, 
Jun,, of Cambridge Port, Massachusetts. For the 
drawings and much of the data of this article we are 
indebted to Mr. George W. Watts, head draughtsman, 








THE EFFECTS OF BLUE HEAT ON STEEL 
AND IRON. 








| quent bends as the original test pieces. 





affected. The total elongation was reduced by previous 
mechanical operations, while the contraction varied con- 
siderably. A test piece which had been shortened when 
cold showed a reduction of the elastic limit, but another 
piece which had been shortened when hot showed an in- 
crease. 

By the expression “‘ blue heat” the author meant to in- 
clude all those temperatures which produced discolora- 
tions (ranging from light straw to blue) of the surfaces of 
bright steel or of iron. 

he author showed that steel which had been bent cold, 
either once or twice, would stand almost as many subse- 
But if the same 


| material was bent once while blue-hot, it lost a great deal 


At the tenth ordinary meeting of the Institution of | 


Civil Engineers, held on Tuesday, the 26th of January, 
Sir Frederick J. Bramwell, F.R.S., President, in the 


Blue Heat on Steel and Ion,” by Mr. C. E. Stromeyer, 
Assoc. M. Inst. C.E. 


It was stated that, in spite of the many excellent quali- | 


ties possessed by mild steel, and in spite of its extended 
use for shipbuilding and for marine boilers, many engi- 
neers considered it a treacherous material. They were 
able to adduce numerous instances in which steel plates 


and bars had failed, in their opinion, in an unaccountable | 


manner. In nearly all such cases a cursory examination 
brought out the fact that the plates in question had been 
subjected to bending or hammering while hot, and there 
could be little doubt that wh'le they were being worked 
these plates were at a blue heat, or as smiths and boiler- 
makers termed it, a black heat. It should by this time 
be well known that such treatment was the most injurious 
to which steel could possibly be subjected, and therefore 
such failures could not be properly regarded as unac- 
countable. Iron possessed the same peculiarity, but being 
less ductile than steel, similar failures were not so glaring. 

The author then mentioned cases in which plates, bot 
of iron and of steel, had failed without this treatment, 
although the quality of the material was good, according 
to the usual tests. Three hundred and thirty experiments 
had been made in connection with the subject of the 
paper, and consisted mainly of bending and of tension 
tests. The results were contained in tables and in dia- 
grams. 

It appeared that the limit of elasticity of both iron and 
steel was raised by repeated 
cases the limit rose above the original breaking stress, 


| the origin _ 
| tained esults : 
chair, the paper read was on ‘‘The Injurious Effect of a | oe " re as 





| not be allowed. All 
tension testing. In some | 
| or red-hot. 


of its ductility. Out of twelve samples, in which two 
preliminary hot bends were made, nine broke with a 
single blow of a hammer, and the other three only stood 
one or two subsequent bends. Thin Lowmoor iron did 
not break quite so easily, but supported about one-half 

al number of bends. The following Table con- 





Medium) yy Ra 
ne | Hard | steel. [sitasteet| “trom 
Steel, | Steel. |MildSteel. ron. 
33 fin, ain, y's in. 
gin. | 
Unprepared or annealed 21 } 12 | 26 20 
Broken hot (blue) ool 2} 1} 2} 3 
| 1 preliminary hot bend..) 8 mean 2} mean! 11 mean | 12 mean 
2 ” ” bends / 3 ,, 3 oo $ » 10 55 
1 preliminary cold bend 20 94 
2 a - bends 19h | 84 19 13 
+ mee ” ” * “a 13 ll 
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The experiments all pointed unmistakably to the great 
danger incurred if iron or steel were worked at a blue 
heat. The difference between good iron and mild steel 
seemed to be, that iron broke more readily than steel 
while being bent; that iron suffered more permanent in- 
jury than steel by cold working, but that if it had success- 
fully withstood bending when hot, there was little proba- 
bility of its flying to pieces when cold, like mild steel. 

It was a common practice amongst boilermakers to 
“take the chill out of a plate” if it required a little 
settling, or to set a flanged plate before it was cold. This 
was nothing else than working it blue-hot, and should 
hammering or bending of iron and 
steel should be avoided, unless they were either cold 
Where this was impossible, and where the 


although the ultimate breaking stress was only slightly | plate or bar had not broken while blue-hot, it should be 








subsequently annealed. It was satisfactory to learn 
that, since the introduction of mild steel, a practice had 
been gaining ground amongst boilermakers, which must 
have the effect of guarding against such failures, and 
should be encouraged. It consisted in the cessation of 
work as soon as a plate, which had been red-hot, became 
so cool that the mark produced by rubbing a hammer 
handle or other piece of wood over it, would not glow. A 
plate which was not hot enough to produce this effect, 
yet too hot to be touched by hand, was most probably 

lue-hot, and should under no circumstances be hammered 
or bent. 

The theory, that local heating of a plate set up strains 
which sometimes caused failures, did not appear to be sup- 
ported by theexperiments. But it was doubtful whether the 
proposal to locally reheat a plate, which had been worked 
when hot, in order to anneal this part, should be carried 
out. Several test pieces were made red-hot or blue-hot, 
and then were slowly cooled, by holding one of their edges 
in cold water. As might have been expected, the medium 
hard steel lost much of its ductility. The other steels and 
the iron were not greatly affected, as would be seen from 
the following Table : 














= | é | 
ies] sis 
3 3 a.i/o 
aT oo | @ S38) 8s 
| 2 4 
32| es | 5a 38 
a” | a le - 
Copmeparod or annealed .. Be --| 21 | 12h] 26 20 
Quenched red hot in boiling water ..| 24 10 | 
1 
” 


» cold water | 10 | 19 20 
Red-hot, quenched edge in cold water 


27 
UC ” ” 64 19,19 21, 14 





The author concluded by suggesting that the question 
should be further investigated, and that steel manufac- 
turers should endeavour to ascertain whether every quality 
of steel was made permanently brittle by being worked at 
a blue heat, or whether this was independent of the 
various impurities contained in it; and also whether 
prolonged exposure to a blue heat could produce the same 
effect. 





German Steet Raits.—The Rhine Steel Works Com- 
pany has obtained an order for 1500 tons of steel rails for 
Spain. The same company and the Bochum Steel Works 
Company have secured orders for steel rails for the 
Swedish State lines, 2000 tons and 4500 tons respectively. 
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NOTES FROM THE SOUTH-WEST. 

Newport.—The steam coal trade has presented no new 
feature. A fair amount of coal has continued to be de- 
spatched, but the tone of business has been generally 

uiet. The manufactured iron trade had presented little 
change. Last week’s shipments comprised 2550 tons of 
steel sleepers to Kurrachee, 260 tons of iron to Ensanada, 
and 317 tons of iron to Paysandu. Last week’s coal clear- 
ances amounted to 41,826 tons. From Bilbao there arrived 
5220 tons of iron ore, and 1325 tons came to hand from 
other sources, 


Clifton Suspension Bridge Company.—The directors of 
this company have issued their report for the year ending 
December 31, 1885. It appears that the revenue of the 
company for the past year was 2716/., as compared with 
2793/. in 1884, The falling-off in the revenue last year is 
attributable to eiifevouatte weather during the Easter 
and Whitsun holidays, and the long continued depression 
in trade. The relaying of the carriage way has been pro- 
ceeded with during the twelve months, and has involved 
an outlay of 2697. A large amount of painting has also 
been necessary. The directors recommend a dividend for 
1885 at the rate of 34 per cent. per annum, leaving a 
balance of 28/. to be carried to the credit of 1886, 


The Tin-Plate Trade.— The tin-plate trade of South 
Wales has been quiet, inquiries not being so numerous as 
could be desired. The demand for ternes has been im- 
proving, but prices have ruled low. 


_ The ‘ Landrail.”—The Landrail (launched a few days 
Since) is the second of an entirely new class of gun and 
torpedo vessel designed by the constructive department 
at the Admiralty. She has been twelve months under 
construction, her keel having been laid in January, 1885. 
fer dimensions are: Length, between perpendiculars, 
195 ft. ; beam, 28 ft.; burthen, 785 tons; weight of 
hull, 435 tons. She has been specially designed to attain 
a high rate of speed, and is built entirely of steel. Her 
boilers and engines are composed of the same material, 
the substitution of steel for iron reducing the weight of 
the vessel by one-third. The engines, which are on the 
compound principle, with surface condensers, drive twin 
screws, The diameter of the high-pressure cylinder is 








(For Description, see Page 104.) 
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19 in., and that of the low-pressure, 37 in. The steam 
pressure en the boilers is 110 lb., and the estimated speed 
is 14 knots per hour. There are four boilers, each weigh- 
ing 9 tons 4 cwt., the total weight of the boilers and engines | 
being 135 tons. The engines are fitted with Dugdale’s hy- | 
draulic gear to counteract the racing of the engines when | 
going before a heavysea. The contractors for the machinery 
are Messrs. J. Penn and Son, of Greenwich. The machi- 
nery is protected by a steel deck, which extends the 
whole length and breadth of the ship below the water line, 
and also affords protection to the coal-bunkers, magazines, 
shell-room, and steering gear. The vessel is fitted with 
the electric light and also with the forced draught, 
to enable her to run at a high speed when occasion re- 
quires. The tower is so fixed that the ship can be steered 
and her guns and torpedoes fired from within it, and | 
the torpedo and gun ports are specially protected by 
steel plating an inch thick. The Landrail will be 
armed with one 6-in. and three 5-in. breechloading guns 
mounted on Vavasseur carriages, besides two Nordenfelt 
and two Gardner machine guns, and she will also carry 
torpedoes. The total cost of the Landrail amounts to | 
42,000/., of which 29,0007. has been expended on her hull 
and fittings, and the remainder on her machinery. 


Water Supply of Pembroke.—On Friday evening a public 
meeting, presided over by the mayor, was held at Pem- 
broke to consider various questions in connection with the 
completion of new water works. The works so far have | 
cost 2500/., and it was decided to borrow another 500/. to | 
bring them to completion. 


Cardiff.—The Lords of the Admiralty have invited 
tenders for coal required for the various channel ports. 
The quantity of Welsh coal proposed to be taken is 52,000 
tons. The Lords of the Admiralty have also invited 
tenders for 35,000 tons of Welsh prone meet the foreign | 
requirements of the Navy, as well as for 3000 tons for | 
shipment to Gibraltar in February and March. Steam | 
coal has presented little change upon the Cardiff market. | 
The demand for small steam coal has been rather easier. 
Shipments of patent fuel have increased, to some extent, 
and the tone of the market has been more satisfactory, 
although no improvement can be reported in prices. Last 
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week’s clearances comprised 135,913 tons of coal, 2287 tons 
of patent fuel, 4631 tons of iron, and 634 tons of coke. 
From Bilbao there arrived 5412 tons of iron ore, and 760 
tons came to hand from other sources. 


Ebbw Vale Steel, Coal, and Iron Company (Limited).— 
The directors of this company have issued a statement 
of the accounts of the trustees Se the mortgagees and de- 
benture holders for the twelve months ending the 31st 
ult. From this it appears that there was a balance from 
last year of 50,8027. 4s. The contributions from the com- 
pany for the year amounted to 12,000/., and the rents and 
royalties to 46,549/. 15s. 4d. The sum realised by the 
sale of property was 7512/. 5s. 2d., and the interest from 
the banks 851/. 9s. 3d; the total receipts amounting to 
117,7151. 13s. 9d. The sum paid in interest on debentures 
on the 1st of January was 25,805/. 0s. 4d., and that paid 
on debenture bonds 46,369/., leaving a balance of 
45,5411, 13s. 5d. The total amount of debentures paid 
off by the trustees to date is 182,296/. 


Milford Docks.—The contractors for the Milford Docks 
essrs. Pearson and Son) have commenced works at 
Milford, and a considerable portion of their plant has 
arrived upon theground. The works have been at a stand- 
still for three years. 
Lower Resolver Colliery.—This colliery has been brought 
sere into working. Itis by far the largest in the Vale of 
eath, employing upwards of 400 men. 
Nettlefolds (Limited).—This company has concluded, 
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after all, to commence business operations in Wales. The 
company has agreed to take over the Rogerstone and 
Tydee Works, and also a considerable acreage of land 
around them. 


The ‘ Boadicea.”—Orders have been received for the 
corvette Boadicea to be brought forward at once for com- 
mission. She will be supplied with breechloaders in place 
of the muzzle-loaders, now forming her armament, and 
she is to be pierced aft on the main deck, for extra 
torpedoes. 

Bristol and South Wales Wagon Company Limited.— 
The directors of this conpany recommend the payment 
of a dividend of 3s. 6d. per share. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
again stronger last Thursday, and prices improved to the 
extent of 3d. per ton, the closing price being 7d. above 
the lowest quotation recently reached, but still 11d. under 
the highest price on the opening market day of this year. 
Business was done in the forenoon at 39s, 11d. to 40s. 1d. 
cash, also at 40s. 1d. to 40s. 3d. one month, the close 
being sellers at 40s. 1d. cash and 40s. 34d. one month, 
with buyers at 4d. per ton lower. There were transac- 
tions in the afternoon at 40s. 1d. to 40s. a. cash, also at 
40s. 34d. to 40s. 44d. one month, with sellers at the close 
at 40s. 24d. cash and 40s. 5d. one month, and buyers offer- 
ing 4d. less per ton. Friday’s market opened strong, 
partly in consequence of renewed rumours as to a pro- 
bability of some blast furnaces being blown out, and 
prices improved 2d. per ton; but in the afternoon, instead 
of the rumours being confirmed, it was reported that addi- 
tional furnaces were being put in blast. Transactions were 
reported in the morning at 40s. 24d. to 40s. 44d. cash, also at 
40s. 44d. to 40s, 64d. one month, and there were sellers at 
the close at 40s. 54d. one month, and buyers at 403. 5d., 
with the cash price nominally at 40s. 3d. In the after- 
noon business was done at 40s. - down to 40s. 34d. one 
month, and at 40s. 3d. to 40s. 2d. cash, and the close was 
sellers at 40s. 44d., and buyers at 40s, 4d. one month, with 
the cash price nominally at 40s. 2d. The market opened 
dull on Monday morning, and prices declined 24d. per 
ton; but there was a recovery in the afternoon, and the 
closing price was only 4d. under last week’s final quotations. 
Transactions took place in the forenoon at 40s., 39s. 114d., 
and up to 40s. O}d. cash, also at 40s. 24d. and 40s, 2d. 
one month, the close being buyers at 40s. cash and 40s. 2d. 
one month, and sellers at 4d. perton higher. In the after- 
noon iron changed hands at 40s. O4d. to 40s. 2d. cash, 
also at 40s, 2d. to 40s, 34d. one month, the close bein 
sellers at 40s. 14d. cash and 40s. 3d. one month, anc 
buyers at 4d. per ton less. Yesterday’s market opened 
strong, and at one time prices were 14d, per ton up. 
This advance was not maintained, but the close was 4d 
better than the close on Monday. Business was done, in 
the forenoon market at 40s. 2d. to 40s. 3d. cash, also at 
40s. 4d. to 40s. 5d. one month, and there were sellers at 
the close at 40s. 2d. cash and 40s. 44d. one month, with 
buyers at 4d. lower per ton. The quotations in the after- 
noon were 40s. 14d. to 40s. 24d. cash, and up to 40s. 4d. 
one month, and the market closed with buyers at 40s. 1}d. 
cash and 40s. 34d. one month, and sellers wanting 4d. per 
ton more. A lower range of prices was again reached to- 
day, down to 39s. 10d. cash and 40s. one month in the 
forenoon, and to 39s, 9d. cash and 39s. 114d. one month in 
the afternoon, the close being sellers at 39s. ‘= cash and 
39s. 114d. one month, and buyers offering 4d. less per ton. 
The rumours as to a probable reduction of the number 
of furnaces in blast with the view of restricting the make 
of pig iron, do not seem to have had any satisfactory ground- 
work, and the experience of the past in the same direction 
would almost justify the conclusion that a combined move- 
ment of the Scotch ironmasters for sucha purpose is a 
very improbable thing. All the three blast furnaces at 
Wishaw, belonging to the Glasgow [ron Company, have 
recently undergone extensive alterations and repairs, so as 
to fit them for making pig iron suitable for the production 
of basic steel by the ‘Thomas-Gilchrist process. Two of 
them have just been blown in again, and the third will for 
the present, remain as it is, until it is seen what is the effect 
of the alterations on the others. There are now 94 blast 
furnaces in actual operation in Scotland, as against 93 at 
this time last year. No improvement in trade appears 
to be showing itself, and so far as the Continent and 
America are concerned, the demand for Scotch pig iron is 
becoming more and more restricted. Locally, the depres- 
sion is still unrelieved. Most of the special brands have 
been reduced in price from 6d. to 1s. per ton during the 
vast week, in the hope that buying may be stimulated. 
he shipments of pig iron from all Scottish ports during 
the week ending last Saturday amounted to 6051 tons, as 
against 4725 tons in the preceding week, and 6422 tons in 
the corresponding week of last year. The United States 
took 690 tons; Australia, &c., 528 tons; Italy, 620 tons ; 
Germany, 150 tons, China and Japan, 300 tons; and 
other countries smaller quantities, The stock of iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 678,217 tons, as compared with 675,086 
tons yesterday week, showing an increase for the week 
of 3131 tons. 


Hopeful Prospects for the Clyde.—Specifications for 
large engineering contracts have been issued by the Ad- 
miralty to a number of the leading firms throughout the 
country. Inthe aggregate the work will reach the im- 
posing figure of 52,000 horse-power, as engines for several 
of the vessels now building in Admiralty dockyards, are 
included in the specifications, The monetary value of the 
contract will, at the lowest computation, amount to over 
half a million sterling. Four of the principal Clyde firms 


the tenders for which must be in by Monday next, Feb- 
ruary 1. 


James Watt Anniversary.—The 150th anniversary of 
James Watt’s natal day was celebrated in Glasgow last 
Saturday evening, on which occasion a dinner took place 
in the Grand Hotel, Charing Cross, under the auspices of 
the Foremen Engineers’ Association. There was a very 
large attendance of employers, managers, and foremeninthe 
engineering and shipbuilding establishments of the Clyde 
and other parts of the West of Scotland. Mr. John Ward, 
of Messrs. Denny and Brothers, Dumbarton, occupied the 
chair ; and the duties of the vice-chair were discharged 
by Mr. George Russell, engineer, Motherwell. Amongst 
the guests there were Mr. F. H. Underwood, United 
States Consul in Glasgow ; Mr. Peter Denny, Jun., Dum- 
barton ; and Mr. illiam Arrol, of the Forth and 
Tay Bridges. As it was the third jubilee of Watt’s birth, 
Mr. Ward deemed the occasion a most suitable one for 
giving a hurried sketch of the great engineer’s life and 
work, and he certainly placed before his audience a very 
eloquent testimony to the greatness of the man whose 
memory was being celebrated. On the same evening the 
Edinburgh School of Arts Watt Club celebrated the same 
event. 


The Largest Dredger in the World.-——Messrs. W. Simons 
and Co., Renfrew, have just concluded a contract to build 
a hopper dredger which will be the largest vessel of the 
kind in the world. The largest at present in use any- 
where is one that was built by the same firm last year for 
the Melbourne Harbour Commissioners, 


The Late Mr. A. W. Pearce, Dundee.—The death is 
announced of Mr. Alfred W. Pearce, of the firm of 
Pearce Brothers, engineers and shipbuilders, Dundee, the 
sad event being one of remarkable suddenness. It seems 
that, up tothe time of his preparing to leave his house at 
Broughty Ferry for Dundee, after breakfast on Monday 
morning, the deceased was in his usual health ; just then, 
however, he was suddenly seized with paralysis and be- 
came utterly prostrated. He never rallied, and died at 
six o’clock on Tuesday morning. Mr, Pearce was born 
in Cornwall, but when ,quite a young man he settled in 
Dundee, to which town his mother belonged. Entering 
the service of Messrs. Kinmond, Hutton, and Steel, he 
served his apprenticeship as a mechanical engineer, and 
having completed it, he left for Hull, where he was em- 
ployed some time as a draughtsman. He subsequently 
took a situation in an engineering establishment in the 
north of France, and from that he went to Portsmouth 
Dockyard, where he obtained an appointment to take 
charge of the Drawing Office. In or about the year 1858, 
he returned to Dundee and entered into partnership with 
the late Mr. William W. Neish, the firm being Pisses 
and Neish, engineers, by whom a very successful business 
was carried on over a period of seven or eight years, when 
Mr. Neish retired. Mr. Henry Jones Pearce was then 
received as a partner, and up to the7present the business 
has been carried on under the title of Pearce Brothers. 
Both in the home and foreign centres of the textile in- 
dustries, the firm’s name has long had a very high reputa- 
tion, on account of the excellence of the engines and the 
jute, flax, and hydraulic machinery turned out of Lily- 
bank Foundry. About four years ago Messrs. Pearce 
Brothers became iron shipbuilders as well as engineers, 
and in that department they also took a high position. 
No more honourable man of edereee than the deceased 
could be named, for, in all that he or his firm undertook, 
the strictest integrity was observed. Mr. Pearce en- 
joyed the most cordial relations with his workmen, who 
accorded to him their warmest respect for the sympathy 
and interest which he displayed in their welfare. He 
was fifty-nine years of age at his death, and he has left a 
widow and family to mourn their great loss. 


Clyde Defences.—Messrs. J. and D. Meikle, Ayr, have 
secured the Government contract for erecting the torpedo 
stores and other buildings at Fort Matilda, Greenock 
(which is to be converted into a submarine mining station 
for defence of the Clyde), and have commenced opera- 
tions. The stores, which are to be erected at the back, or 
south side of the Fort, will be two stories in heights and 
will cost about 60007. In front of the battery a jetty is to 
be erected where stores may be landed. The Fort Matilda 
torpedo station is to be made a formidable one, the 
Government having, it is stated, set aside a sum of about 
40,000/. for its equipment. 


The Forth Bridge.—A testimonial in the form of a 
handsome gold watch was, on the 21st inst., presented to 
Mr. P. W. Meik, resident engineer, who has during the 
last three years represented Sir John Fowler and Mr. 
Baker at the Forth Bridge Works. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday the market was 
again thinly attended, and the amount of business trans- 
acted was exceedingly small. There was a further decline 
in prices, No. 3 Cleveland pig being sold at 31s. per ton 
for prompt delivery. The shipments of pig iron from 
Middlesbrough are rather better this month so far, there 
having been exported up to date 41,200 tons as compared 
with 44,600 tons to the corresponding period last month. 
The prospects of the iron trade in the near future are very 
discouraging. The production of pig iron is far in excess 
of the demand, and stocks continue to accumulate heavily. 
During the past week upwards of 5300 tons have been 
added to the warrant stores of Messrs. Connal and Co., 
at Middlesbrough. The manufactured iron trade remains 
in an unsatisfactory condition, most of the mills being 





are understood to be engaged in estimating for the work, 





still only in partial operation. Unless the shipbuilders? 


strike on the northern rivers comes to an end soon, the 
depression in the manufactured iron trade will be seriously 
aggravated. Iron ship-plates are offered at 4/. 12s. 6d, 
per ton, angles 4/. 7s. 6d., and steel ship-plates 6/. 12s. 6d., 
less 24 per cent. at works. 


Engineering and Shipbuilding.—The engineering trade 
continues to be fairly well employed, but there are con- 
stant complaints about prices being cut so low. Iron 
founders are rather busier, especially in the pipe depart- 
ments. There is no new feature in the shipbuilding 
trade. A large number of steamers are still laid idle 
owing to unremunerative freights. The strike in the ship- 
yards on the Tyne, Wear, and Hartlepool and Stockton, 
against the proposed reduction of 12} per cent. in wages, 
still continues. Both employers and workmen have fully 
discussed the position of affairs, and efforts have been 
made to bring about a settlement of the — but 
they have failed. Within the past few days the men have 
taken up a determined attitude, being resolved to resist 
all attempts to reduce their wages, and as the employers 
seem equally firm in the action they have initiated, it is 
psc that the struggle will be continued for many 
more weeks. The stoppage of work at the shipyards, and 
the consequent addition to the thousands of men already 
out of employment in the northern towns is having a very 
depressing effect. Already the mills and forges have 
suffered by the suspension of work at the shipyards, and 
the pig-iron makers throughout the North of England are 
beginning to feel that the demand is falling off. 


The Steel Trade.—While there is so much depres- 
sion in the iron and shipbuilding trades, it is pleasing to 
find that the steelmakers are still busy, all the large steel 
works are in full operation, and what is still more satis- 
factory they each have orders on their books which will 
occupy them over the present quarter. The production 
of steel rails, steel sleepers, and general steel work is 
larger at present than it has been for some time, but 
makers continue to grumble about the low prices. 


The Coal and Coke Trades.—In the fuel trade there is 
nothing new. The unfortunate dispute at the South 
Medowsley Colliery remains unsettled. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Coal Trade and the Mincrs,—The past three weeks 
of cold weather has slightly stimulated the coal trade, 
but there has been no advance of prices in this dis- 
trict. The fact is that the means of production are so 
great that any accelerated demand can easily be dealt 
with, and there are large numbers of miners out of em- 
ployment, who are only too happy to take work, even 
though it be only of a temporary character. There is also 
plenty of stock. Prices of coal at the pit banks are run- 
ning as follow : Best Silkstone, 10s. per ton ; seconds, 9s. ; 
Barnsley softs, 8s. 6d.; hards, 7s. 6d.; nuts, 6s. 9d.; 
slack, 3s. 6d. The tonnage sent to Hull is on the increase, 
through the working of the Hull and Barnsley Railway, 
and requirements are still heavy, notwithstanding the de- 
—— in the shipping interests. A determined effort is 
eing made here between the masters and the men engaged 
in the coalmining industry, to establish a Board of Arbitra- 
tionand Conciliation. There have been several interviews 
between the representatives of each interest, and there is 
every probability of the Board being formed. A large 
meeting of colliers of South Yorkshire has been held to 
consider the subject, and during the week they have been 
addressed by Mr. Pickard, M.P., who, in the course of 
his remarks, said that if the 11,000,000/. spent in the 
Soudanese War had been expended in establishing ports, 
no colliers need now have been idle in the mining 
districts, ; 
Ironworkers and Engincers.—Several firms.in the South 
Yorkshire district have given their ironworkers notice of 
a reduction in wages, and in one or two cases there has 
been opposition on the part of the men. The differences 
have, however, been adjusted, and the men are continuing 
in their employment. ‘This action is partly owing to the 
course which has been taken in Staffordshire, and partly 
to the difficulty which is experienced in securing contracts 
in the open market. Great depression exists both in the 
manufactured and raw iron trades of the district, and up 
to the present time there are small signs of any improve- 
ment. A large number of working engineers, both in 
Yorkshire and district, have been called upon to make 
concessions in wages, and they have done so, but there is 
still a large amount of work on hand, and likely to be 
more with the advent of spring. An engineer, usually 
engaged in a large machinery trade with Russia, lays the 
falling off in his trade with that country to the great re- 
duction in the price of silver, and that no doubt is the 
principal reason of the depression. The engineers’ trade 
combinations are very strong here. 


Dore and Chinley Railway—This valuable line, which 
has been promoted for the purpose of opening out a 
valuable mineral district in Derbyshire, is for some reason 
or other being delayed. Although the Midland Railway 
Company has promised 100,000/. towards the enterprise, 
the capital do2s not appear to be subscribed with that 
freedom which had been expected. In addition to the 
opening of a vast mineral field, some of the most romantic 
scenery in the country would be made more accessible. 


General Trades.—The cutlery and edge tool trades are 
more depressed than at the close of Jast year. Few fresh 
lines are coming up, and in all the old staple branches of 
the town the greatest stagnation prevails. First-class 
steel houses are doing fairly well, and the firms engaged 
in the manufacture of armour-plates have plenty of work. 








The silver and associated trades are generally dull. 
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MISCELLANEA. 
Tuer Thornycroft guide blade propeller boat Ernest was 
shipped on Tuesday in plates for the Nile. 


A Gaulard and Gibbs electric light installation was in- 
augurated at Tours on January 18. 


The high-pressure cylinder of the South-Western mail 
steamer Laura has exploded off Guernsey, scalding a 
stoker to death. 


Mr. Gustav Bischof will read a paper on Monday next, 
at 8 o’clock, before the Society of Chemical Industry, on 
‘*Dr. Koch’s Method of Testing Water. 


A gas stove used in the process of japanning bedsteads 
has exploded at Birmingham on the first day of its use, 
completely wrecking the building it was in. 


The Select Committee sitting in Berlin on the North 
Sea and Baltic Canal Bill have unanimously approved the 
measure. 

The nominal capital of the British mining companies 
registered in 1885 was 3,870,200/., as compared with 
20,578,7510. in the case of the foreign concerns. 


Between 1874 and 1884 the average annual output of 
coal per operative employed in and about our mines rose 
from 232 tons to 318 tons, an increase of 40 per cent. 


The American Iron Association reports that 4,529,869 
tons of American pig iron were produced in 1885; this 
amount showing a decrease of 52,744 tons as compared 
with the return for 1884. 


The Belgian La Métallurgique Company, which fur- 
nished the iron framework for the Antwerp Exhibition, 
has sold a large portiun of it to be used in the construction 
of the Liverpool Exhibition building. 


The Railway Rolling Stock Company, of Wolver- 
hampton, has paid a dividend of 6 per cent. in preference 
shares, and 2 per cent. on ordinary shares. The chairman 
said that during the last half-year increased trade was 
done, but at a miserably low figure. 


Ata meeting of the Direct United States Cable Com- 
pany held last week the revenue for the half-year showed 
a reduction of 30,7097. as compared to a similar period in 
1884. This was attributed to there being ten cables to do 
the work when five would be sufficient. 


A meeting consisting of some owners of ships was held 
last week at the Baltic, where a resolution approving the 
objects of the Shipowners Federation was decided, the 

reliminary meeting of which had been previously held 
in Newcastle. 


In the year 1876 there were 295 more collieries in opera- 
tion than in 1883, and 448 more than in 1884; the produc- 
tion of coal was about 30,000,000 tons under the output of 
the latter year. In 1880 the production of coal was nearl 
13,000,000 tons more than in the previous year, dahon 
there were 66 fewer collieries in operation. 


The amplitude of oscillations of a chimney, 115 ft. high 
and 4 ft. external diameter at the top, has recently been 
determined at Marseilles by means of the shadow. It was 
found that during a high wind the maximum oscillation 
was 20 in. 

Among the principal British mining companies registered 
in 1885 the largest capital asked for was that by the 
Harton Coal Company (Durham), 499,200/., in shares of 
800/. ; the Clifton and Kersely Coal Company (Lanca- 
shire) and the Shepherds United Company (Cornwall) 
coming next with 400,000/. each. 


_ The ae receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending January 17, 
amounted, on 15,253 miles, to 1,032,675/., and for the 
corresponding period of 1885, on 15,029 miles, to 
1,071,736/., an increase of 224 miles, or 1.4 per cent., and 
a decrease of 39,061/., or 3.6 per cent. 


A New York telegram states that two gentlemen from 
Australia, one of whom has already arrived at San Fran- 
cisco and the other is on the way, will shortly proceed to 
England with the object of promoting the scheme for lay- 
ing a telegraphic cable between San Francisco and 
Australia, 


Some further experiments have been made at Garrison 
Point, Sheerness, with the Brennan torpedo, with the 
object of showing that the torpedo could be steered under 
water as well as on thesurface. The torpedo was launched 
and despatched up the Medway, and by means of 
machinery on shore Mr. Brennan successfully steered the 
weapon under water for a considerable distance. 


The estimated expenses for ships, buildings, and the 
other services in Her Majesty’s dockyards are now to be 
particularised in specified forms, The statement is also 
to be accompanied by a report showing the special 
fittings, such as armour-plates, electric lights, and 
auxiliary engines, which are included in the amount for 
materials, 


The Admiral Superintendent of Portsmouth Dockyard 
received an official announcement from the Admiralty on 
Saturday that their lordships had appointed Professor 
Elgar to be director of dockyards. Mr. Stainer will be- 
come assistant superintendent at Portsmouth; Mr. 
Robert Barnaby, at present constructor at Portsmouth, 
assistant superintendent at Chatham; and Mr. Broad, 


chief constructor at Malta, assistant superintendent at 
Devonport. 


Some experiment’ have been made by Mr. G. Sacheri 
to test the flow of water through a lead pipe. The length 
was 1042.15 metres (3419 ft.); the gradient for a length of 


102 ft. was 1 in 10.5, and for the remaining distance 1 in 
142.86 The pipe was quite new and of a diameter of 
The head of water was 8.90 


25 millimetres (0.984 in.) 








metres (29.2 ft.), the discharge was found to be 0.35 litre 
(0.02086 cubic foot) per second, giving a mean velocity 
of 0.713 metre (2.338 fi.) per second. The high rate of 
discharge is attributed to the good surface of the new pipe. 


Last year the Cunard Company carried 12,026 cabin pas- 
sengers to New York in 52 trips, the North German Lloyd 
8858 passengers in 107 trips. The North German Lloyd 
also carried to New York 68,395 steerage passengers in 107 
trips, and the Hamburg-American line 38,943 in 76 trips. 
The English line which carried the most emigrants was 
the White Star Company, in whose vessels 24,123 went in 
52 trips; with which the Inman line almost stands on an 
equality. Altogether twenty-five companies conveyed 
55,160 cabin and 281,170 steerage passengers to New York, 
in 843 trips. 


The Mechernichernish Lead Mining Company com- 
pleted last year a chimney-stalk of the following leading 
dimensions. ‘The height is 134.6 metres (440 ft. 6 in.). 
The foundation, dressed stone masonry, is 36 ft. square 
and 11 ft. 6in. high. The’ base, a cube of 32 ft. 9in., and 
the octagonal plinth of the shaft are both built of annular 
kiln bricks. The circular shaft is formed of radial bricks, 
It is 24 ft, 6 in. outside and 11 ft. 6 in. inside diameter at 
the base. Atthe top it is 11 ft. 6 in. outside diameter 
and 9 ft. 10 in. inside diameter. 


A fresh departure is to be taken with regard to the 
Russian Patriotic Fleet. New regulations have been 
made, and will come into force for six years, durin 
which the fleet, while preserving its separate capital an 
administrative autonomy, will be under the orders of the 
Minister of Marine. During peace its vessels will carry 
on regular commercial traffic with the Chinese ports and 
those of Siberia on the Pacific. Its organisation will be 
on a purely commercial basis. The supreme administra- 
tion will be in the hands of a committee acting in co- 
operation with the Minister of Marine. 


A new and ingenious method of ascertaining the height 
of underground water has been tried in America. Small 
pipes were driven in the ground, the elevation to the top 
of each being accurately determined. To the rim of an 
ordinary metallic tape a small leaded plumb was attached 
by a hook. Thetop of the plumb was flat, and in a hole 
on one side of its centre a cork was forced in which a needle 
was fixed upright, eye downward, so that its point was 
just on a line with the bottom of the tape ring. A small 
piece of metallic potassium was put on the needle point, 
and the explosion of this when it came in contact with the 
water gave the moment for reading the measurement on 
the tape. 


The following figures, taken from a paper contributed 
to the Institution of Civil Engineers, shows the number 
of locomotives placed upon the principal lines of Italy and 
the countries where they were constructed : 

















| 
Germany, | E | France 
Austria ng- | an Italy. 
Switzerland. land. |Belgium. 
From 1847 to 1865 36 | 245 | 334 | 87 
»» 1866 to 1875 80 | 40 267 83 
»» 1876 to 1885 322 | 36 7 171 








At a deep sinking at Osterwald, sandstone rings put to- 
gether in two segments have been used instead of cast-iron 
cribs. Two thicknesses of rings are laid, the upper one 
having a small overhang inside. This gives room for an 
internal wooden ring by which the lower ring is provi- 
sionally strengthened. When the next length of walling 
below is finished the wooden ring is removed and the 
hollow space is filled up with a ring cast in cement. The 
joints of the crib are wedged with wood. The walling is 
built with sandstone, and the space behind is filled with 
concrete, A cast-iron tube with a valve opening upwards 
is fixed in the concrete behind the crib to allow water col- 
lecting behind it to pass upwards and so relieve the pres- 
sure. These cribs are considerably cheaper than those of 
cast iron. 


According to a report of the Swansea Harbour Trust 
the total number of steam and sailing vessels entering the 
harbour during last year was 4978, against 4954 in the pre- 
vious year, with a registered tonnage of 1,185,767, against 
1,179,411, the number of steamers alone being 2344, with 
a net tonnage of 845,684, against 2248 and 836,405 tons in 
1884. In the year 1877, it is stated, the large steamers 
were hardly worth mentioning, but they formed more 
than a fourth of the whole trade in 1885. The total im- 
ports for the year are set down at 692,372 tons, against 
655,083 tons in 1884: and the exports at 1,792,332 tons, 
against 1,823,192 tons. Between 1875 and 1885 the re- 
ceipts rose from 56,1991. to 100,494/., the figures for 1884 
having been 93,8987. The ordinary expenditure, includ- 
ing dredging, was 40,926/., against 40,0887. a year before 
and 28,601/. in 1875. 


The s.s. Selembria, chartered by the Falkland Islands 
Meat Company, haz recently been fitted with cold air ma- 
chinery and chambers for carrying cargoes of frozen meat 
on amore extensive scale than has yet beenattempted. The 
two main forward holds, the after hold, and the ’tween 
decks, both fore and aft, are insulated, and estimated to 
afford accommodation forabout 950 tons, or 30,000 carcases 
of mutton. The cold air machines are four in number 
and are fixed in the forward ’tween decks. As it is in- 
tended to freeze the meat on board this vessel while lying 
in harbour at the Falkland Islands, a portion of the ’tween 
deck is utilised for freezing the carcases solid as soon 
as they are brought on board. The cold-air machi- 
7 and appliances were supplied by Messrs. J. and E. 
Hall, of Dartford. Mr. G. A. Goodwin acted as consult- 
ing engineer for the meat company. 








An important test of compound armour was made last 
week at Portsmouth. The plate was one of a number manu- 
factured on Ellis’s compound system ny oe yee John 
Brown and Company, Sheffield, for the belted cruisers, 
Orlando, Thadeented Australia, and Narcissus. The 
plate measured 6 ft. by 8 ft., and was of a total thickness 
of 10in. It was fired at by the 10-in. gun with a Palliser 
shot weighing 400 lb. and 70 lb. of pebble powder. The 
plate withstood the ordeal very sucessfully. The deepest 
indent was not thought to be more than about 5in. The 
first and second rounds produced circular cracks, pro- 
bably extending to the depth of the steel round the points 
of impact, and a few hair cracks on the surface. The 
third and final shot produced a crack to the right edge 
of the plate. This also only went through the steel face, 
and in the absence of examination it was not thought 
that any of the cracks penetrated to the back of the plate. 


The following Table is quoted by the Times to show 
the increase in the size of ships built in the United 
Kingdom for the period named : 


Total Tonnage of Large Steamers on Register. 

















| 

Year, (2000 to 25002500 to 30003000tonsand| Total 

eT | Tons. upwards.* | Tons. 
1870 | 50,332 | 11,052 3,380 | 67,764 
1880 | 214,293 94,340 32,551 | 341,184 
1881 | 251,144 128,001 56,033 | 435,178 
1882 | 286,813 169,016 72,111 | 527,940 
1883 | 316,030 | 203,142 81,152 | 600,324 
1884 | 329,020 | 230,624 100,567 | 660,211 

Total...) 1,450,632 | 836,175 | 345,794 | 
| 





* Excluding the Great Eastern. 


A work of considerable engineering importance, in- 
volving the diversion of the Spey, the most rapid river 
in Great Britain, has been successfully accomplished this 
week. In connection with a new line along the coast of 
Banff and Elgin, the Great North of Scotland Railway 
Company found it necessary to construct a bridge across 
the Spey about two miles from the mouth of that river. 
The central span of this bridge is larger than that of an 
bridge in the kingdom, except the Forth Bridge, whic 
is not eg completed. In order to secure suitable condi- 
tions the contractors had to construct the bridge at a 
point which rendered it necessary to divert the course of 
the river, and the difficulty attending this work was 
very great. It was done by opening a new bed to the left 
of the old one. Intothis bed the water burst on Saturday 
rather unexpectedly on account of the flooding, due to a 
sudden thaw. A great body of water still flowed in the 
old course, and to prevent this it was decided to form a 
huge dyke. Bags filled with sand were piled high up 
across the bed, but these were swept away as the river 
narrowed, and the water cut a course 10 ft. where pre- 
viously it had been only 4 ft. deep. The sand bags were 
then chained together in twenties and dropped into the 
water. After a week’s hard work and several failures 
the work was completed yesterday, and the whole body 
of water now flows under the new bridge. 





Frioatine Dock at RorrerpAM.—The following are 
the particulars of the new floating dock at Rotterdam. 
The dock consists of two parts of similar cross section, 
but of different lengths, 90 and 48 metres respectively. 
The width over all is 27.40 metres, the width in the 
clear between the sides is on the floor 20.40 metres, 
and at the top 21.40 metres. The bottom pontoon is 
3 metres deep on the centre line, and 2.70 metres at 
the sides. The walls are 7.50 metres high, 3 metres 
wide on the top, and 3.50 metres at the dock floor 
level. The bottom pontoon of the largest part is divided 
into twelve water-tight compartments, that of the 
smallest in eight parts. The greatest intended draught 
is 10 metres. The pumps are J. and H. Gwynne’s “ In- 
vincibles” with 20 in. and 15 in. pipes. The larger com- 
—_ can lift 4000 tons and the smaller piece 2000 tons. 

ight mooring posts are fixed in blocks of concrete 5 by 
5 metres square and 4 metres high, resting each on thirty- 
six piles, and covered with cast-iron caps, round which the 
mooring chains are laid. The contract price for the dock 
itself is 60,560/., and for the basin 14,742/, 





TorreDo Boat Fieets.—The following is given as the 
torpedo fleets of the different countries named : 





oe be 
| g & 
Es | Bus 
Country. er: 53 Remarks. 
aT) 2 
= ; Oo 
England 129 | 55 Does not include colonies. 
Germany ... 11} 61 | Fleet to be increased to 150 
first-class boats. 
France 82 77 Fleet to number 283 in all. 
Russia 131 14 _ Fleet to number 180 in all, 
Austria i 14 2 Fleet to number 70 in all, 
Denmark ... 12) ... | To build 21 more, 
Greece... 37 | 
Italy ... .... 53 | 18 | To build 100 more. 
China... .. | 5 | 10 | One of these 164 ft. long. 


The largest torpedo boat under construction is now being 
built by Messrs. Yarrow andCo,, for Japan. A few par- 
ticulars of her will be found in the last number of Enat- 
NEERING of last year. 
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John Hopkinson, F.R.S., M. Inst. C.E., in the chair.—Ordinary 
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discussed: ‘The Injurious Effect of a Blue Heat on Steel and 
Iron.” By C. E. Stromeyer, Assoc. M. Inst. C.E, 

INSTITUTION OF MECHANICAL ENGINEERS.—Thursday, February 
4th, and Friday, February 5th. The Thirty-ninth Annual General 
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Head, at 7.30 p.m. on each evening. The annual report of the 
Council will be presented to the meeting. The annual election of 
the President, Vice-Presidents, and Members of Council, and the 
ordinary election of new members, associates, and graduates will 
take place at the meeting. The appointment of a professional 
accountant, to audit the accounts of the present year, will be made 
by the members, and his remuneration fixed. The present 
auditors, Messrs. Robert A. McLean and Co., chartered accountants, 
offer th lves for re-election at the same remuneration as 
heretofore, namely, ten guineas. The following papers will be 
read and discussed, as far as time permits: ‘Description of an 
Autographic Test-Recording Apparatus,” by Mr. J. Hartley Wick- 
steed, of Leeds ; ‘‘ Description of Tensile Tests of Iron and Steel 
Bars,” by the late Mr. Peter D. Bennett, of Tipton ; ‘“ Description 
of a Hydraulic Buffer-Stop for Railways,” by Mr. Alfred A. 
Langley, of Derby ; ‘‘On the Distribution of the Wheel Load in 
Cycles,” by Mr. J. Alfred Griffiths, of Coventry. 

Tuk PARKES Museum, 744, MARGARET STREET, W.—Thursday, 
February 4th, at 8 p.m., a lecture will be delivered by Dr. G. A. 
Heron, on ‘‘ How it is shown that Living Things cause some of the 
Diseases of Man.” 

Society oF ENGINEERS.—Monday, February Ist, at the Town 
Hall, Caxton-street, Westminster. The President for the past year, 
Mr. Charles Gandon, will present the premiums awarded for papers 
read during the year. The President for 1886, Mr. Perry Fairfax 
Nursey, will deliver his inaugural address. The chair will be taken 
at 7.30 p.m. precisely. 
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WATER GAS. 

Some months ago we gave in these columns an 
account of the water gas plant erected and worked 
at Essen, in Germany, by the European Water Gas 
Company, and which we had then had the opportu- 
nity of inspecting. Our readers will recollect that 
this plant is at the works of Messrs. Schultz, 
Knaudt, and Co., who use the gas for welding cor- 
rugated boiler flues and for other uses, and notably 
for lighting the works by means of the incandescent 
comb of magnesia rods as described by us. 

Nothing new has appeared concerning the work- 
ing of this water gas plant till last month, when a 
lecture was delivered by Herr E. Blass, the engineer 
in charge on behalf of the water gas company, at a 
general meeting of the German Institute of Iron 
Smelters (Verein deutscher Eisenhiittenleute) in 
the presence of several of the leading metallurgists 
of Germany and one or two of the special authori- 
ties on gas firing. 

Herr Blass dealt largely with the chemistry and 
physics concerned in the production of water gas, 
and a few of the figures which he laid before his 
hearers we will reproduce as being useful for refer- 
ence by those specially interested in the subject. 

Concerning the plant itself, there does not 
appear to be much that is new to chronicle. The 
main consideration appears to be that experi- 
ence has proved that it is not possible to utilise, in 
the apparatus itself, the heating power of the gas 
which is produced during each period of ‘‘ blowing 
up” the fire with air previous to passing the steam. 
It was found that if the ‘‘ air gas,” or as it may be 
called, ordinary ‘‘ producer gas,” was all burnt in 
the regenerators by means of air blown in with it, 
the heat obtained was so great that the ash carried 
over from the producer very rapidly crowded and 
melted down the material of the regenerator ; and 
at the present time the gas is not burnt at all, the 
regenerator being warmed simply by the heat car- 
ried over in the ‘‘ producer gas,” the temperature 
obtained being about 500 deg. C. 

Even if the regenerators had not suffered in this 
manner the heat from the combustion in them of 
the large amount of producer gas could not have 
been utilised, as the steam passing back through 
them could not have taken up anything like the 
whole of it, nor could it all have been utilised by 
heating the wind used in ‘‘ blowing up,” as was 
proposed at the time of our visit. It is stated by 
Herr Blass that in spite of this total loss, so far as 
the water gas production is concerned, of the ‘‘ pro- 
ducer gas,” the apparatus not only does not suffer 
economically, but does better work, and heexplains 
this by the fact that all the blast at each apparatus 
is now available for ‘‘ blowing-up,” instead of part 
being required for burning the producer gas in the 
regenerators, and that in consequence of this the 
blowing up is effected in so much less time that the 
water gas produced per hour is doubled without 
any notable increase of fuel used per cubic metre 
of gas. 

But it appears to be quite plain to the water gas 
people that as the ‘‘ producer gas” cannot be used 
in the apparatus it will never do, for industrial pur- 
poses, to let it all go off up the chimney as a waste 
product, and so various proposals are made for its 
utilisation, a large number of which are of course 
perfectly obvious when the plant is erected at works 
where boilers, furnaces, &c., are in constant use. 

The amount of this producer gas is four metres 
for each one metre of water gas. It is suggested 
that, the water gas being collected in gasholders as 
at present for use for lighting and for special heating 
purposes, it may be burnt for many or most pur- 
poses in conjunction with the producer gas, or fur- 
naces may be heated with producer gas up to a cer- 
tain stage, and then have water gas turned on when 
special temperatures are required, 

The “‘ mixed gas” resulting from the constant 
use together of the 4 cubic metres of producer gas, 
and the 1 cubic metre of water gas, is spoken of as 
something like the Dowson gas or Wilson gas in 
composition. It appears really, from the analysis 
given, to be very like the Wilson producer gas, the 
Dowson gas being better. Assuming that one kilo- 
gramme of carbon in the fuel used, gives the 5 cubic 
metres of mixed gas, it is stated that of the 8000 
heat units (in round numbers) which the carbon 








should give, the gas actually gives 7000, leaving 
one-eighth as the proportion lost during gasification 
of the fuel. 

It is claimed for the mixed gas that it would be 
always uniform in composition, while gas from 
Dowson’s or Wilson’s apparatus is stated not to be ; 
and stress is laid on the fact that it would all be 
delivered under pressure, which is also true, how- 
ever, of gas from any system of producers using 
pressure under the fuel. 

This portion of the lecture by Herr Blass was not 
well received by the competent critics present, who 
of course saw that for such industrial purposes as 
those for which it was suggested to use the mixed 
gas, an equally good gas could be produced much 
more simply and probably much more cheaply, 
leaving aside the value of the water gas for special 
purposes, and for lighting above all. 

This matter was dealt with in the discussion 
which followed the reading of the lecture, and as 
was then pointed out, the cheapest and simplest 
way of producing the best ‘‘ mixed gas” would be 
in a species of cupola with a tall column of fuel, 
into which air is blown exactly as in a blast furnace, 
and when once the temperature is at its full, so 
much steam is injected as can be decomposed 
without chilling the fire too much. The ash 
from the fuel to be liquefied to a slag, and 
tapped off as in an ordinary cupola or blast fur- 
nace. Of course, to some extent, some of the pro- 
ducers in use, work on this principle, notably 
Dowson’s. Large cupola-like gas producers have 
frequently been proposed, but we are not aware 
whether any are in use, and specially we would like 
to know whether the removal of the ash as liquid 
slag is regularly carried on. In order to do this, in 
many or most eases, some flux would be required to 
be added with the fuel in charging. Such a pro- 
ducer, ona large enough scale, with a water jacket at 
the region of the tuyeres, would indeed be a most 
effective and economical apparatus for supplying 
gas under pressure all over a works, and would 
preferable in many ways in the comparatively com- 
plicated water gas apparatus as at Essen. 

But, as we pointed out in our former article, the 
pure water gas has the great advantage of render- 
ing possible the splendid system of lighting which 
we described, and which Herr Blass fully illus- 
trated to his audience. This system of lighting could 
not be carried out with the mixed gas, nor with any 
producer gas whatever. The works at Essen have 
about 600 lights on this system, and the result is 
truly most excellent. 

Then again, where it is a question of supplying a 
heating gas to distant points, the water gas has the 
great advantage over producer gas of less bulk to 
be carried for a given heating power, and as we 
have before insisted, if we are to see the happy day 
when all houses, as well as our works, shall have gas 
laid on in place of using solid fuel, it will, so far as 
present knowledge goes, have to be water gas that 
is so supplied, as for other cheap gas the mains re- 
quired would be far too large or too numerous. This 
happy day does not seem to have come much nearer 
lately. No cases are mentioned where water gas 
plant has been erected for such public use. 

For purely heating purposes in works, the water 
gas plant does not appear likely to make much 
progress, and its promoters themselves would 
appear to be anything but very sanguine in this 
direction. But wherever a large works has to be 
lighted as well as heated, such plant as that at 
Essen appears to have advantages possessed so far 
by none other. 

A small and very compendious plant is described 
by Herr Blass for producing 56 cubic metres of 
water gas per hour, in which special attention has 
been given to the simplification of all the details. 

There is one producer, similar in construction to 
the others, but there is no regenerator at all, and no 
blast. The air for ‘* blowing-up” is drawn in, 
instead of blown in, by means of a Kérting exhaust 
on the top of the producer. This renders possible 
a simplification of the valves connecting to the gas- 
holder, and also makes it possible to remove 
clinkers from the producer during the blowing-up 
stage without stopping the work. There is only 
one opening at the top of the producer, over which 
revolves a plate, worked by a handwheel and 
toothed gear. This plate has three positions, in 
one of which it brings the charging hopper over 
the producer opening, in another it opens the 
chimney and exhaust pipe, and in the third it closes 
the opening. The same gear works the steam 
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to the exhaust in the chimney, or to the producer 
for making water gas. It also regulates the air- 
valve and valve to the gasholder. 

In this small apparatus the producer gas is sup- 
posed to be wholly lost, only lighting gas being in 
view. It uses 14 kilogrammes of coke (with 14? per 
cent. ash) for each cubic metre of water gas pro- 
duced, including the coke which is consumed during 
the time the apparatus is supposed to stand idle at 
night. The water used in the cooling ring of the 
producer is 34 cubic metres per 24 hours. The 
scrubber for cleaning and cooling the gas uses 170 
litres of water per hour. The steam used in ex- 
hausting and in gasmaking is equal to an evapora- 
tion of 1 litre of water per cubic metre of gas made, 
requiring a fuel consumption of about 0.15 kilo- 
gramme. 

1 cubic metre of water gas requires for its combustion 
2.387 cubic metres of air = 3.1 kilogrammes. 

1 cubic metre of water gas develops an amount of heat 
equal to 3023 heat units and a temperature of 2800 deg. C. 

1 cubic metre of producer gas with 30 per cent. carbonic 
oxide requires for its combustion 1 cubic metre of air, de- 
velops 1000 heat units, and a temperature of 1890 deg. C. 

1 cubic metre of ‘‘ mixed gas,” consisting of 37 per cent. 
carbonic oxide, 10 per cent. hydrogen, 53 per cent. nitro- 
gen, requires for its combustion 1.27 cubic metres of air, 
develops 1400 heat units, and a temperature of 2200 deg. C. 


Actual analyses of gas produced gave : 


Water Gas. 
42.3 per cent. carbonic oxide. 
49.2 A hydrogen. 
4.3 a5 nitrogen. 
3.2 ee carbonic acid. 


Producer Gas (during ‘‘ Blowing up”). 
28 per cent. carbonic oxide. 
Br hydrogen. — 
y 9 carbonic acid, 
OB ston nitrogen, 
A mixture of one volume of the water gas to 
four volumes of the producer gas would give a gas 
having a composition of : 


30.8 per cent, carbonic oxide. 
11.2 hydrogen. 
carbonic acid. 
nitrogen, 


a> 9g, 
96 
BB+: 4 
BB.2 yy 
Trials recently made at Essen with a 2 horse- 
power gas motor gave a gas consumption per horse- 
power per hour of 2 cubic metres of water gas 
and about 5 cubic metres of mixed gas. 


STANNINGTON BOILER EXPLOSION. 

THE adjourned inquest on this explosion, a de- 
scription of which was given in our issue of the 
ist inst. (see pages 14 and 17 ante), was resumed on 
Wednesday, the 20th inst., at the Queen’s Hotel, 
Stannington, before Mr. D. Wightman, coroner, 
Since our former reference another man, named 
Henry Morris, has succumbed to his injuries, making 
three deaths in all. 

It will be remembered that the inquest was 
adjourned by the coroner at the previous sitting, in 
order to enable Mr. R. C. Longridge, of the Engine, 
Boiler, and Employers’ Liability Insurance Com- 
pany, to make an investigation and prepare a report. 
From this report, of which the following is a copy, 
it will be seen that Mr. Longridge entirely confirms 
the statements we made in our prior reference re- 
garding the cause of the explosion. 


[Cory.] 
The Engine, Boiler, and Employers’ Liability Insurance 
Company, Limited. 
Head Office, 12, King-street, 
Manchester, January 14, 1886. 
D. Wightman, Esq., Coroner, Sheffield. 

In welicas. aciens with your instructions, I have examined 
the fragments of the boiler on the premises of Messrs. 
J. and J. Dyson, firebrick and sanitary pipe manufac- 
turers, Stannington, near Sheftield, which burst on Decem- 
ber 22 last, and am now prepared to state what has been 
the cause of the explosion. 

Description.—The boiler was of tue plain cylindrical 
type, but instead of having a single tiregrate at one end, 
as is usual, there were five firegrates along the side, the 

roducts of combustion passing transversely under the 

viler, then under a second boiler of similar construction 
lying adjacent and parallel to the first, and then through a 
series of flues for drying sheds to the chimney. 

Dimensions.—The No. 1 boiler which burst is stated to 
have been made about seven years ago, and its dimensions, 
as nearly as can be got from the fragments, were: Length 
over all, 36 ft.; diameter, 5ft,; thickness of plates, ;', in. 
single rivetted throughout. The longitudinal seams at 
the bottom were practically in line from end to end of 
the boiler, but at the top they “broke joint” about 
2ft.6in. At some time or other the boiler has under- 





one repairs, for there were rivetted patches at four dif- 
erent places along the front side. 





Mountings.—The mountings attached were an injector, 
a feed valve for regulating the supply from the engine 
pump, a float water gauge, asteam stop valve, a dial 
pressure gauge, and a deadweight safety valve 34 in. in 
diameter. 

Working Pressure.—I was informed that the boiler was 
usually worked at a pressure of about 55 lb. per square 
inch. With the whole of the weight on, the load on the 
safety valve would be very nearly 67 lb. per square inch 
of area, but it is stated that a short time ago, one or more 
of the weights had been removed by a foreman of the 
works, who had died a few days before the boiler burst. 
In consequence of this man’s death I have not been able to 
obtain much information as to the conditions under which 
the boiler had usually worked, nor could I ascertain that 
any person had observed the pressure registered by the 
gauge at any time on the day of the explosion. 

Effect of Explosion.—By fracture through the circum- 
ferential line of rivets connecting the fifth and sixth rings 
of plates, the boiler was divided into two nearly equal 
portions, The right-hand portion, consisting of the end 
and the first five rings of plates, was torn into six sepa- 
rate pieces, which were scattered in four opposite direc- 
tions. The right end, with first ring of plates attached 
wmeiins had been projected forward, and had fallen in 
a field about 200 yards from its original position. The 
main |p deen of the second ring of plates had become de- 
tached from the first during its flight, and had fallen at a 
distance of about 80 yards. The third ring, with part of 
the second, had been thrown nearly the same distance to 
the back of the boiler. Portions of the fourth ring lay 
about 20 yards to the front of original position, and the 
remainder, attached to the fifth ring, had been thrown 
about 30 yards to the left. The largest fragment of the 
boiler, consisting of the sixth, seventh, eighth, and ninth 
rings of plates almost intact, with the tenth and eleventh 
rings attached, but extended nearly flat, lay a few yards 
to the left, and the end had been torn off and thrown 
about 15 yards further in the same direction. The adja- 
cent boiler was displaced, and lay on some of the débris 
at — angles to its original position. From the position 
in which the fragments lay, it was evident that rupture 
must have commenced at the front side near the bottom, 
at or about the third or fourth ring of plates, and an in- 
spection of the fractured edges shows that at this part the 
plates were very much reduced in thickness, being in 
some places no thicker than a piece of paper. 

Cause.—Had the plates retained their original thick- 
ness, the boiler would have been amply strong for a work- 
ing pressure of 551b. per square inch, though from the 
manner in which it was seated, it must have been subjected 
to greater inequalities of strain than would occur with the 
ordinary mode of seating, but owing to the presence of 
acids in the feed water, the whole of the plates below the 
water line were very seriously reduced in thickness by 
corrosion on the water side. This corrosion must have 
been going on for some time past, and it is incredible that 
any person who had been inside the boiler recently could 
have failed tu notice it. Whether he would have appre- 
ciated its serious importance is another question, but be 
that as it may, this corrosion of the plates has undoubtedly 
been the sole cause of the boiler bursting. 

CHARLES LONGRIDGE. 


In the course of subsequent examination Mr. 
Longridge stated that he had not tested the quality 
of the plates, but judging from an examination of 
the fractures, they appeared to be of good quality. 
The setting of the boiler was unusual, as there were 
five firegrates instead of one, the flames passing 
transversely under the bottom instead of lengthwise, 
as in the ordinary way, which would cause the 
boiler to strain more from unequal expansion. He 
had not had the water with which the boiler was 
fed analysed, but there could be no doubt it was 
extremely corrosive. He saw nothing to lead him 
to think the boiler had suffered from shortness of 
water. There was no law to compel owners to make 
a periodical examination of their boilers, but he 
certainly considered it advisable that they should 
be thoroughly inspected both internally and exter- 
nally once a year. Under ordinary circumstances 
the boiler in question should have lasted for thirty 

ears. 

William Cousins, labourer, stated that he had 
been in the employ of Mr. Dyson about seventeen 
years. The regular fireman, a man named Milner, 
died about a week before the explosion, and he had 
looked after the boilers since Milner fell ill, about: 
five weeks ago, but he had not been inside the 
boiler for two years. It was Milner’s duty to clean 
the boilers. About six months ago Milner told him 
Mr. Dyson was going to put in a new boiler, as the 
one in question was ‘‘ worn a bit.” The new boiler 
came after the explosion, but he understood before 
the latter coeaeal that the boiler was to be replaced 
at Christmas. On the day of the explosion the safety 
valve was blowing off at 50 lb. a few minutes before 
the explosion, and there was about 4 ft. of water in 
the boiler at the time. He had not the slightest 
reason to think that the boiler was unsafe, and from 
his conversation with Milner did not gather that he 
thought it was dangerous. 

Mr. G. W. Hawksley, engineer and boilermaker, 
Sheffield, who had examined the boiler on behalf of 





Mr. Dyson, said he quite coincided with Mr. Long- 





ridge’s report, except as to where the fracture first 
took place. He (witness) thought the boiler failed 
at the end of the first ring. The explosion, in his 
opinion, was solely due to corrosion of the plates. 

Mr. John Dyson, the owner of the boiler, stated 
that he purchased it new about eight years ago from 
Messrs. Davy Brothers, Sheffield. It had been re- 
paired from time to time, the last occasion being 
about six monthsago. The water was supplied from 
a spring on the premises, and when that ran short, 
from a clay mine. He knew the latter source was 
unsuitable, and only used it about three months in 
the year. He personally examined the boiler about 
two years ago, and it then appeared safe, but was 
certainly not in so good a condition as it ought to 
have been. Milner was with him at the time, and 
it was his duty to examine it regularly, and inform 
him if anything was wrong, but he had never said 
anything about the boiler being dangerous. About 
six months before the explosion he did say the 
boiler was getting worse and it would be well to get 
a new one, and he therefore ordered one. 

The coroner, in summing up, said that after the 
evidence adduced, the jury would have little difti- 
culty in arriving at the cause of the explosion. 
From Mr. Longridge’s report it was clear that the 
bursting of the boiler was due to corrosion. In his 
(the coroner’s) experience he had never heard of a 
boiler getting so thin as this, and the wonder to 
him was that the boiler had not burst long ago. 
The evidence of the owner showed that he knew 
the water coming from the mine was bad, and, 
indeed, he only used it in emergencies. The great 
question for the jury to consider was whether there 
had been any dereliction of duty, or negligence on 
the part of any person or persons working this 
boiler. It was clearly some one’s duty to see that 
reasonable and proper care was exercised. He was 
sorry there was not more evidence as to when the 
last examination was made by the fireman Milner, 
and if he had not been dead the case would have 
been simpler. The jury must consider the evidence, 
and, if they thought it was purely and simply an 
accident, return a verdict of accidental death. If, 
on the other hand, they thought there were circum- 
stances which called for remark then they should 
act accordingly. 

The jury then retired, and after a few minutes’ 
consideration the foreman said: ‘‘The jury find 
that these poor men were accidentally killed by 
this explosion; anything further we cannot say,” 
which, the coroner stated, amounted to a verdict of 
‘* Accidental death.” The proceedings then termi- 
nated. 

However satisfactory such a verdict may be to the 
persons responsible for the working of the boiler, 
it is by no means gratifying to the general public, 
and it is difficult to write about it with calmness. 
The evidence as to the cause of the explosion was 
clear beyond dispute. To use Mr. Longridge’s own 
words, ‘* The plates in some places were no thicker 
than a piece of paper, and it was incredible that 
any person who had been inside the boiler recently 
could have failed to notice it.” This was disputed 
by none, and yet the jury, in the face of it, decline 
to utter a single syllable reflecting the slightest 
want of care or neglect on the part of any one. 
Three poor fellows are killed by the bursting of a 
worn-out boiler, and the only remark which ‘‘twelve 
good men and true” vouchsafe regarding it after 
two sittings, and listening to the evidence of a 
scientific expert, is that the occurrence was ‘‘acci- 
dental.” 

Such a verdict is little less than scandalous, and 
tends by its dissemination to spread an air of 
mystery about these disasters which does not belong 
to them. If scientitic investigation and experience 
has established one fact more clearly than another, 
it is that steam boiler explosions may be prevented 
by reasonable care and precaution on the part of 
boiler users, and the public has a right to demand 
both in its own interest and that of the work- 
people, that such care shall be exercised. If a 
boiler owner, either through ignorance or reckless- 
ness, neglects to do this, then he should be held 
responsible. That due care was not exercised in 
the present case is undoubted. Had it been, the 
explosion would not have occurred. : 

The boiler was not enrolled with any inspection 
or insurance company. The owner stated that he 
deputed the responsibility of inspecting the boiler 
to his fireman. This fireman, unfortunately, could 
not give evidence, as he died about a week before the 
explosion—thereby anticipating, in all probability, a 





mere violent end. It too often happens that when 
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an explosion occurs the voices of those who could 
throw most light on the facts of the case are 
effectively silenced by death, and can neither affirm 
nor deny statements made regarding them. 

The public, however, have a right to something 
more than the inspection of a boiler by a fireman. 
Such men are seldom able to form a correct opinion 
regarding the safety of a boiler. No owner of a steam 
boiler should be allowed to work for his own profit, an 
instrument containing so many potential elements 
of danger, unless he can furnish are liable guarantee 
from some independent competent authority that 
it is in satisfactory working condition. This the 
majority of careful steam users do. But it would 
seem as if some form of compulsion were neces- 
sary to force the ignorant and reckless to that 
which the wise and prudent already do for them- 
selves. 





PROVISIONAL PROTECTION : AN 
ALTERNATIVE. 
By W. Luioyp-Wisz, Fert. Inst, P.A. 


Prior to the Patent Law Amendment Act, 1852, 
the inventor had no protection until the patent was 
granted, which was very often six weeks or two 
months, and seldom less than a month, after the 
application. The Act of 1852 was intended to give 
protection from the date of application, limiting the 
applicant to what should be contained in the pro- 
visional specification, and thereby (as intended) 
getting rid of the frauds practised under the old 
law ; under which somebody else having got a know- 
ledge of an inventor’s proposed improvements, in- 
serted them, in the interval, into his own specifica- 
tion, so tripping up the trueinventor. Ina modified 
form such an evil obtains at the present time. 
Under the new Act (1883) an application for a patent 
must be accompanied by either a provisional or a 
complete specification. A provisional specification 
must describe the nature of the invention, and be 
accompanied by drawings if required. Assuming a 
provisional specification to be deposited in the first in- 
stance, a complete specification must be afterwards 
filed in order to obtain the patent. A complete speci- 
fication, whether left on application or subsequently, 
must particularly describe and ascertain the nature 
of the invention, and in what manner it is to be 
performed ; must be accompanied by drawings if re- 
quired, and must end with a distinct statement of 
the invention claimed. Having lodged a complete 
specification, the applicant or patentee cannot after- 
wards alter his specification in such a manner as to 
claim an invention substantially larger than, or 
substantially different from, the invention claimed 
by the specification as it stood before amendment. 
It follows that an applicant for Letters Patent who 
has filed a complete specification with his applica- 
tion, cannot afterwards appropriate thereunder the 
invention of another. The reverse is the case, how- 
ever, where a provisional specification is at first 
lodged. Much inconvenience results, and it is not 
clear how to effectually obviate it, whilst retaining 
the present system. If the applicant for a patent 
does not leave a complete specification with his 
application, he may leave it at any subsequent time 
within nine months from the date of application. 
Under a recent Act the Comptroller has power to 
enlarge the time one month. Where a complete 
specification is left after a provisional specification, 
both are referred to an examiner, whose duty it is 
to ascertain, inter alia, whether the invention 
particularly described in the complete specifica- 
tion is substantially the same as that which is 
described in the provisional specification. The 
examiner, in performing this duty, must, it is 
presumed, be guided mainly by precedents. Of 
these there are but few ; they are to be found in re- 
ports of trials of patent cases. Seldom has a patent 
been upset on the ground of variance between the 
provisional and the final or complete specifica- 
tions. Complaint was made that under the Act of 
1852, the law officers were in the habit of requiring 
too detailed a description in the provisional specifi- 
cation, thereby occasioning conflict between it and 
the final specification ; which, if the letter and the 
spirit of the statute had been adhered to, would not 
have been the case. It was said that the office of the 
provisional specification was merely to describe the 
nature of the invention, in outline, leaving the 
means by which it was to be carried into effect for 
the final specification. The decisions of the courts 
appear to bear out this view. In the well-known 
case of Newall v. Elliott, relating to apparatus em- 
ployed in laying down submarine electric telegraph 





wires or cables, the provisional specification stated 
that the cable or rope containing the insulated wire 
or wires was passed round a cone, so that the cable, 
in being drawn off the coil, was prevented from 
kinking by means of the cone, and that there 
was a cylinder on the outside that prevented 
the coil from shifting in its place. According 
to the final or complete specitication, when the 
wire or cable was to be laid down, the patentee 
placed over the cone a conoidal or conical apex, 
or top, and around it suspended several rings 
of iron or other metal by means of cords, so as 
to admit of adjustment at various heights over 
the cone. The use of these rings was to prevent 
the bight of the rope from flying out when going 
at a rapid speed, and in the specification it was 
stated that the combination of these parts of the 
apparatus prevented.the wire or cable from running 
into kinks. One of the claims was ‘‘ the use of 
rings in combination with the cone as described.” 
Thus, whilst in the provisional specification there 
was no allusion whatever to rings to be used with 
the cone, the final or complete specification de- 
scribed and claimed them; nevertheless the 
patent was upheld, Byles, J., in delivering judg- 
ment, remarking that the office of the provisional 
specification was only to describe generally and 
fairly the nature of the invention, and not to enter 
into all the minute details as to the manner in 
which the invention was to be carried out, other- 
wise the provisional specification must be as full as 
the complete specification, and drawn with as much 
care and deliberation. In a later case against the 
same defendants for another infringement of the 
same patent, Pollock, C.B., in delivering judgment, 
said the object of the statute, which required a 
provisional specification, was nothing more than a 
legislative recognition of the custom which called 
upon every patentee, when he applied for the 
patent, to give some notion of what his invention 
was. Hehad no doubt that the object of the Act 
of Parliament was not to ascertain the entirety of 
the invention, but the identity of the invention. 
Penn’s patent for wooden bearings for screw pro- 
peller shafts was upheld, although his provisional 
specification was in these general terms: ‘‘ This in- 
vention consists of employing wood in the con- 
struction of the bearings and bushes for the shafts of 
screw and submerged propellers.” The case (Penn »v. 
Bibby) was first heard before Vice-Chancellor Wood, 
and subsequently there was an appeal to the Lord 
Chancellor (Lord Chelmsford). The defendant con- 
tended that the patent was void, because there was 
a variance between the provisional and the com- 
plete specifications. The provisional specification, 
as already shown, described the nature of the in- 
vention in the most general terms to consist in 
employing wood in the construction of the bearings 
and bushes for the shafts of screw and submerged 
propellers. The complete specification described a 
particular mode of employing wood to prevent the 
parts of a propeller shaft, within the bearings, from 
coming in contact with the metal of the bearings, 
and to cause them to revolve against pieces of wood 
fixed in such a manner as to admit of water flowing 
freely between the pieces of wood and between the 
inner surfaces of the metal bearings and the outer 
surfaces of the propelling shaft. The claim at the 
end of the specification was, ‘‘the employing of 
wood in the construction of the bearings and 
bushes for the shafts of screw and submerged pro- 
pellers as herein described.” According to the 
defendant, ifj the words ‘‘ herein described” were 
to be disregarded, the patent was void, as the claim 
would have then been for the employment of 
wood in every possible way in the bearings and 
bushes of propellers ; and, if those words limited 
the claim to the precise description in the speci- 
fication, that was not what was described in the 
provisional specification, and the plaintiff had there- 
fore obtained a patent for one thing and specified 
another. That was the defendant's argument, as 
stated in Professor Goodeve’s abstracts. According 
to the Lord Chancellor's view there could be no 
doubt that the claim in the specification must be 
read with the limitation produced by the words 
‘¢ herein described,” and that the question there- 
upon arose, whether that occasioned a departure 
from the provisional specification so as to render 
the patent void. It seemed clear that the office of 
the provisional specification was to describe the 
nature of the invention, not with minute particu- 
larity, but with sufficient precision and accuracy to 
inform the law officer what was to be the subject- 
matter of the patent. It was not at all necessary 





that the provisional specification should describe 
the mode or modes in which the invention was to 
be worked or carried out. That was left to the 
complete specification. Nor was it at all necessary 
that the complete specification should extend to 
everything comprehended within the provisional 
specification. It was clear, therefore, that unless 
the complete specification claimed something dif- 
ferent from the provisional specification, the objec- 
tion to the patent could not prevail. But there 
was not the slightest foundation for the objection 
in point of fact, and each specification appeared to 
his lordship faithfully to fulfil its own office. But (he 
continued) it was said that one part of the complete 
specification went beyond the provisional, and ex- 
tended to something which could not be included 
in it, viz., the application of wood to the shaft, so 
as to revolve therewith, the provisional specification 
confining the employment of wood to the bearings 
and bushes. If wood applied in that manner to the 
shaft might be properly called a bearing, then there 
was no excess in that part of the specification. But 
if, strictly speaking, that application of wood would 
not come within the description of a bearing, then 
the answer to the objection was that it was not 
claimed, the claim being limited to the employment 
of wood in the construction of bearings and bushes. 
There was, therefore, his lordship held, no depar- 
ture from the provisional specification in the com- 
plete specification, and the finding of the Vice- 
Chancellor upon that issue was right. 

It is true there are limits beyond which the in- 
ventor must not go, in the way of introducing new 
matter into his final or complete specification. 
Thus in the case of the United Telephone Company 
v. Harrison, Cox-Walker, and Co., Edison’s patent 
for his telephone was held to be invalid, because 
the phonograph was described and claimed in the 
complete specification, but not disclosed in the pro- 
visional specification. Even in this case, however, 
the judge agreed that the provisional specification 
need not describe the manner in which an invention 
is to be carried into effect ; that it need not describe 
the nature of the invention otherwise than roughly ; 
but, he said, it ought to do so fairly and honestly ; 
and that if Mr. Edison was, at the time at which 
the patent was granted, in the possession of that 
very remarkable mechanical invention by which 
speech could be reproduced, not necessarily at a 
distance, but in the same room as that in which it 
was uttered, he did not think the provisional specifi- 
cation was an honest statement of the nature of that 
discovery. But the courts have invariably shown 
a disposition to allow very considerable latitude. 
And the practice that has obtained under the law 
of 1852 would not seem likely to be affected mate- 
rially by the Act of 1883. In both cases all that 
the law requires of the provisional specification is 
that it shall describe the nature of the invention; 
and in both cases the final or complete specification 
is required to particularly describe and ascertain 
the nature of the invention, and in what manner it 
is to be performed. The Act of 1883, however, as 
previously stated, provides that the complete specifi- 
cation shall end with a distinct statement of the 
invention claimed. For all practical purposes, it 
may be assumed that the decisions of the courts 
upon patents granted under the Act of 1852, must 
guide the Patent Office examiners in deciding whe- 
ther the invention particularly described in the 
complete specification is substantially the same as 
that which is described in the provisional specifica- 
tion. The law does not appear to cast upon the 
examiner the responsibility of determining whether 
the invention, the nature of which is ascertained 
in the complete specification, is substantially the 
same as that described in the provisional specifica- 
tion; and no doubt this accounts for the lack of 
supervision of claims. If examiners attempted to 
tie applicants for patents very closely to their pro- 
visional specifications, there would unquestionably 
arise a great outcry. On the other hand, it is to 
be remembered that (1) the Act expressly provides 
that every patent shall be dated and sealed as of the 
day of the application ; (2) no patent can be sealed 
until after the complete specification has been open to 
public inspection for two months ; and (3) variance 
between the provisional and complete or final 
specifications is not a ground of opposition to the 
grant of a patent. Opposition may, it is true, be 
entered on the ground of the applicant having ob- 
tained the invention from the opponent, or from a 

erson of whom he is the legal representative. 
ut where the opponent’s specification has been on 
view to the public, and has perhaps even been 
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printed and sold in Blue-book form, before the 
filing of the applicant’s complete specification, it 
does not necessarily follow that there has been 
fraud because there is interference ; nor will fraud 
be assumed. On the contrary, strong evidence will 
be required to prove it ; and, as is well known, to 
establish a case to the satisfaction of the authorities 
is often not practicable. It may be said that where 
there is interference the examiner will, as in duty 
bound, report the fact to the Comptroller, who will 
inform both applicants; and that such a report 
affords good ground for opposing. But in many 
cases where notice of interference is given, it would 
be ill-advised to enter opposition; on the other 
hand, there are cases where opposition would be 
justifiable, in which notice of interference is not 
given. From the state of the law above indicated 
it follows that in some cases where there is reason 
to suspect fraud, the injured party finds himself 
practically without a remedy. Thus, let it be assumed 
that A applies for a patent on the Ist of January, lodg- 
ing a provisional specification ; and B applies for a 
patent on the 2nd of February. Supposing B to 
have lodged a provisional specification, then each 
will have nine months within which to prepare and 
send in his complete specification. But no pro- 
ceedings can be taken in respect of an infringement 
committed before the publication of the complete 
specification, nor is an applicant entitled to insti- 
tute any such proceeding, unless and until a patent 
for the invention has been granted to him. In 
other words, it would seem that an applicant for a 
patent is between two stools. Should he delay 
filing his complete specification, articles according 
to his invention may for a time be made and sold 
(perhaps exported) with impunity. At no time 
would he have a remedy, unless in respect of con- 
tinued use of the invention in the United Kingdom 
after the acceptance of the complete specification. 
On the other hand, should the applicant desire 
to guard against unauthorised use of his invention 
by proceeding at once to obtain patent rights, he 
must run the risk of having it fully disclosed to all 
those having pending applications for patents of 
prior date. Hence, to proceed with the hypo- 
thetical case of A and B: Let it be assumed that 
A takes advantage of the full time allowed for 
filing his complete specification, whereas B lodges 
his complete specification in May. Then (allow- 
ing a month for acceptance) there will be four 
months during which A will be able to study 
B’s complete specification, with the view of con- 
triving to appropriate B’s invention, or material 
parts of it, in his (A’s) complete specification. Yet 
it may not appear to the examiner that A’s com- 
plete specification comprises more than that which, 
having regard to precedent, may be considered a 
reasonable development of the invention fore- 
shadowed in the provisional specification. In this 
way it may come about that the essence of B’s in- 
vention will be covered by a patent of earlier date 
granted to A. The same thing may arise even 
should B not file his complete specification before 
A’s is lodged, supposing that B (relying on his 
provisional protection) should disclose his invention 
to others, who might communicate the particulars 
of it to A. 

This is a very serious defect in the law; yet 
it appears to be inseparable from any system based 
on the principle of granting rights to run as from a 
date prior to that of the specification fully describing 
the invention in respect of which such rightsare con- 
ferred, The advocates of provisional protection on 
the existing basis-—and for many years the writer 
was one—have very powerful arguments to urge 
in its favour, If an inventor were compelled 
always to delay securing protection until after 
his invention had been completely developed, many 
cases of fraud would arise, because particulars of the 
invention would Jeak out in the course of necessary 
experiments, and others would ir this way learn 
enough to enable them to appropriate it. But this 
would be a condition of things, the writer does not 
for one moment desire to see. Rather, the question 
to be considered is, whether it be not practicable to 
establish some system that will obviate the evils 
that now obtain, whilst at the same time affording 
ample protection to inventors. The writer believes 
this to be feasible. He proposes abolition of pro- 
visional specifications, and that the patent should 
be granted always on the specification lodged in the 
first instance, but that the powers of amendment 
should be greatly enlarged by the introduction of a 
system of substitution of one specification for an- 
other. Assuming such a system to be adopted, then 








in every case the applicant for a patent should in the 
first instance file a complete specification, ending 
with a statement of the invention claimed, and 
accompanied by drawings if required. On_ this 
document protection for twelve months should be 
allowed. The stamp duty payable on application 
might be 1l., as at present. The applicant should 
be at liberty to give notice to proceed with his ap- 
plication for a patent at any time within nine 
months. At this stage a further sum of 3/. might 
be payable, making the fees for the first four years, 
and the times of their collection, the same as at pre- 
sent. Should the applicant not give notice to pro- 
ceed, the application should be deemed to be aban- 
doned, and the specification and drawings (if any) 
should not be made public. The Comptroller should 
have power to enlarge the time for giving notice to 
proceed, just as he may now extend the time for 
filing a complete specification. On the giving of 
notice to proceed, it should be advertised and oppor- 
tunity should be afforded for opposition asat present. 
The applicant or patentee should be at liberty to 
apply, from time to time, for leave to amend his spe- 
cification, claims, and drawings, not only by way of 
disclaimer, correction, or explanation, as at present, 
but also by way of addition; and. it should not 
be a ground of objection that the specification as 
amended would claim an invention substantially 
larger than, or substantially different from, the in- 
vention claimed in the specification as it stood before 
amendment. But no one who, prior to the applica- 
tion for leave to amend, had actually commenced 
the manufacture or use, on a commercial scale, of 
anything described but not claimed in the original 
specification, should be deprived of the right to 
continue such manufacture or use during the 
residue of the term of the patent. He should be 
entitled, on petition within a certain time, to a free 
license to continue to work and use such parts of the 
invention not originally claimed as he might prove 
having really commercially used prior to the amend- 
ment. Every case of infringement, or of application 
for revocation of a patent, should be decided upon the 
specification as it stood at the time of the alleged in- 
fringement or of the petition for revocation. At pre- 
sent although the term of a patent is nominally four- 
teen years, it runs actually only about thirteen years, 
because it is not safeto make the invention known for 
at least nine months after application, and the grant 
cannot be obtained until ettweinth two and three 
months after publication of the complete specifica- 
tion. It is quite a mistake to suppose that the 
difficulty may be got over by hastening to get the 
patent sealed. In the hypothetical case of A and B, 
the latter would be in no better position should his 
patent be actually sealed before the filing of A’s 
complete specification, as B could not oppose A’s 
application on that ground. Racing for the seal, 
such as obtained under the Act of 1852, is happily 
done away with. 

The object of the changes suggested by the 
writer is to give every applicant real protec- 
tion for that which he has actually invented, 
as from the date of his application for a patent ; 
at the same time affording him ample opportunity 
of incorporating in his specification, from time 
to time, every modification, improvement, or addi- 
tion he may devise in carrying out his original idea. 
Such a system would afford to the inventor 
much greater facilities than he now enjoys, for 
completely and economically securing his inven- 
tion under all the modifications it might assume ; 
whereas, at present, besides the risk he runs of 
having it appropriated by an earlier applicant, 
between the date of application for, and the date of 
sealing of the patent, he is furthermore precluded 
from adding any modification or improvement, or 
extending his claims, after he has filed his complete 
specification. If his claims be defective in the 
sense of failing to amply cover his invention, he has 
no remedy. He may cut down his claims, but he 
cannot extend them even to cover features clearly 
described (but not adequately claimed) in his com- 
plete specification as originally filed. Hence the ad- 
vantage to inventors of such a change as proposed 
will be evident. And it will be recognised by those 
familiar with the patent laws of other countries that 
there is good reason to believe it would be quite 
feasible to allow improvements to be added from time 
to time underarunning patent. Such additions are 
permitted in France, Belgium, Germany, Italy, and 
Sweden, and were provided for by Mr. Anderson, 
late M.P. for Glasgow, after consultation with the 
writer, in a Bill introduced into the House of 
Commons several years back. 








NOTES. 


ELECTROLYTIC PRECIPITATION OF CoPPER. 

W. E. A. Harrmann, of Swansea, has taken out 
a patent for the prevention of ‘‘ polarisation” of 
the electrolyte when copper is being precipitated 
by electrolysis froma solution of sulphate of copper, 
using insoluble anodes. He introduces sulphurous 
acid gas into the liquor, which is at the same time 
warmed either by taking the gas direct and hot 
from kilns, or calcining furnaces, or by passing 
steam in lead coils. The baths are covered with 
well-fitting covers, which have pipes leading from 
them to carry off the excess of sulphurous acid gas. 
By this employment of sulphurous acid gas the 
oxygen liberated at the anodes is at once absorbed 
and neutralised, combining with the sulphurous 
acid to form sulphuric acid. The free acid so pro- 
duced helps to keep the bath in good order as to con- 
ductivity till nearly all the copper is removed. 
When, finally, very little more copper remains in 
the liquor, it is drawn off, and a portion may be 
used for extracting fresh quantities of copper from 
ores, calcined mattes, &c., or may be worked up in 
some other way. 


THE Paris Exursirion or 1889. 

Several weeks before the French legislative elec- 
tions, the Minister of Commerce for France, M. 
Dautresmes, signalised his arrival to power by a cir- 
cular addressed to the various syndical chambers, 
touching the question as to whether the Exhibition 
should have a national or international character. 
Most of the replies were more or less unsatisfactory, 
owing toa want of information upon the views which 
the different foreign powers took on the subject, but 
the general impression was thatthe Exhibitionshould 
be international. About the same time a further 
step was taken. It was announced positively that 
the direction of the Exhibition should not be con- 
fided to a single committee, but to two controlling 
bodies, one undertaking the industrial, and the 
other the artistic, part of the work. The presidents 
mentioned were M. Georges Berger and M. Antonin 
Proust respectively. Just then the elections in- 
tervened, M. Dautresmes was superseded by 
M. Lockroy, the question assumed a different 
phase, and according to the latest information the 
minister himself will direct the Exhibition by the 
aid of the staff of his department, and the work will 
be carried out with State help. There is, however, 
a rumour that some of the great powers of Europe 
will decline to participate in this gigantic industrial 
féte, on account of the political importance it will 
assume. All, however, appears uncertain about the 
project, except that the time is passing by fast, and 
that if definite conclusions are not soon arrived at, 
the much talked of Exhibition of 1889 will be neither 
national nor international, because it will be im- 
possible to complete it. 


AuarMs AT Raitway Crossrnas. 

In the United States grade crossings at intersec- 
tions of railroads and highways are general even in 
cities. Inthe more densely populated portions such 
crossings are guarded by flagmen, who, by waving 
a flag by day, or a lantern by night, give warning 
of approaching trains. Within a few years many 
crossings have been protected by gates, which con- 
sist of a light bar of wood swinging on a horizontal 
axis and counterbalanced by iron weights. A pair 
of these gates at each street gutter meet when 
swung downwards to a horizontal position, and form 
a continuous bar across the street. Usually two 
pairs are used, one being each side of the railway, 
and all four of the gates manipulated by means of a 
single crank on one of the gate-posts, which con- 
nects to all the gates by chains in underground 
tubes. In other places travellers are warned of ap- 
proaching trains by means of electric bells, where 
the circuit is closed by the wheels on the trains ; 
but the batteries in such isolated positions are a 
source of continual trouble, especially in cold 
weather. A recent invention of an electric alarm 
bell for railway crossings obviates these difficulties, 
and the expense of batteries and frequent inspec- 
tion, by using a magneto as the source of electricity. 
A heavy trigger at the side of one of the rails is 
struck by the wheels on the locomotive when ap- 
proaching the crossing, and an impulse given toa 
small flywheel sufficient to turn the armature of a 
magneto for about one minute, generating an alter- 
nating current which is conducted by wires to the 
highway crossing where a polarised electro-magnet 
carries a striker attached to its armature, and rings 
a pair of gong bells in the usual manner. The 
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flywheel and magneto contained in a cast-iron box 
are unaffected by moisture or temperature, and the 
bearings being provided with oil cups, attendance 
is unnecessary, except at intervals of several months. 


Water Suppty or Norrinenam. 

Mr. Tarbotton has reported very elaborately on 
the water supply of Nottingham. He states that 
in 1881 the capacity of the then existing reservoirs 
was 6,898,043 gallons ; the combined capacity of the 
present reservoirs is 9,775,931 gallons, but even 
this is rather less than two days’ supply. Mains 
and services have been very greatly increased in all 
parts of the corporate district. The two largest 
extensions have been a main from the Belle Vue 
reservoir to the Park and the long main from Map- 
perley reservoir into, and from, Carlton. The former 
was absolutely necessary to increase the supply in 
the Hyson Green, Basford, Bulwell, and Beeston 
districts, as well as into the intermediate large area. 
The main is now working in conjunction with the 
old original main. The last-mentioned main has 
opened out a new field of water supply, and has 
carried out a Parliamentary obligation attached to 
the Town Council to supply Carlton when the works 
of the late Nottingham Water Company were trans- 
ferred to the local authorities. Arrangements have 
been made in connection with the new main just 
mentioned and with the mains for Mapperley reser- 
voir, to join the high level supply from Mapperley 
with the lower level service in cases of fire by 
special valves. This scheme has already proved 
effective, and no complaints of deficiency or pres- 
sure of water have been made on occasions of fire 
from any part of the district. Mains have been 
laid down since 1880 to the extent of about 50 
miles. The total number of supplies in March, 
1881, was 57,751 ; the present number of domestic, 
trade, and other supplies is 77,000 in round figures. 
The maximum weekly distribution in 1880 was 
31,079,314 gallons ; in 1885 the corresponding 
maximum weekly distribution was 47,314,455 
gallons. Since the works of the Nottingham Water 
Company were transferred to the Nottingham Town 
Council, 123,991/. have been expended upon capital 
account, and the present capital invested in the 
Nottingham Corporation Water Works is 634,704. 
Mr. Tarbotton, in concluding his report, states that 
the water supply is pure and good, and that it con- 
tains no substance capable of producing disease 
either to men or animals. It is not, he says, soft 
and insipid, like the water of Manchester, Sheftield, 
and numerous other towns, where rain is caught 
from the skies and almost instantaneously con- 
sumed, nor has it the effervescent hardness of water 
from chalk formations. 


Artistic Bronze Founpine. 

Every one who has read that most interesting and 
amusing of autobiographies, the life of Benvenuto 
Cellini, will remember that in the production of 
many of his statues he employed the waste wax or 
cera perdita system of casting. In his time the 
sculptor was also the founder, and he naturally 
adopted the process which involved the fewest inter- 
mediate stages between the completion of the model 
and the formation of the casting. In recent times 
division of labour has separated the art of bronze 
statuary into two branches, pertaining respectively 
to the artist and the founder, and there are many 
who think that this alteration has not been alto- 
gether an improvement. Among these is Mr. 
George Simonds, of 152, Buckingham Palace-road, 
who on February 3 will deliver a lecture before the 
Society of Arts on artistic bronze founding, in 
which he will insist on the possibility and the im- 
portance of sculptors being, as they formerly were, 
their own bronze founders—at least, as far as 
cabinet works are concerned. Although the wax 
system is not so well suited to works of colossal 
size as the ordinary method, yet it is, he holds, the 
only one by which small autograph works can be 
satisfactorily produced. Its simplicity and direct- 
ness are certainly in its favour. A rough form 
representing the core of the casting, or constituting 
a backing if no core be required, is first built up, 
and over this is laid a layer of wax equal in thickness 
to the intended metal. Upon the wax the sculptor 
models the form, lineaments, or texture of the 
object he seeks to imitate. The completed pattern 
is then placed in a box and rammed with sand 
or loam, just as if it were an ordinary pattern. The 
whole is placed in a stove, which not only dries the 
loam, but melts out the wax, leaving a cavity be- 
tween the core or backing, and the loam, in which 
is reproduced the form given to the wax. The 





molten metal is poured in this cavity and after it is 
set, the mould is broken up. Our readers will see 
at a glance the great facility offered by this process 
for difficult subjects. The question of how the 
model is to be got out of the sand has never to be 
considered. In the ordinary process it is no un- 
common thing for the mould to consist of a hundred 
pieces, each separately rammed, stoved, and put 
again in place. This covers the object with a net- 
work of lines which have to be removed by the 
graver, while it is almost impossible that there shall 
not be some slight movement of the pieces when 
the metal is poured. 


WESTERN UNION TELEGRAPH CoMPANY. 

The Western Union Telegraph Company is one 
of the wonders of the United States and we may 
add of the entire world. At the close of June, 
1885, the company had 147,500 miles of line in 
operation, carrying 462,283 miles of wire. The 
number of offices owned by the company at the 
same date was 14,184. The number of telegrams 
transmitted by the company during the year ending 
June, 1885, was 42,096,583, yielding a revenue of 
17,706,834 dols., the net profit realised for the 
year being 5,700,924 dols, Although the business 
of the company was larger than ever last year both 
the rough receipts and the net profits were less. 
During the last twenty years, however, the under- 
taking has enormously increased in importance. In 
1865-6 the length of line in operation was only 
37,380 miles, while in 1875-6 it had grown to 73,532 
miles, and in 1884-5 to 147,500 miles, as already 
indicated. Similarly, the number of miles of wire 
increased from 75,386 in 1865-6, to 183,832 miles in 
1875-6, and to 462,283 miles in 1884-5, as already 
indicated. The number of offices owned by the 
company has also expanded without the least check 
from year to year from 2250 in 1865-6 to 14,184 in 
1884-5. In 1874-5 the company forwarded 17,153,710 
telegrams ; in 1884-5 the corresponding total was 
42,096,583, as already indicated. The net profits 
of the company have, however, not increased in 
proportion, having been 3,229,157 dols. in 1874-5, 
and 5,700,984 dols. in 1884-5. The net profits 
attained their maximum in 1882-3, when they rose 
to 7,660,350 dols., as compared with 7,118,070 dols. 
in 1881-2 ; 5,908,279 dols. in 1880-1 ; 5,833,937 dols. 
in 1879-80; 4,800,440 dols. in 1878-9; and 
3,551,542 dols. in 1877-8. In 1883-4 the net profits 
receded to 6,610,435 dols., and in 1884-5 to 
5,700,924 dols. as already stated. The curtailment 
in the net profits during the last two years is 
attributed to dull times and increased competition. 
The gross receipts attained their maximum in 
1883-4, when they amounted to 19,632,939 dols., 
as compared with 19,454,902 dols. in 1882-3; 
17,114,165 dols. in 1881-2; 14,393,543 dols. in 
1880-1 ; 12,782,889 dols. in 1879-80; and 
10,960,640 dols. in 1878-9. In dealing with the 
net profits of the company, it is right to add that 
the company has provided, to some extent, for the 
expansion of its business out of its current revenue, 
without adding to its capital account. In 1884-5, 
for instance, an outlay of 676,449 dols. was made 
for construction and new properties. This was less 
than was similarly expended in any previous year 
for a number of years past ; but with the extension 
of railroads and a corresponding demand for addi- 
tional wires, the expenditure of the company in this 
direction is not likely to be materially reduced. 
The average price obtained for each message trans- 
mitted in 1884-5 was 32.10 cents, as compared with 
36.50 cents in 1883-4, and 38 cents in 1882-3. This 
comparison at once accounts for the falling off ob- 
servable in the company’s revenue during the last 
twelve months. 


Russtan Iron CONFERENCES AND BritisH TRADE. 

The two iron conferences at St. Petersburg and 
Kharkoff, which have recently dispersed, have passed 
several resolutions important to British trade. The 
former, which represented the entire Russian in- 
dustry, voted a resolution urging the Government 
to totally prohibit the importation of English 
steamers in a complete form, on the grounds that it 
was impossible to properly tax the various com- 
ponent parts of the hull and engines. Machinery 
and metal imported into Russia pay duty according 
to weight. The conference pointed out that it was 
impossible to take to pieces a ship and its ma- 
chinery and put them in the scales to determine 
the duty on the steel, copper, brass, &c., composing 
them ; and alleged that the rough estimate at pre- 
sent made allowed room for deception and corrup- 
tion. Of course, this was simply a pretext for 








_ fresh obstacles in the way of foreign trade. 
ntil a few years ago steamers were allowed to be 
imported into Russia duty free. To please the half 
a dozen native shipbuilding firms, and appease the 
press, a duty was imposed sufficient, as it was 
thought at the time, to give an impulse to the 
Russian industry. So far from that industry having 
profited by the protective tariff, however, it has 
rather retrograded, and we question whether the 
Government will be disposed to favour the wishes 
of the conference, particularly as only a few months 
ago the shipowners of Russia petitioned for a revo- 
cation of the duty, on the grounds that they could 
not get good cheap steamers in Russia, and that the 
tax on vessels imported from abroad was detrimental 
to the Russian carrying trade. The Kharkoff con- 
ference, which was composed of the ironmasters 
and coal mine proprietors of South Russia, chiefly 
distinguished itself by a resolution advocating an 
increase to the duty on English coal of 4s. or 5s. a 
ton, the higher amount being levied on coal im- 
ported vid the Black Sea, and the lower by that 
arriving by the Baltic Sea. Here again the insatiable 
spirit of Protectionism displayed itself. Hardly a 
year has elapsed since the Russian Government im- 
posed a duty on coal, hitherto imported free, suffi- 
ciently large, in the opinion of its advocates, to 
give the native industry a good start. Instead of 
this result being attained, the confession had to be 
made at the conference, that the Russian coal trade 
is ina very bad way, and that even in spite of the 
duty, English coal can be sold more cheaply than 
Russian, not only in Odessa, but so far inland as 
Moscow also. It may be some consolation for 
English coal mine proprietors to know that the 
manufacturers of Russia see the matter in a very 
different light from the Kharkoff conference, and 
the agitation they have set on foot against the pro- 
posed increase of duty may exercise a deterrent 
effect on the Government. The Russian authorities 
have always been ready, perhaps too ready, to 
encourage native industries by means of subsidies 
and protective tariffs, but the Minister of Finance is 
growing tired of the game, and, aithough free 
trade is not to be expected, still we do not think 
that the prayers of the rapacious conference are 
likely to be granted this year. 


THe Iranian Rattway System. 

The convention agreed to by the Italian Chamber 
of Deputies, at the instance of the Government, for 
placing the railways now worked by the State into 
private hands, will effect very considerable changes 
in the railway system of the Peninsular kingdom. 
When the first Italian railways were built, the pre- 
sent kingdom was parcelled out among different 
princes aad grand dukes, the consequence being that 
there was no unity of views in their construction. 
The Upper Italian railways were constructed from a 
strategical point of view, Austria being at that time 
mistress of Lombardy and Venice, and when the 
Austrian occupation ended the seat of the company 
still remained at Vienna. The Italian Government 
purchased these lines in due course, and as diffi- 
culties arose in regard to leasing them to a private 
company, they have for the last few years been 
worked by the Government, which also owned the 
Roman and most of the Sicilian lines, making a 
total of 3645 miles belonging to the State. The 
rest of the Italian lines, about 2137 miles, belonged 
to different companies—the Mendional, the Vene- 
tian, the Sardinian, the Western of Sicily, &c. 
By the terms of the recent convention, the State 
lines have been divided into two distinct systems— 
the Adriatic and the Mediterranean—the Apennines 
being the dividing line, and each of these has been 
leased for sixty years to a company which has un- 
dertaken to work it. The Adriatic system will con- 
sist of 2422 miles of lines now open for traflic, and 
of 1260 additional miles in course of construction. 
Starting from Milan, it will embrace all the lines 
now belonging to the Upper Italian system, between 
that city and the Austrian frontier, while it will 
extend southward towards Piacenza, Bologna, Pis- 
toja, Pisa, and Florence, which now belong to the 
Upper Italian system. It will also include the lines 
from Pisa to Leghorn, from Florence to Foligne, 
and several other branch lines, together with nearly 
a thousand miles of what is now part of the southern 
system from Bologna to Otranto, from Fogiga to 
Naples, and from Pavia to Taranto. The Medi- 
terranean system will comprise all the lines from 
Milan to the French frontier, and southward to 
Naples and Reggio, joining at Taranto the Adriatic 
system. The Mediterranean system will consist of 
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2375 miles already open for traffic, and of 1180 
miles in course of construction. The Sicilian 
system will comprise all the lines in that island, 
viz., 375 miles open, and 360 miles being constructed. 
The companies which have leased these lines will 
have to purchase the present rolling stock from the 
State, which will retain the power of fixing the 
fares and rates, though any loss arising from a 
lowering of them will have to be borne by the State, 
unless the profits exceed 7} per cent., all excess 
upon which will belong tothe State. The directors 
must all be Italians, and a court will be ap- 
pointed by the Government. The convention will 
be terminable at the option of either of the con- 
tracting parties at the end of thirty years, and a 
special commission, composed of the President of 
the Court of Appeal at Rome, of two counsellers 
of State, of two Government officials, and of two 
representatives of the companies, has been ap- 
pointed to act as a court of arbitrators in any dis- 
putes which may arise between them. 








THE METROPOLITAN WATER SUPPLY. 


Tests of the Metropolitan Water Supply during 
January 1886. 
By Dr. Kocu’s Method. 
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REMARKS.—The test of the Southwark and Vauxhall Company 
was lost. Of the other companies Kent shows a slight improve- 
ment as compared with December, 1885, as also East London a re- 
duction in the total colonies. The supply of the remaining 
companies exhibits an increase of total colonies, which is least 
marked in the case of West Middlesex and New River, and more so 
in the case of Chelsea, Grand Junction, and Lambeth. 

Gustav Biscuor, F.C.S., F.1.C. 

4, Hart-street, W.C., January 25, 1886. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 16, 1886. 

THe iron manufacturers of the New England and 
Middle States met in this city on Wednesday, and 
passed resolutions requesting that Congress make no 
effort to unsettle tariff duties this winter, giving the 
stereotype reasons for their wish, viz. : that trade 
would be unsettled ; that the industries of the country 
are reviving from a two years’ depression, and that the 
proposed Legislative interference will only throw the 
industries back into the unfavourable condition of the 
past. The Western Nail Association met on the same 
day at Cincinnati, Ohio, twenty-four mills being repre- 
sented, five from Pittsburg, four from Wheeling, one 
trom Benwood, Martin’s Ferry, Mingo, Studentsville, 
and other nailmaking centres in Ohio. The Associa- 
tion reattirmed its former action in regard to the matter 
of wages, which means that the strike which has been 
on since June 1, will be indefinitely continued. The 
railroad managers interested in the Trunk Line roads 
between Chicago and New York met on Thursday and 
Friday in New York, and took steps looking to a slight 
advance in freight rates on ore, iron, and steel. The 
advance at first will be light, and will be increased 
early in the spring- should circumstances warrant, 
The trunk lines contemplate a general advance in 
freight rates on all classes between this and spring. 
The natural-gas excitement is extending into West 
Virginia, opposite Wellsville, Ohio, anew region com- 
paratively little known. Cleveland and Pittsburg 
capitalists are leasing ground rapidly and preparing to 








bore wells. A few wells are already producing gas in 
large supply, and every indication points to the 
region as being one of great value. In case the deve- 
lopments expected are realised, lines will be constructed 
to Cleveland and Cincinnati, by which intermediate 
towns and cities will be supplied. The demand for 
structural iron has not as yet assumed the dimensions 
predicted in December. It was then affirmed that 
contracts for some 50,000 or 60,000 tons would be 
placed, a statement made by manufacturers them- 
selves. Offers have been made for material in large 
lots at prices slightly below makers’ terms. Manu- 
facturers are in no urgent need of business, and will 
make no concessions. The nail trade is dull, and in 
view of the indifferent demand of the next sixty days, 
prices will likely decline still further. 





COMPOUND ENGINES. 
To THE Epitor oF ENGINEERING. 


Sir,—I have read in your valuable paper several letters 
relating to the locomotive kind of high-pressure compound 
engines, and I wish to give a few details of a high-pres- 
sure compound as used in a small river steamer of about 
180 tons burthen, by which I think I can clearly show 
the superiority of compound against high-pressure engines. 
The said steamer was fitted with high-pressure engines, 
the diameter of cylinders 14.5 in., with a stroke of 16 in., 
boiler pressure60 lb. The valves were the ordinary three- 
pues slide valves, cut-off nine-sixteenths of the stroke. 

he boat had a multitubular marine boiler 8 ft. dia- 
meter, 8 ft. 6in. long, containing two furnaces of 2 ft. 6 in. 
diameter 6 ft. long, the combustion chamber being 
1ft.10in. from tubeplate to back plate, and there being 
72 tubes, outside diameter 3:in. The boat was worked for 
a little over twelve months with the engines and boiler new 
and everything in the best condition possible, but in a few 
weeks after starting the boiler showed signs of leaking, 
and the bunker could not hold coals enough for the 
journey. And now came the crisis what was to be done ; 
the engines took too much steam, the boiler burned too 
much coals, which was the source of making it leak. 
So we adapted new cylinders to this engine, high-pressure 
13.5 in. in diameter, low pressure 22 in. in diameter, boiler 
pressure 80 1b., increasing it from 601b., as used when high 
pressure to gain power, as we could not increase size of 
cylinders on the old frames, and to the old crankshaft. 

he high-pressure engine is worked with the ordinary 
three-ported slide valves cutting the steam off from the 
cylinder at nine-sixteenths of stroke, the steam pipe 
to high-pressure engine 4 in. in diameter, exhaust 
high to low 5in. in diameter; having no receiver 
only a pipe, we have tried a gauge between the cy- 
linders, but the pressure varied from 151b. to 30 lb. when 
the engine was working full speed. The low-pressure 
engine is worked with a five-ported valve and cuts off 
at about three-quarters of stroke. We have a large auxi- 
liary valve about 2 in. in diameter of pipe to make sure 
of starting and reversing, as the engines are worked from 
the deck and cannot be seen. The propeller is 6 ft. in 
diameter 6 ft. 6 in. pitch, and with boiler pressure 80 ]b., 
the engines make from 140 to 150 strokes per minute. 
The size of low pressure exhaust to funnel is 5 in., and 
inside the funnel the blast pipe is 4 in. in diameter, 
and causes plenty of draught to keep steam. These 
engines have been running over two years, and give the 
greatest satisfaction. The boiler has not been any trouble 
and it.never leaks now, and the bunker can hold plenty of 
coals for the journey, and the boat maintains a greater 
speed than when non-compound. So I think that these 
are facts which have been tried and tested, and plainly 
show the economy of compounds against high pressure. 
AndI think if the locomotive compounds have not done 
what was expected from them, there must want some 
alterations, seeing other compounds do the work against 
high pressure and do it more economically. I should 
think that Webb’s compound would do better if they in- 
creased the size of low-pressure b iscmega 

Yours truly, 
J. Srusss. 
Winsford, Cheshire, January 25, 1886. 


To THE EpiTor oF ENGINEERING. 

S1r,—I should take it as a great favour if some of your 
correspondents could enlighten me on the following ques- 
tion regarding marine compound engines, which has long 
puzzled me: In my experience I have frequently observed 
that with a high vacuum, and I think I may add with a 
comparatively high cut-off in the low-pressure cylinder, 
say between 55 and 45 per cent., there is invariably a 
tendency in the ah, yen crank-pin brass to thump on 
the bottom centre. have known this thump to be so 
severe that every one on board was much annoyed by it, 
and at the same time the brasses were as closely adjusted 
as prudence would permit. No doubt the first conclusion 
is that the cylinder is so far exhausted that nothing re- 
mains for compression, but in the case I have mentioned 
even a considerable drawing back of the link made no 
difference. On the other hand, almost invariably a slight 
opening of the drain cock or of the starting valve on the 
bottom cures it instantaneously. Every sea-going engi- 
neer will know what I refer to, The reason for writing 
to you is as follows : 

ome time ago I was discussing the engines from an 
eminent firm with the superintendent, and I remarked 
that I had found them to have the defect before mentioned 
in an extraordinary degree. He replied with a mysterious 
wink that he had cured it, but refused to give any further 
information, If any one can spread some light upon this 


uestion I am sure they will confer a lasting benefit upon 
te profession, and upon 
Yours truly, 
M. M. 

[The trouble to which our correspondent refers is un- 
doubtedly due to the want of cushioning. With a high 
vacuum and ordinary valves the cushioning is insufficient 
even when the engine is linked up. Thom’s slide valve 
affords a remedy, and the desired cushioning can also be 
obtained by cutting a notch in the edge of the valve on 
the steam side, so as to admit a little steam before the 
valve fairly opens for lead, When a drain cock is opened, 
ag stated by our correspondent, the air which rushes in 
serves to form a cushion.—Eb. E.] 





To THE EpiTor oF ENGINEERING. 
S1r,—Kindly allow me a little of your valuable space 
this week to partly reply to your able correspondent, 
‘“‘ Argus,” who wrongly assumes the engines stated as 
choked with steam were our make ; I must in duty to 
myself and our firm correct his damaging assumption. 
The engines above referred to were made by several 
engineers, some of which consider themselves the largest 
and best. ; 
The only engines we have at the said mills are the pair 
of tandem engines 26 in. and 52 in. by 6 ft. stroke, and a 
air of receiver engines 26 in. and 48 in, by 6 ft. stroke. 
he ports of the former are : 


in. in. 
High-pressure admission ' 26 x 2 
ne exhaust ... 6 26 x 3. 
Low- pressure admission . 52x 
BB. exhaust as ots 52x 4 
above speak for 


All of which open full port. The them- 
selves as to choking, and I think ‘‘ Argus” will not find 
another engineer who gives such large ports for a 432 ft. 
piston speed as Yours sincerely, 
R. Matruews. 
(Goodfellow and Matthews.) 
P.S.—In public discussion I think the greatest care 
ought to be exercised in not setting forth false statements 
or assumptions, which may be very damaging and sonie- 
time irrevocable.—R.M. 








COMPOUND LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Srr,—It seems to me that in this discussion we have 
wandered away from the question originally put ; what is 
wanted is reliable testimony of the economy that has been 
effected by their introduction. 

Your correspondents have lately been discussing the 
merits of different rates of expansion, initial pressures, 
turning moments, &c., and seem to have forgotten that 
the question was, ‘‘ Is Mr. Webb justified in building so 
many compounds from a dividend or commercial view of 
the case ?” 

I venture to think that in the face of the coal bills, 
and the failures brought to notice during this discussion, 
that ‘‘ Argus” is justified in saying that he should have 
tried a more powerful simple engine. 

Since this discussion has been raging in your columns 
I noticed that Mr. Stirling has built a single-wheel engine, 
simple and not compound, and so far as r can hear with a 
view to produce a cheap and efficient engine, one that shall 
be cheap in maintenance, and this in spite of the reputed 
success of the compound locomotive elsewhere. ow is 
this explained ? 

Several occasions when I have been near Euston Station 
I have looked in to see the Manchester special express 
start, and in every case it has been drawn by a simple 
engine’; whether this is a regular thing I do not know, for 
I am unable to watch regularly. 

Why can the simple engines belonging to the London, 

Tilbury, and Southend Railway Company perform their 
—_ so economically—I see it is but 26 lb. per train 
mile ? 
+ One of your correspondents—‘ Argus,” I think—said 
that the compounds could not start their trains again, 
always, if they were stopped on an incline, by signal, 
before they reached the summit, and I have not heard or 
seen any contradiction of that statement, so I suppose 
that the substitution of simple engines for compound ones 
is general all along the line, and I am rather amused that 
the competing lines to Liverpool and Manchester (G. W. 
and M.R.) still prefer the simple engines to losing their 
passengers, &c. 

Again, I would ask if it is true they cannot successfully 
compete with the simple engine on the Liverpool, Man- 
chester, or Carlisle routes, I would venture to ask, ‘‘ In 
what sphere are their economical propensities most clearly 
shown ?” 

Also, would ‘‘ Inquirer,” or other supporters of the com- 
pound as at present on the L. and N.W.R. forget to specu- 
late upon what the economy might be if their special rates 
of expansion were adopted by Mr. Webb, and to show us 
from last year’s balance-sheet of the L. and N.W.R. Com- 
pany the rate per train mile of the cost and maintenance of 
the compounds, and explain as well as show us how much 
per cent. the dividend was increased through the introduc- 
tion of the compound system, and then we shall know 
better if it is, as ‘‘ Argus” asserts, a fact that they are 
rather a curse than a blessing to the shareholders. 


I am Sir, yours very truly, 
January 26, 1886. G. J. W. 








FLYING MACHINES. 
To THE EpiToR OF ENGINEERING. 
S1r,—It appears from several letters recently published 
by you that the soaring action of birds is being studied 
with some care by those who look to an imitation of it for 





a solution of the problem of mechanical flight. Though 
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by no means of the opinion that efforts in this direction 
are likely to be crowned by success from an engineering 
point of view, it seems to me that the observations made 
are undoubtedly very interesting if considered as scientific 
data, and I venture, therefore, to ask you to call atten- 
tion to a manceuvre frequently executed by sea-gulls. It is 
easy to observe, and affords a very striking example of one 
kind of soaring. The following notes will probably be 
sufficiently clear to explain themselves; they refer to one 
of several instances on which the actions noted have been 
observed. 

June 22, 1880. Steamship State of Pennsylvania, 
approaching the coast of Ireland on voyage from New 

ork to Glasgow. Wind a light breeze nearly dead 
ahead, but striking the ship alittle on the port side. Sea 
smooth, the rudder-post dipping and emerging about 3 ft. 
to4ft. While on after deck, noticed that several gulls 
seemed to be wheeling about the starboard side of the 
ship’s stern in a very steady way. Got my head over the 
rail at the stern, close to flagstaff and Thompson sound- 
ing gear case, and kept quiet. Number of gulls varied 
from two or three to perhaps a dozen; when anything 
eatable was spied, the wheeling was interrupted, to be 
immediately resumed when the booty had been disposed 
of. Seemed to be adopted as an easy way of following 
the ship. Thought that perhaps gulls kept on starboard 
side because the stewards and galley people were naturally 
throwing garbage overboard to leeward. Got some slices 
of bread and threw them well over to port. Gulls got 
some of them, and seemed to keep a good look-out, but 
always went back towards starboard side to resume 
wheeling. Too many gulls to be able to watch them all. 
Picked out one with rather darker colour. Found that 
he was going through an evolution which enabled him to 
keep up with the ship, and that he rarely flapped his 
wings except when evolution was interrupted. To de- 
scribe: gull from distance astern, wings fully extended, 
came directly towards the ship. Descended more of 
less in coming. Descent very difficult to estimate as to 
angle, because of perspective and of the speed and vertical 
motion of ship, Thought, however, that the angle of 
descent of gull in approaching ship increased much more 
rapidly than his speed diminished in several cases. May 
have been imagination, as I expected this, but per contra, 
angle of perspective would tend to correct such error of 
imagination. Very evident that as gull began to approach 
the water—4 ft. or 5 ft. above it—he checked descent at 
expense of headway, throwing up his head or changing 
shape of tail. Could not see details of this movement 
plainly, but it was evident that descent was checked, and 
gull came straight towards ship as long as he could gain 
on her, or until he reached a certain pretty well-defined 
point about 25 ft. astern of ship, and over a Jine about 
half-way between the axis and the starboard edge of the 
wake. At this point gull lifted left wing and veered 
decidedly towards starboard of ship. Also began to rise, 
and passed level of rail some 10 ft. or 12 ft. astern, and 
going at angles roughly about 30 deg. to 40 deg. starboard 
from axis of the ship, in plan, and rising about 40 deg. 
from her ; continued this path, slightly curving to star- 
board, until generally well abreast of the after deck-house, 
and nearly as high as its roof. At this point gull turned 
sharp to the right, fell astern almost as fast as the wind, 
but rose rapidly until he was headed in a direction nearly 
opposite to ship’s course. Then seemed to preserve 
nearly this direction, going rapidly down the wind, de- 
scending at considerable angle, but gathering great head- 
way until, at a height of 15 ft. or 20 ft. above the water, 
he turned sharp towards the ship to repeat the manceuvre. 
Dark gull made four wheels like this, fell away astern, 
and flapped to catch up; then made nineteen turns 
without flapping, went after some garbage; flapped to 
catch up. Made six turns; on seventh, as he shot ahead 
of ship’s stern, I scared him with handkerchief ; he turned 
too short, and had to flap twenty-two times before he 
began to soar. Kept further away from ship, and action 
became too irregular to follow. Took another, and after- 
wards still others. All seemed to have plenty of speed 
and support without flapping as long as they kept about 
in a fixed path with relation to ship, but had to flap gene- 
rally when they varied much from it. Found that [ could 
stand near rail by deck-house without disturbing gulls, 
and several times distinctly heard sudden rustle of wings, 
though they did not flap at moment when gull shot up 
and turned away to right from position opposite deck- 
house roof. Took some pieces of paper, and letting them 
fly, tried to see whether there was any observable relation 
between path of gulls and air currents about stern of ship. 
Found eddies pretty irregular, but following relations 
clear enough to be positively recognised. Gulls ap- 
proached, or rather had been approaching, for paper and 
movement in throwing it disturbed them, in direction 
corresponding from astern with that in which the ship’s 
mass afforded greatest shelter, or her motion the greatest 
‘suction.” These two being so nearly the same as to 
about correspond. At the point astern where the gulls 
first turned decidedly to the right and began to mount, 
there seemed to be a current coming from the starboard 
side and from under the starboard run, that is to say, 
paper thrown under the starboard run was drawn about 
over this point. The point at which the gulls had been 
suddenly shooting aloft, opposite the deck-house, was at 
the level at which the current blowing over its roof would 
strike them. Probably the reason for the sudden rustle 
of the wings, as well as the determining reason for the 
change of direction. Bird no longer sheltered, rises 
against suddenly impinging current, until he loses head- 
way, then slides down wind astern, gathering headway in 
descending, and with speed thus renewed, turns into wake 
of ship, and under its shelter has headway enough to 
carry him up to — where he meets current over roof 
again, and enough to spare to carry him up to highest 
point. Bird finds motive power for flight in taking ad- 








vantage of distinct and strongly defined air currents, which 
his weight and acquired velocity enable him to utilise. 
Nothing exact in way of measurements possible under the 
circumstances, but above impression strongly impressed 
on mind by general movement as well as by facts above 


noted. 

I trust that I may not be deemed discourteous in send- 
ing these notes in their crude form. They refer, as will 
have been seen, to a special case in which the soaring of 
a bird is observed under very favourable circumstances 
for its reference tothe varying currents which have of late 
been discussed. If re-written they might take even more 
of your space, or lose something in clearness ; I venture 
to hope, therefore, that their roughness may be excused. 

Very respectfully yours, 


pw. W. SERRELL, JUN. 
Chabeuil, January 25, 1886. 





THE STANNINGTON BOILER EXPLOSION. 
To THE EDITOR OF ENGINEERING. 

Sir,—Publish it in your widely read journal, tell it, 
Sir, to all the world, and impress it upon boiler pro- 
——— and managers in particular, that should a boiler, 

ving certain of its plates reduced to the thinness of a 
bit of paper, explode, the explosion would be purely 
accidental, 

If any one dare to contradict your statement, if incre- 
dulity is expressed at your assertion, refer them, Sir, to 
the decision arrived at by a body of twelve good men and 
true, who sat to inquire into the cause of a recent boiler 
explosion, and without doubt they sat upon that question 
properly. Also let it be known henceforth and for ever 
that a boiler may be worked just so long as the brick- 
work seating will hold it together. You may also infer, 
from the decision of that intelligent twelve, that the life 
of a boiler is the period elapsing betwixt its consignment 
to a brick bed nen of its flight heavenward. 

Do not scruple to say, Sir, that a few strong patches 
carefully put upon weak plates in good blacksmith style, 
will prove conclusively to a jury that every care has been 
taken to insure safety by keeping the boiler in good 
repair. Ignore altogether, Sir, the advisability of inspec- 
tion by other than the handy man about the yard, who 
can attend to anything about a boiler from blowing it off 
to blowing it up. 

A few remarks from your powerful pen would be a 
great comfort to such as are well aware of the decaying 
conditions of their boilers (and there are not a few), pro- 
vided you write in the foregoing strain. 


Yours, &c., 
January 21, 1886, OILER. 








THE FERRY STEAMER ‘CAPE CHARLES,” 
To THE EpiToR oF ENGINEERING. 

Sir,—I have just read with interest, in your issue of 
the 15th inst., the particulars of the American steamer 
Cape Charles. It is always interesting to read of the 
practice and achievements of other countries in any par- 
ticular branch of engineering, and the profession in this 
country is much indebted to you, Mr. Editor, for putting 
such practice before your readers as well as to those who 
give it. 

In this instance Messrs. Harlan and Hollingsworth, 
of Wilmington, Delaware, have given us an illustration of 
American practice in side-wheel inland steamers, which 
is of particular interest ; but from the particulars noted, 
which are so far removed from ordinary results, that I 
fear they have omitted to set forth some important 
features necessary to render the matter intelligible, and 
which I feel assured it is only necessary to point out for 
them to supply. 

This vessel is said to have obtained a speed of 18.48 
statute miles per hour, which, if correct, will necessitate 
the engines developing continuously an indicated horse- 
power of 2300 horses, and which the engines working as 
noted and cutting off at from .4 to .5 will effect. 

But how the boilers are got to supply steam to the 
engines working thus does not appear ; twice the number 
of boilers would be necessary for the purpose ; it is there- 
fore clear that further information is required. If any 
kind of forced blast is used, or some unusually efficient 
fuel, this great difference may be reduced, but even then 
it must be at enormous waste of fuel, as the ratio of heat- 
ing surface to grate is only what would be given for 
natural draught. 

Further information is needed as to the way and the 


accuracy with which the speeds were noted, the number of | p 


times it was verified, and the lengths of the run with and 
against the current, the state of the feed and the steam 
pressure at the beginning and the end of each run. 
Messrs. Harlan, Hollingsworth, and Co. may think 
my questions impertinent, but the results set forth 
are so considerably in advance of usual performance that 
I think they justify the fullest inquir: 


Yours faithfull 4 
London, Jan. 22, 1886, JOSIAH McGrgcor, 





THE 150ra ANNIVERSARY OF THE BIRT 
OF JAMES WATT. : 
To THE EDITOR OF ENGINEERING, 
Srr,—Although perhaps unnoticed in his native country, 
yesterday was the 150th anniversary of the birth of James 
Watt, the inventor of the practical steam engine. The 
occasion has been celebrated here, in the town of Winter- 
thur, Switzerland, by the Technical Society, consisting of 
employés of the principal engineering firms of the town, 
such as Messrs. Sulzer Brothers, the Swiss Locomotive 
Works, and Messrs. Rieter and Co. The large and 








beautiful town hall, a masterpiece of the celebrated archi- 
tect, the late Mr. Semper, was placed at the disposal of 
the Society, and here Professor Autenheimer, the princi- 
pal of the Technical School of Winterthur, in his well- 
known masterly way, delivered an address on the develop- 
ment of the steam engine, in which he mentioned briefly 
the predecessors of Watt, and. gave full credit to the 
ingenuity of the inventor. There were also exhibited the 
likeness of the latter, framed with laurels, and a number 
of large drawings and models illustrating the different 
stages of the steam engine. 

At the conclusion of the address, which was very well 
attended, and lasted nearly two hours, the different 
scientific societies of the town, the Society of Architects 
and Civil Engineers, also the Academic Society and the 
professors of the Technical School, had a friendly meet- 
ing at the Hotel Adler. Telegrams were received from 
members at present in Manchester and Nocera, Italy, 
expressing satisfaction in the celebration. 

The meeting was a great success, and showed that 
engineers combine with their technical knowledge much 
intellectual feeling, and are capable not only of hard, 
earnest labour, but also of mental recreation after the 
day’s work is over. Speeches were made by members of 
the different societies, the representatives of the local 
government, the Press, &c., and a musical entertainment, 
never attempted before, was provided by the (imitation) 
brass band, in addition to some excellent singing of a 
special programme by members of the Techrical Society. 
Another novelty was the rapid draughtsman and the 
(supposed) electrical reproduction of his drawings. These, 
with various toasts, contributed to the thorough evening’s 
enjoyment, which was continued to an early hour in the 
morning. 

It must be mentioned that the meeting was honoured 
by the presence of all the proprietors of the well-known 
firm of Messrs. Sulzer Brothers, who have brought the 
steam engine to such perfection that its name is now well- 
known all over the world. 

The memory of James Watt was honoured in every way, 
and it was not forgotten that not only mankind in general, 
but Winterthur especially, owes much of its prosperity to 
the practical use of the discoveries made by this great 
genius, 

C. D. ZirauEr. 

363, Schistzenstrasse, Winterthur, Switzerland. 

January 20, 1886. 








STEEL BOILERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have during the last month or so scanned the 
columns of ENGINEERING in the expectation of seeing some 
account of the extraordinary failure of two steel boilers of 
an English steamer, and as I am much interested in the 
development of steel in this direction, and have always 
held ENGINEERING up as being in the van of all inquiries 
respecting the use and behaviour of steel, I shall per- 
sonally feel obliged if you will give the readers of your 
paper what you know and think of this latest develop- 
ment in a metal that has apparently passed through the 
experimentary stage with great success. 

I am, yours truly, 

Grimsby, January 25, 1886. AN OLD SUBSCRIBER. 

[Our opinion, based upon the facts so far available, is 
that the failures to which our correspondent refers were 
due to the steel plates of the boilers mentioned being 
made from small ingots, and probably not having sutt- 
cient work put into them in the course of manufacture. 
The whole experience of the past few years goes to show 
that the thickness of an ingot must be a large multiple of 
the thickness of the plate into which it is ultimately rolled 
in order to secure a thoroughly satisfactory result. It is 
not improbable that the whole of the circumstances relat- 
ing to the boilers referred to may come up for discussion 
before one of our technical societies at an early date, 
meanwhile we regard the character of properly made and 
properly handled steel plates as far too firmly established 
for the failure of the boilers in question to constitute any 
real cause for alarm.—Ep. E.] 





AUTOMATIC VACUUM BRAKE. 
To THE Epitor or ENGINEERING, 

Srr,—On the 15th inst. you published a report attri- 
buting a delay upon the District Railway on the 10th to 
the above brake, but I am informed it was owing tc the 
fracture of the engine steam brake valve that the steam 
rake on engine could not be released, and therefore the 
delay was not attributable to the above system. Possibly 
this slight correction may interest some of your readers if 
you deem it worth insertion, 

Yours truly,” 
G. MITCHELL, 

116, High-street, Eton, January 27, 1886, 





THE PATENT OFFICE. 
To THE Epiror or ENGINEERING. 

Sir,—Your suggestion that the Patent Office inquiry 
should be conducted on the basis of secrecy is very im- 
portant if the Committee has any serious intention of 
fixing the responsibility of the present muddie upon the 
right person or persons, 

{n a well-regulated Government office the man who 
dares to think that the heads of his department are not 
what they should be is in a fair way of losing promotion, 
but the man who dares to say so is certain to be dismissed. 

There is a mass of evidence of a very convincing kind 
which might well be laid before the Committee, and that 
is a collection of all the complaints which have appeared 
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in the newspapers since the Act came into operation. The 
only objection to this is that the Committee might give up 
the whole thing in despair of being able to find time to 
read them all. 

I should think that no public department ever managed 
to incur so much odium and contempt, and contrived to 
make so many enemies in so short a time as the unfortu- 
nate Patent Office. Your obedient servant, 

January 27, 1886, EXPERT. 











THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society on January 23, 
Professor Guthrie, President, in the chair, the following 
communications were read: ‘‘A Note on the Paper by 
Professor W. Ramsay and Dr. S. Young on some Ther- 
modynamical Relations,” by Professor W. E. Ayrton and 
Professor John Perry. The authors, after referring in the 
highest terms to the careful experimental work of Messrs, 
Ramsay and Young in their investigation upon ‘Some 
Thermodynamieal Relations,” the results of which were 
communicated to the Society at its last meeting, show 
that the four laws stated in their paper are in reality only 
one, since if any one of them is assumed, the remaining 
three may be deduced from it. Hence it is sufficient to 
examine only one, and of the four the third is in the form 
that can be most readily tested. This law, the statement 
of which is that for all substances at any given pressure 


the product ¢ is constant, p being the pressure and t¢ 
C 


the absolute temperature of saturated vapour at that 
pressure, is represented mathematically thus : 

dp 

f= ° ° Aime. | 

x ¢ (p) (1) 
7 (p) being a function of the pressure, independent of the 
substance. Writing this equation, 

$9 oS 

p(p) ¢t 
and integrating, we get 

t=aw(p). . ging ea Sy 
y (p) being also a function of the pressure only, and aa 
constant depending only upon the substance employed. 
It is in this form that the authors have examined the 
third law ; if true, it follows at once from (2) that the 
ratio of the temperatures of two saturated vapours to one 
another at any pressure, is the same as the ratio at any 
other pressure, It is seen, however, either by reference 
to Regnault’s numbers, or Rankine’s formula 


B_ 
t e 

an expression based upon his molecular theory, and which, 
as remarked by one of the authors at the last meeting, 
agrees with Regnault’s results with remarkable closeness, 
that this ratio is far from constant. The authors are there- 
fore compelled to conclude that the expressions given by 
Professor Ramsay and Dr, Young must not be regarded 
as absolute laws. 

‘* A Note on the Paper by Professor J. W. Clarke on 
the Determination of the Heat Capacity of a Thermo- 
meter,” by Mr. A. W, Clayden. The author has applied 
a correction to an expression given by the late Professor 
J. W. Clarke, for measuring the heat capacity of a ther- 
mometer, in a paper communicated to the Society at a 
previous meeting (April 25, 1885). Professor Clarke’s ex- 
pression was affected by the mercury not entirely filling 
the bulb and stem of the thermometer. The corrected 
expression obtained by the author is 

V,< V (s— 8) 
tg, —(l + Be) 
; l+at 
8s, %, and s. being the mean densities of the instrument, 
mercury, and glass respectively, 8 and a the co-efficients of 
voluminal expansion of mercury and glass; V and V; the 
volumes of the instrument and of the mercury. 

** Note on some Organic Substances of High Refractive 
Power,” by Mr. H. G. Madan. In the course of some 
correspondence respecting M. Bertrand’s polarising prisms, 
the author was informed that the cement used was 
napthyl-phenyl-ketone dibromide. He has consequently 
prepared specimens of the ketone and subjected them to 
optical examination. The ketone is a thick yellow oil, 
boiling at a temperature near the boiling point of mercury; 
it appears to be a very stable, neutral, and harmless sub- 
stance like Canada balsam, but unfortunately it does not 
appear to be capable of hardening, and hence is not by itself 
adapted for a cement. Its refractive index for the D 
line is 1.666, higher than that of carbonic sulphide, while 
its dispersive power is approximately the same as that 
of that substance. The author has made the bromide of 
the ketone referred to above, but .t seems liable to de- 
compose, with formation of hydro-bromic acid, which acts 
upon the spar. Mr, Madan also exhibited a specimen of 
metacinnamene, a highly refracting glass-like solid, ob- 
tained by the action of light or heat upon cinnamene. 
This substance possesses a refractive index of 1.593 for 
the D line and would make a valuable cement if it 
showed a firm adhesiveness for glass. 

The President exhibited and described an instrument 
he had made in the course of an acoustical investigation 
upon which he had been engaged. It is a musical instru- 
ment similar in principle to the harmonicon. In the case 
of the harmonicon the rectangular plate is usually sup- 
ported by strings passing through the nodes, but the 
author wished to make an instrument that could be 
“bowed.” The nodes are not absolute positions of rest, 
the particles at them describing curves having cusps 
pointing outwards. The plan adopted was to solder 


log p= d— 


two springs to the plate, which was of brass, the points of 


attachment being slightly outside the nodes, and the 
springs being such as to give the same fundamental note 
asthe plate. Theother ends of the springs were attached 
to the mouth of a resonator whose fundamental note was 
also that of theplate. The plate when struck or bowed 
gave a tone very like that of a tuning-fork, and in a dis- 
cussion that followed Professor 8. P. Thompson suggested 
the possible use of these instruments as a substitute 
for a series of forks, the cost of a complete set of 
which often places them beyond the reach of the student. 
Professor M‘Leod suggested that the springs should be 
tuned to the octave of the plate instead of to its funda- 
pet, and that they should have a slightly different 
orm, 








ROYAL METEOROLOGICAL SOCIETY. 

THE annual general meeting of this Society was held on 
Wednesday evening, the 20th inst., at the Institution of 
Civil Engineers, Mr. R. H. Scott, F.R.S., President, in 
the chair, 

The President said, that as he had treated of land 
climatology in his previous address, he proposed to deal 
with marine climatology on the present occasion, and to 
take up the subject at the point where he had left it in 
his paper on “‘ Remarks on the Present Condition of Mari- 
time Meteorology,” printed in the Society’s Quarterly 
Journal for 1876. He enumerated the various investiga- 
tions which had been announced to be in progress at that 
date, and specified the several outcomes of these inquiries 
which had seen the light during the ten years. The 
‘* Meteorological Charts for the Ocean District adjacent 
to the Cape of Good Hope,” published by the Meteoro- 
logical Office in 1882, was first noticed, and the methods 
of “weighting” observations of wind, &c., employed 
in that discussion were fully explained, as well as the 
mode of representation of barometrical results. The 
‘Charts showing the Surface Temperature of the Atlantic, 
Indian, and Pacific Oceans,” published in 1884, and those 
of barometrical pressure, now in the engraver’s hands, 
were next noticed, and it was announced that the Meteo- 
rological Council had decided to undertake the issue of 
monthly current charts for the entire sea surface. The 
wind charts published by the late Lieutenant Brault, of 
the French Navy, were next described, with an expression 
of the profound regret with which the intelligence of his 
premature death in August last had been received by al 
meteorologists. The wind charts and pressure tables issued 
by the Meteorological Institute of the Netherlands were 
then explained, and also the publications of the Deutsche 
Seewarte at Hamburg, “‘The Atlas of the Atlantic 
Ocean,” &c. The series of ‘‘ Monthly Charts for the 
Atlantic and Pacific Oceans,” issued by the Hydrographic 
Office, Washington, were then described, and the present 
series of ‘‘ Pilot Charts” issued by the same office were 
explained. As for projected work in 1886 Mr. Scott 
stated that the daily maps of Atlantic weather for the 
year of the circumpolar expeditions, were now complete, 
and were being engraved, a process which must take 
several months. The German office had undertaken the 
praparation of daily weather maps for the same period for 
the South Atlantic. The Meteorological Office had also 
taken up the marine meteorology of the Red Sea. The 
Dutch Institute had announced its intention to publish 
an atlas for the Indian Ocean. Inconclusion Mr. Scott 
stated that there still existed a lamentable want of data 
for the Pacific Ocean, but that, thanks to the energy of 
the Canadian Government in opening up their new Pacific 
Railroad, it was to be hoped that every year would bring 
a greater amount of traffic to British ports on the Pacific 
coast, and therefore a greater number of observations to 
the Meteorological Office, while from the existing trade 
to San Francisco, a mass of materials was quickly accu- 
mulating, for certain routes at least, over the vast area of 
the Pacific. 








LAUNCHES AND TRIAL TRIPS. é 
On Tuesday, the 19th inst., the steam fishing cutter 
Lindsey, built and engined by Messrs. Earles’ Shipbuild- 
ing and Engineering Company, Limited, Hull, for the 
Boston Deep Sea Fishing Company, Limited, was taken 
on her trial trip. The following are the particulars of 
the vessel: Length between perpendiculars, 100 ft. ; 
breadth, extreme, 20 ft.; and depth of hold to top of 
floors, 10 ft. 6in. She is propelled by a set of compound 
engines on the triple-expansion system, also made 
and fitted by Messrs, Earles, and having cylinders 
11} in., 17 in. and 30 in. in diameter, by 21 in. stroke, and 
supplied with steam from a steel boiler made for a work- 
ing pressure of 150 lb, to the square inch. Owing to the 
extremely foggy weather the vessel could not be taken on 
the measured mile off Withernsea; the engines worked 
satisfactorily. 





On Wednesday afternoon, January 20, Messrs. Joseph 
L. Thompson and Sons launched from their shipbuilding 
reed. North Sands, Sunderland, the steel steamer Hub- 

uck, built to the order of Messrs. W. Lund and Partners, 
of London, for the Australian wool and passenger service. 
The vessel is of the following dimensions, viz.: Length, 
338 ft.; breadth, 40 ft. ; depth of hold, 25.6 ft. ; with 
a total displacement of about 6000 tons, and a double 
bottom fore and aft for water ballast, on the longitudinal 
| cellular system. The engines, which are of 1800 indicated 
| horse-power, are being built by Messrs, T. Richardson 
and Sons, of Hartlepool, and are of the triple-expansion 
'type. They are designed to develop power for a speed of 
11 knots with very economical coal consumption, and are 
| being constructed under the superintendence of Mr. 
Thomson, of the firm of Thomson and Port, of London. 





| The fine screw steamer Coot, which has been built for 








the Cork Steamship Company by Messrs. W. Gray and 
Co., and nomen by the Central Marine Engineering 
Company, of West Hartlepool, went on her trial trip on 
the 20th inst. from Hartlepool to the Tyne. The prin- 
cipal dimensions of the vessel are: Length, 270 ft. ; 
breadth, 37 ft.; depth, 18 ft. 6 in., with a carrying 
capacity of 2650 tons. The engines are on the triple-ex- 
nsion principle of the special type of the Central Marine 
ngineering Company, and similar in design to those of 
the s.s. Enfield, which have done excellent work on the 
first voyage to the Black Sea, on a small consumption of 
coal. The dimensions of the engines are: Cylinders, 
194 in., 324 in., and 53 in., with a stroke of 36in. There 
are two single-ended boilers of Siemens-Martin mild steel, 
fitted with Fox’s patent corrugated furnaces. The working 
pressure is 150 lb. per square inch. As the ship when 
taken on trial was very light, having no cargo whatever, 
it was impossible to make a speed trial of any value, but 
she ran about ten knots per hour by the log — wind 
and tide, with considerable rolling at times, he engines 
were run at 70 revoluticns per minute, and the long bear- 
ings for which the Central Marine Company are noted, 
were effectual in entirely preventing any sign of heating. 
In working into and out of port, Mr. Mudd’s patent re- 
versing gear acted capitally in stopping or reversing the 
engines instantaneously. 


On Thursday, January 21, Messrs. A. and J. Inglis, 
Glasgow, launched a steel screw steamer which they have 
built on speculation. She was launched without under- 
going the usual christening ceremony. She is a vessel of 
3100 tons gross, and measures 335 ft. by 40 ft. by 28 ft. 
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With the same tide the London and Glasgow Ship- 
building and Engineering Company, Limited, launched 
from their yard at Govan a handsomely-modelled steel 
screw steamer of about 2950 tons gross register, built for 
Messrs. Jenkins and Co., London, for their Eastern trade. 
She is named the Monmouthshire, and measures 344 ft, 
by 40 ft. by 26 ft. Gin. 


On the same day, Messrs. Gourlay Brothers and Co., 
Dundee, launched the Loch Etive, a steel screw steamer 
of 2300 tons, and measuring 294 ft. by 37 ft. by 26 ft. 3in. 
She has been constructed on the cellular bottom system, 
and with five water-tight bulkheads. Her engines, which 


1 | are of the triple-expansion sort, will indicate 1150 horse- 


power, the diameters of the cylinders being respectively 
21} in., 34in., and 56in., with a piston stroke of 3 ft. 6 in, 
Steel boilers are being provided for a working pressure of 
165 1b. per square inch. This vessel, which belongs to a 
Dundee company, and is the second of their ‘‘ Loch” line, 
will be fitted out very completely. 


On the following day the screw steamer Amherst, con- 
structed by Messrs. Blackwood and Gerdon, Port-Glas- 
gow, and engined by Messrs. Bow, M‘Lachlan, and Co., 
Paisley, bad her official trial trip on the measured mile at 
Skelmorlie. She measures 130 ft. by 25 ft. by 10ft., and 
is a vessel of 250 tons gross. She carried 320 tons of dead- 
weight, and attained a speed of 94 knots per hour. She 
is to be engaged in the general trade from Moulmein. 








Tron MINERALS IN FRANcE.—In the first nine months of 
last year France imported 1,074,719 tons of iron minerals, 
as compared with 1,025,970 tons in the corresponding 
period of 1884, and 1,232,242 tons in the corresponding 
period of 1883, Of the iron mineralsimported in the first 
nine months of this year, 398,842 tons came from Ger- 
many, 464,388 tons from Spain, and 113,596 tons from 
Algeria, 

Free Lecturss TO ARTISANS.—A second course of eight 
free lectures to artisans and others connected with the 
building trade, is announced to be given on Wednesday 
evenings at 8 o’clock, at the Carpenters’ Hall, London 
Wall, on ‘‘ Matters connected with Building.” The first 
of the course will be given on February 17th, by Mr. T. 
Blashill, F.R.1I.B.A., when the subject will be ‘‘ Timber, 
its Growth, Seasoning, and Preparation for Use.” Tickets 
admitting to the course, and naming the subjects, may be 
obtained at the hall after February 2nd. 





INFORMATION WANTED CONCERNING EVAPORATION. — 
The American Society of Civil Engineers have a valu- 
able custom of supplementing the papers read by the 
members, by information obtained on the same sub- 
jects by means of printed queries, which are distributed 
over a wide area. At an early date the question of eva- 
poration from tanks and reservoirs will be brought before 
the Society, and all persons having notes on this subject 
are requested to give the Society the benefit of them, it 
being understood that due acknowledgment will be made 
in the official publication. A printed sheet of questions 
can_be obtained from Mr. J. Bogart, Secretary, 127, East 
23rd-street, New York, U.S.A. 





Messrs. BARNETT AND Foster. — We have received 
copies of two new catalogues issued by Messrs. Barnett 
and Foster, of Niagara Works, 26, Eagle Wharf-road, 
London, N. They both relate to means for impregnating 
beverages with carbonic acid, one being devoted to beer 
and the other to mineral waters of all kinds, This firm 
was, we believe, the first to produce a successful plant for 
aérating light beers; at any rate this industry, which has 
attained large proportions, is associated with their name 
and provides at a moderate cost a drink very, acceptable 
to those who cannot take a heavy beer. The mineral 
water catalogue is a perfect compendium of the art, and 


A.| would enable a tyre to make a very fair start without 


further instructions. It is amply illustrated. Both pub- 
lications will prove valuable guides to those wishing to 
put down plants, 
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STEAM STAMPS. 


Fig.2. 
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NOTES ON THE STEAM STAMP.* 


By Freperick G, Cocaine, Calumet and Hecla Mills, 
Lake Linden, Mich. 


THE steam stamp was evidently an offspring from the 
steam hammer, the first idea of which seems to have 
come from the fertile brain of James Nasmyth in 1836. 
Twenty years elapsed, however, before the idea was first 
adapted to the purpose of stamping rock, by Mr. Wm. 
Ball, of Chicopee, Mass., wko was the. first to introduce 
the steam stamp. It would be interesting to trace the his- 
tory of the steam stamp through all the changes of the 
next twenty-eight years from the first Ball stamp of 1856. 


This was a crude machine, wasteful of fuel, with a stamp- | 


ing capacity of scarcely 50 tons per 24 hours, while the 
Leavitt cut-off stamp of to-day has an average capacity 
of 230 tons of conglomerate rock per 24 hours. Un- 
fortunately for this early history, Mr. Wm. Ball has 
passed away, and it cannot be expected that a great deal 
of the desirable material which remains in the hands of his 
son, Mr. E. P. Ball, will ever be contributed to the stock 
of knowledge in this field. "We must therefore be content 
with what data we can get, through the memory of those 
still living who were familiar with the construction and 
operation of the first stamps, and who have experience 
with the improvements from the beginning up to the 
present time, and were witnesses of them. 

In May, 1856, Mr. Wm. Ball took out his first patent 
on a steam stamp, Fig. 1 being a reproduction of the 
Patent Office drawing. His only claim was the long 
counter bore a, into which the piston passed, when from 
any cause the stamp shaft dropped too low, allowing the 
steam to pass by it so that the stamp would stop, The 
counter bore a, at the top, was designed, as he specifies, 
“in order that the piston may not be subjected to un- 
equal wear.” These recesses will be referred to further on. 

The first stamps of Mr. Ball’s design were made by the 
Ames Manufacturing Company, ds Uhheopen, Mass., for 
Commodore R. F. Stockton, for his mine in South 
Carolina, several of them being sent there in the latter 
part of 1856. The cylinders were 9 in. in diameter with a 
stroke of 24in. The stamp shaft was 6 in. in diameter, 
having an_offset foot locally dubbed a ‘‘sheep’s foot” 
(Fig. 2). Figs. 3and 4 give the shape of the shoe and 
method of attachment. The former has been changed, but 
the latter is the same to-day as then. It is both simple 


* Read before the American Society of Mechanical 
Engineers. 
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and effective. The valve gear was driven independently 
of the stamp, and seems to’ be peculiar to the Ball stamp, 
no material change having been made in it since the first. 

Its arrangement is shown in Fig. 5, in which C is an 
ordinary eccentric cam, connected directly with the valve 
stem. The cam shaft is driven by the eccentric gears 
B B}, a being the driving pulley, and the throw e of the 
cam is set at a right angle with D D on the tangent dia- 
meter of the gears. This gives the valve its slowest motion 
when the cam is up, as shown, and the quickest motion 
| when it is down, motions corresponding somewhat with 
| that of the stamp. The throw and travel of the valve are 
such.as to give a wide pori at the top for the down-stroke, 
but only a partial opening at the bottom for the up- 
stroke, in present practice about ;3, in. The first mortars 
were cast very thick, and had no liners or die at the 
bottom. The rock was fed into a hopper, water being 
admitted into the urn at the top, and the stamped ma- 
terial was carried through the screen which was upon 
one side only, extending about one-quarter round the 
mortar. he screen was usually }in. thick, punched 
with }-in, round holes. The stamps were usually set up 
in pairs, the valve gears of both being driven by one 
shaft so as to give alternate blows. Stamps set u 
this way are still running in Houghton, Michigan. Wit 
75 as the usual number of blows per minute, and 80 lb. 
the usual steam pressure, the capacity of each stamp was 
about 50 tons of rock 24 hours, dependent, however, 
upon the character of the rock. Originally the stamp 
shaft was rotated by means of a gear and pinion, but this 
was superseded by achain running round a sprocket wheel 
on the shaft, this method being the subject of a patent by 
Mr. Ball in 1867. This in turn was superseded by a belt, 
that being the present method. 

The first shoes, as shown in Figs. 3 and 4, were about 
12 in. wide, 15 in. long, and 6 in. thick, weighing about 
300 lb. They were cast of hard iron but not chilled. The 
weight of the anvil under the mortar was about 8 tons, 
and that of the reciprocating part, including the shoe, 
about 2000 lb. The stamp frame and sills were made of 
wood. Stamps of the above description were sent to the 
Copper Falls Mine in 1857, to the Pewabic in 1859, and to 
the Franklin in 1860, all in Upper Michigan. Little 





or no improvement was made upon any of them until 
1865, when repairs being necessary at the Franklin, 
quite a number of improvements were made, some 
of which were suggested by those who had had experi- 
ence with the old stamps, but which were cove 
patents taken out by 


by 
The steam 





r. Ball in 1867. 











Fig. 5. 


cylinder was increased from 9 in. to 12 in. in dia- 
meter. The “ sheep’s-foot” stamp shaft was superseded 
by astraight shaft, 8 in. in diameter, the shape of the 
shoe being changed to give parallel sides and circular ends, 
the weight being inereased to about 5001b. From that 
time to the present the shoes have been made in a chill, 
and the same form is still used, but increased in size and 


thickness. 
(To be continued. ) 








STEAM ON CANALS. 
On the Use of Steam for Canal Boat Propulsion.* 
By Mr. AtpERMAN W. H. BalIcey. 


Importance of Cheap Carriage to English Commerce.— 

o much has been said about selling to customers and 
delivering cheaply, that we sometimes lose sight of the 
fact that nearly all our large industries depend absolutely 
upon foreign supplies. Our cotton mills depend upon the 
supply of the raw material from the United States, India, 
and Egypt ; our woollen mills draw their supplies from 
South America, Australia, and South Africa. ‘The alkali 
trade depends largely upon importations from Spain, the 
jute trade upon India, the paper manufacturers upon 
esparto grass from N orth Africa and Spain. We get tim- 
ber from Norway, Sweden, and Canada; and our raw 
silks from China, India, and Japan. 

It may be interesting to us as an engineering society to 
know that even for iron we are dependent very much upon 
foreigners. In 1883, I find that, although we raised in 
this country of iron ore 17,383,046 tons, we bought from 
foreign countries, chiefly Spain, 3,178,340 tons. 

The cost of raw materials to commerce when compared 
with the increased value of goods which we deliver, 
will indicate to us the profit we obtain by the em- 
ployment of Englismen and English capital and ma- 
chinery ; and it is this difference in value which is the 
great cause of the imperial position which England 
occupies as mistress of the workshops and warehouses of 
the world, and it is in the cheapening of transit charges, 
and in this direction nearly alone, that will give us power 
to maintain our present commercial position, 

Influence of Dear Carriage on Local Iron and Steel Trade. 
—I am giving the members of this Society no news when 
I call attention to the fact that the large firm of Cammell 


* Abstract of address of the President, Mr. Alderman 
W._N. Bailey, delivered before the Manchester Society 
of Engineers, January 16, 1886, 
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and Co. have removed their manufacture and works to 
the Lancashire sea coast from Sheffield, and the Man- 
chester Steel Plant Company, of which I was a partner, 
became extinct through inability to carry on business in 
face of the great cost of carriage of the raw material, 
which forms such an important proportion of the value of 
the finished manufactured article. That splendid works 
with all its plant of the most modern construction, was 
offered at one-sixth its cost, but no one dare touch the 
business because of the carriage rates in and out of Man- 
chester. In taking iron ore alone, and looking at its 
average value during the last few years, it will be seen how 
important the question of iage becomes when we ex- 
amine the low price of the ore. At the present time it 
varies in price from 68, to 12s. per ton. o heavy trade 
can compete with similar manufactures carried on along 
the sea coasts or the banks of navigable rivers. Even to 
bring Spanish ores from Liverpool, and deliver in Man- 
chester, under the present system, would add 120 per- 
centage to its price. 

Gentlemen : these, among other considerations, have 
induced me to think that the discussion of the ‘‘ Appli- 
cation of Steam to Canal Boat Propulsion” may be of 
some interest to the members of this Association. 

The First Steamboat, 1737.—In the manuscript depart- 
ment of the British Museum, some months ago, I saw, 
under a glass case, an old book by Jonathan Hulls, dated 
1737, in which he gives an account of his method of pro- 
pelling vessels ‘‘out of and into any harbour, port, or 
river, against wind or tide, or ina calm.” 

This is the first illustrated account of a practical steam- 
boat, as that heroic picture of the destruction of the first 
steamboat by the Seine boatmen, which was designed b 
Denis Papin, was evolved from the mind of the Frenc 
artist who sketched it. 

Jonathan Hulls intended his boat for river and harbour 
navigation. He proposed to place a paddle-wheel in the 
stern of his boat, that bein the — place for it, for, 
as he observes, ‘* Water ete push their webbed feet 
behind them.” He used an atmospheric steam engine 
on the plan invented, as he states, ‘‘ by Mr. Newcomen.” 
The crank had not been applied to steam engines at that 
time. Itdoes seem very remarkable that the old spinning 
wheel with its crank and treadle, did not earlier suggest 
to these first engineers the conversion of reciprocating 
into rotary motion. 

Jonathan Hulls had two steam cylinders with the 
pistons working alternately, and by means of ro 
attached to each piston-rod, and ratchets on the paddle- 
wheel, he obtained continuous motion in a very ingenious 
manner. There is no evidence that even a boat was made 
upon the plan suggested by Hulls, and I cannot find that 
he ever did anything else ; in fact history seems silent about 
him. As I could not find an account in such detail as 1 
wished of this important historical evidence, by permission 
of the British Museum authorities I have had the whole 
book copied. I think it will be of great interest to those 
who study the historical development of inventions, for in 
describing his boat Hulls seems impelled tu explain general 
mechanics, and also gives an essay on the barometer and 
the importance and value of the elasticity and pressure of 
a column of the atmosphere on a piston of a large area. 
The work is that of a clever scholar, and is some evidence 
of the best knowledge of the laws of force in existenee at 
that period. The manuscript pony ree copied from this 
rare ae is now on the table, and I have pleasure in pre- 
senting it to the library of this Society. The illustration 
which I exhibit of this early boat, with its stern paddle- 
wheel, is not in general appearance much unlike those 
triumphs of river navigation used on the Nile in the recent 
Egyptian expedition. 

First Bridgewater Canal Steamboat, A.D. 1799.—The 
first application of steam for canal boat propulsion was 
made by the Duke of Bridgewater, and Fulton, the 
American inventor, in the year 1799, 

I cannot find an account in any history of the steamboat 
or in any account of Fulton, of his having been in the 
neighbourhood at that time, but it is stated that in 1803 
he was experimenting with a dle-wheel boat on the 
Seine, and in 1807 his boat, the Claremont, which had 
paddle-wheels on each side, was at work on the Hudson, 
in America, 

I think there is no doubt that the Duke of Bridgewater 
employed Fulton to construct an inclined plane for the 
underground canal at Walkden, which enabled boats full 
of coal to descend to a lower level canal by means of a 
windlass and ropes ; their weight caused the empty return 
boats to be drawn up to the canal on a higher level, the 
weight of coal on its way to Manchester (not its heat) 
being the motive power of this system. The Rev. Mr. 
Egerton, in the year 1800, claimed this system as havin, 
been invented by the Duke of Bridgewater himself, but 
believe he was mistaken. This work was done in 1794, 
and it was about this time that Fulton suggested the 
a ae | of propelling boats on the canal by steam power. 

In 1799 a steamboat, which was nicknamed ‘‘ The Bona- 
parte,” was completed and set to work on the Bridgewater 
Canal, but on its first voyage the chimney was found too 
high for the bridges, and was hinged so that it could be 
lowered at will. We are told that it took a large number 
of 10-ton coal boats to Manchester, but not so quickly as 
horses. It was found that the flush of water considerably 
injured the canal banks, and experiments were then made 
with paddle-wheels of different shapes, and also with 
reciprocating duck-feet paddles. 

After many experiments it was decided to return to the 
old method of hauling the boats by men or mules, and as 
shortly after the trial there was a breakdown of the aque- 
duct carrying the canal over the River Mersey at Stretford, 
the engine was taken out and fixed there for pumping the 
water out of the foundations during the progress of re- 

irs, and in doing this, as is stated, it soon compensated 

or the outlay in experimenting with the steamboat. 

This engine was afterwards fixed with proper head gear 








on the top of one of the old pits, near the present coke 
oven at Worsley ; it was then called the ‘‘ Nancy.” 

The boat was built in Worsley yard, and the paddle- 
wheel was made by Joshua Laughlin, as foreman mill- 
wright. The engine and boiler were made in Salford by 
Messrs. J. and T. Sherratt, of Foundry-street, and was of 
the vertical type. The paddle-wheel was driven by means 
of a shaft and bevel wheels, and was fixed at the stern of 
the boat, somewhat similar to Jonathan Hulls’. The 
boiler was cast iron, worked at from 51lb. to 6 1b. pressure, 
and the furnace was built of brick. It may be added that 
the late Benjamin Powell was superintendent of the 
Worsley boat yard at that time. The old engine was 
worked to within about 1851 as a winding engine at 
Dickson Green coal-pit, and afterwards for a short time at 
Mosley Common. The piston-rod and the valve of the old 
engine are on the table. 

Sir William Fairbairn on the Use of ‘‘ Steamboats on 
Canals” in 1831.—In the year 1831, Mr. William Fair- 
bairn directed his attention to the use of steam for pro- 
esi canal and river boats, and although labour of 

orses and men at that time could be had at least 30 per 
cent. cheaper than similar labour now, he advocated the 
use of steam and demonstrated its great economy, espe- 
cially for boats on those canals and rivers which have a 
free outlet to the sea, because, to use his words, ‘‘ such 
vessels would be also able to extend their voyages to dis- 
tant parts,” 

In a pamphlet published by him in the year 1831, ‘‘On 
the Use of Steam as a Moving Power on Canals,” he gives 
the results of various experiments, conclusively showing 
that steamboats designed by him did the work at fully 
half the cost of similar work done by horses and men 
under the old system. 

William Fairbairn’s words written fifty-five years ago 
are full of prophetic interest to us{at the present moment ; 
his concluding words are, ‘“‘In my opinion the field for 
improvement in canal and river steam navigation appears 
to be most extensive, and if pursued with proper atten- 
tion to the disposition of the material so as to obtain the 
greatest possible results, no one can limit the great 
amount of improvement that thus can be obtained in a 
few years.” The illustration which I have on the wall is 
of a boat made with central paddle, by Messrs. Fairbairn 
and Lilly, in the year 1832, for a Scotch canal. 

Haulage by Steam on the Leeds and Liverpool Canal, — 
From the year 1855 several attempts have been made on 
the Leeds and Liverpool Canal to introduce steam towage, 
and in the year 1879 the company tried a screw steamer with 
compound condensing engines to tow six 40-ton barges on 
a river or deep canal; this was a tug-boat and carried no 
cargo. It was very quickly discovered that it was next to 
useless on a shallow canal—the section of that particular 
waterway only averages from 40 ft. to 50 ft. in width at 
the surface, with flat sloping sides under water, ways | 
down to a mid-channel or gutter with an average dept 
of only 44 ft.—inasmuch as with that depth (in mid- 
channel only) a screw propeller of sufficient diameter 
could not be used to utilise the power of the engines with- 
out a very great amount of “slip” and churning of the 
water instead of doing useful work ; it was also found 
that when the least obstruction took place by meeting 
other barges near bridges or sharp curves, causing the 
slowing up or stoppage entirely of the tug, the barges in 
tow would (to use the words of my informant) insist on 
running pell-mell into one another, for the simple reason 
that they could not apply a brake, and further they used 
to get zig-zagged across the canal in every direction, which 
often caused a delay of 15 or 20 minutes before all could 
be marshalled and got under way again. 

Another attempt has since been made, which utilised 
the power of the engines with more success, 

Two narrow boats of about 5 ft. beam were braced side 
by side under one deck, with a longitudinal space of about 
3 ft. between each, and in this space was one paddle- 
wheel with a long-stroke horizontal engine on deck over 
each boat (two engines) driving a crank on each end of 
the paddle shaft, set at right angles, and across the deck 
stood a locomotive boiler, each boat carrying its own pro- 
portion of the weight of the boiler ; the funnel had to be 
“epee at an angle of 45 deg., so as to get under the very 
ow bridges. This steamer towed fairly well five barges 
of coal, but caused a great waste in the canal, to the mani- 
fest injury of the banks, and was subject to the steering 
difficulties whenever any obstructions took place, which 
in this canal are frequent, owing to its very tortuous 
character, some idea of which may be formed when it is 
stated that although the distance between Liverpool and 
Wigan is only 19 miles by railway, it is no less than 34 
miles by canal, and between Liverpool and Leeds by rail 
is 80 miles ; it is 128 miles by canal. 

In towing a train of five or six barges there was enor- 
mous nog 4 in getting through the locks, of which there are 
no fewer than ninety-three between Liverpool and Leeds. 

Mr. W. Wilkinson, of Wigan, having given consider- 
able attention to these difficulties, s ted the utilising 
of the ordinary barges as tugs by putting in small engines 
just of sufficient power to drive a screw propeller as large 
as could be made available without a large percentage of 
positive “‘slip,” and further to make each tug carry a 
paying cargo. In conjunction with Mr. Charles White, 
the company’s engineer, Mr. Wilkinson fitted up one of 
the barges with engines, When tried it was found that it 
would tow two others very nicely at two miles an hour, and 
in some parts of the canal where the depth is a little greater, 
the speed would rise to 24 and 2? miles an hour, and 
under similar conditions, with only one barge in tow, as 
high as 3} to 34 miles an hour, but at the latter speed the 
displacement sets - a rolling wave along both banks, 
which does injury, whereas at 2 to 24 miles an hour there 
is no perceptible disturbance of the water at the sides, and 
only a very slight disturbance in the centre, which is 
beneficial, as it keeps the mid-channel well dredged, and 
maintains a good waterway. 








The successful working of the first steamer was so great 
that, since that time, Mr. Wilkinson’s firm have fitted 
some fifteen or sixteen more for the same canal, in ad- 
dition to one for towing through Foulridge tunnel, one 
milein length. This tug has both ends alike, with two 
propellers, one at the bow and one at the stern; likewise 
a rudder at bow and stern, so that the boat does not re- 
quire to be turned about at each journey. Prior to the 
adoption of this tug all barges had to be worked through 
the tunnel by the men, who laid on their side on the gun- 
wale of the boat, pushing it along with their feet against 
the tunnel wall. They took 2 to 2} hours to travel the 
mile, whereas the tug tows two and three loaded barges 
at a time the same distance (one mile) in 20 to 25 minutes, 
the only hands required being. the engineer and helmsman, 
The — and boiler are placed as far aft as possible. 

The form of propeller is the result of a very exhaustive 
and costly series of experiments ; with full-sized ones in 
actual work, it gives the best results in shallow waters. 
It would not, however, be well adapted for deep water 
towage. The helmsman can perform the following duties 
without leaving his helm, viz. : start, stop, or reverse the 
engines, lower the funnel at bridges, blow the whistle, 
and use the auxiliary steam jet for funnel; he can also 
observe the condition of his boiler, for he has the water 
gauge and steam gauge in full view before him. 

As to the carriage rates charged by the Leeds and Liver- 
pool Company, they vary from 4d. to 2d. per ton per mile, 
the lower rate being for minerals, coal, &c., and the higher 
for manufactured goods. The steamers have conduced 
much to the punctuality and regularity of working on the 
canal. When compared with horse towage, they have 
accelerated the speed some 40 percent. The use of steam 
has also somewhat raised the status of the bargee, it being 
his ambition to be promoted from a horse toa steamer, 

It may not be unimportant to state that there is a moral 
aspect in the change from the old to the new, for thanks 
to the definite and regular conditions, the bargee lives in 
a house along with his wife and family, instead of havin 
to live on board, so that the disgraceful and wretche 
conditions of canal boat life, so earnestly and ably ex- 
posed by Mr. Smith, of Coalville, have been removed. 


Cost of Steamer for Twenty-four Hours’ Work, Towing two 
Barges fully loaded on the Leeds and Liverpool Canal, 


STEAMER. 8. d. 
One captain ... . 4 8 
»» ma’ be es see H 4 4 
Two ordinary hands as seu ee 8 0 
Gas coke for engines: 24 cwt. at 6s, 8d. 
per ton a Sos es ae 8 0 
Tallow (2 lb.) at 5d. 0 10 
Oil (2 quarts) ,, 10d. ae 1 8 
Stores, waste, and lights ... 10 
Two Barcgs. 
Two captains at 4s. 4d. 8 8 
Two ordinary hands at 4s, 8 0 


Five per cent. interest and 10 per cent. 
depreciation on first cost of steamer 
and barges (1000/.) for one day ie 8 3 
Fifteen per cent. of steamer and barges 
for repairs per day . ee oe 8 3 
£3 1 8 

Distance averaged in 24 hours (including locks) 40 
miles. Weight carried: Steamer, 35 tons; barges, each 
40 tons ; total 115 tons. Carried 40 miles for 37. 1s. 8d., 
or for 100 miles 7/. 14s. 2d., which gives a cost of about 
one-sixth of a penny per ton per mile, If 1d. per ton per 
mile is cha , this will give a profft of 307. on this cargo 
on 100 miles. 

Iam much indebted to Mr. Wilkinson for his great 
courtesy in giving me facilities and information about 
these experiments. 

Aire and Calder Steamboat Trains.—Mr. Bartholomew, 
of the Aire and Calder Navigation, has introduced a 
system of a very successful character. 

A steam tug propels a train of boats, about 10 or 12 in 
number,-each carrying about 40 tons. The boats are 20 ft. 
long, 16 ft. wide, and 7 ft. 6 in. deep. 

The advantage in having a tug behind this train of 
boats consists in the great control of the steaming power. 
The boats are threaded together by means of wire rope 
controlled by two cylinders which are self-acting, and are 
under the charge of the man whois steering. By lengthen- 
ing and shortening the wire ropes on each side of the 
train it can be guided to go to any curve by making it 
convex or concave, the train being left to rise and fall ver- 
tically according to any little variation of headline, it is 
not bound rigidly in any way. : 

Buffers are attached to the ends of the boats, which 
have a tendency to bring them back again into line in 
case of any slight disorganisation caused by wind or 
water, the full control of the train and its direction being 
under the guidance of the steerer. I may say that the 
boats are made of iron. 

Mr. Bartholomew considers this te could not be 
introduced on many of the canals in England unless larger 
locks were made, or (as he would prefer) inclined planes 
to get from one level to another. ‘ 

The system is a train of wagons on water without 
wheels, and one excellent feature in the arrangement will 
be appreciated, when I state that when the boat train 
arrives at Goole there is a large hydraulic lift which re- 
ceives each wagon after being caged. After being secured, 
it turns over and discharges its cargo into the ship, and in 
lowering the empty wagon half the water of the lift is 
forced back into the accumulator. I 

The cost of haulage by this system, at 44 to 6 miles an 
hour is, for general merchandise, a 34th of a penny per 
ton per mile, but for minerals only 119th of a penny per 
ton per mile, and this includes taking the empties back. 

(To be continued.) 
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FURNACES, 

ton, Nottingham. Fur- 
naces for Heating Kilns, &c. (6d. 11 Figs.) December 
24, 1884.—This invention relates to improvements upon an inven- 
tion for which Letters Patent were granted to applicant under 
No. 18,593 of 1884. According to the latter specification, a per- 
forated chamber extends across the firehole in front of an arch 
or hanging bridge. Air is admitted to this chamber by pi: 
passing to the front of the furnace for the purpose of heating 
the air passing to the perforated chamber before the same is 
discharged on to the fire. According to the present invention, 
a longer circuit is provided for the air to travel before reaching 
the perforated chamber of the kiln in order to utilise as much as 
possible the heat absorbed by the sides and walls of the furnace, 
and the heat stored in the kiln. (Sealed January 12, 1886). 


258. J. Jackson, Liverpool. Apparatus for Con- 
ve and Burning Gas. (8d. 6 Figs.) January 8, 1885.— 
This invention relates to arrangements for conveying the gas from 
the gas producer to the combustion chamb An aspirator 
arranged in the air pipe at the point of combustion draws in the 
air, wnich is previously heated in its passage, in order to perfect 
the combustion. (Accepted December 4, 1885). 


8251. L. S. Dulac, Paris. Furnaces. [6d. 9 Figs.) 
July 7, 1885.—The firebars are constructed so as to expand and 
contract in opposite directions, thereby preventing the adherence 
of the scoria to the grate. Two grates are superposed, the lower 
one supports and cools the upper grate proper. The portions of 
the bars in direct contact with the fire are cooled by a current 
of cold liquid circulating in the bearing bars. The upper grate 
consists of juxta) metallic elements each of which may be 
rocked to cause the ashes to fall. (Sealed December 4, 1885). 


9291, J. H. L. Tuck, San Francisco, U.S.A. Appa- 
ratus for App’ g the Heat of Furnaces, [6d. 5 Figs.) 
August 4, 1885.—The heat is gathered in a convenient receptacle, 
led through a fireproof conveying pipe, and applied through a 
suitable distributor or nozzle upon the object to be heated, 
(Sealed January 5, 1886). 


12,195. W. P. Thompson, London. (A. Backus, Jun., 
Detroit, Michigan, U.S.A.) Furnaces. (8d. 2 Figs.) October 
13, 1885. A dumping grate is pivotted in the rear of the station- 
ary grate. Bythe use of this grate the clinkers may be readily 
removed without disturbing the operation of the furnace, the 
clinkers being crowded to the rear end of the stationary grate 
where they readily fall into the ash-pit when the rear grate is 
dumped. (Sealed January 19, 1886), 





MANUFACTURE OF GAS, 


16,031. W. A. McIntosh Valon and W.G. Hicks, 
ate, Kent. Retort Lidsand Fastenings. (6d. 13 
Figs.) cember 5, 1885.—The front edge of the retort mouth-piece 
B is made V-shaped so as to present but little surface of contact 
to the lid. The crossbar E is hinged to the mouthpiece at one end 
and is retained by a catch at the other, the catch being so sha 
that on the bar being pushed home the catch rises and then falls 
so as to retain the bar until intentionally released. The eccen- 





trically placed ball I enters a recess cast in the lid D, and is capable 
of being partially revolved therein, the ball being held in place by 
a plate. To close the lid the crossbar is pushed home, and the lid 
is thus brought in close proximity with the mouthpiece. By a 
partial turn of the screw the eccentric ball makes a rar turn, 
and causes the lid to assumea grinding motion, thereby removing 
any matter adhering to the mouthpiece. A gas-tight joint is 
thus produced. (Sealed December 24, 1885). 


16,328. B. H. Thwaite, Tranmere, Cheshire. Gas 
Generators. (8d. 7 Figs.) December 12, 188t.—Gas producers 
are constructed one over the other in stories, and the gas issuing 
from the lower furnace is made to _ through the fuel in the 
upper furnace. The calorific intensity of the gas is increased by 
the injection of fluid hydro-carbon under pressure. The appa- 
ratus is especially applicable for firing marine boilers. (Senled 
January 15, 1886). 


4. B. H. Thwaite, Tranmere, Cheshire. Gas Pro- 
ducer and Furnace. [6d. 13 Figs.) January 1, 1885.— 
The fuel is charged through the doors i into the furnace a. b is 
the double clinkering and ashpit door made tight fitting by means 
of acrossbar and screw. f are the firebars, and j is the gas collect- 
ing flue. Air under pressure is forced under the firebars by blowers, 
and e are valves which will only allow the air to enter the cavity m 
when a certain pressure is established under the grate ; such excess 
of air blast is used for the combustion of the gas atk. The volatile 
gases given off by the partially decom fuel are compelled to 
descend through the incandescent portion of the fuel, and thus 





become fixed, escaping through the openings in the bridge, where 


ld POLI Oe TB AI LEE Nw 


they mix in the collecting flue with the carbon monoxize gases. 
‘Sealed December 22, 1885). 
132. H. Hutchinson, London. Apparatus for Gene- 
rating Gas. (8d. 1 Fig.) January 3, 1885.—This invention 
relates to an apparatus by means of which solid and liquid hydro- 
carbons and carbonaceous materials may be effectively con- 
verted into illuminating or heating gas. The solid fuel is charged 
into the generator through the hopper B, and a gas supply is 
—— by the openings A3, A4, F', and F?, into the interior of the 
urnace, where it is i nited, the necessary air being admitted by 
the hollow axis T. hen the fuel in the generator is well ignited, 
jets of steam are passed from the pipes H to the tubes I, and are 
caused to pass through the openings A3, A4, F'!, F?, into the in- 
terior of the burning fuel, thereby causing its active combustion. 














——~] 


TH, 


yy 


ee a 


> 
N 
N 
N 
= 
N 
= 
N 
s 
N 
N 
N 
N 
N 
N 
N 
N 
> 
N 
N 
s 
N 
N 
N 
Ny 


(ZZAVZAVZAVAMAMAL AL ccc ec 
NUZAVAVALALALALAUALL 


- (yA 


wr 
1B 























D is the downward flue for the gases generated, and is in commu- 
nication with the gas mains N. Liquid hydro-carbons are 

from the pipes O O to the space E, where they become volatilised 
and pass through the openings E! into the furnace, for the pur- 
pose of enriching the gases generated there. C are boilers for sup- 
plying the necessary steam. M Mare water coils which are in com- 
munication with the boilers C, and serve for the purpose of utilis- 
ing the heat of the gases ing down the tube D. By suitably 
regulating the quantity of air and steam, and the quantity and 
kind of hydro-carbons employed, the desired quantity and quality 
of illuminating or heating gas may be obtained. (Accepted De- 
cember 11, 1885). 


472. J. Imray, London. (P. J. Carmien, Issy, France.) 
Apparatus. (8d. 6 — January 13, 1885.—An 
inflammable gaseous mixture is produced by passing air through 
hydro-carbon liquid, so as to become mixed with its vapour 
to such an extent as to be combustible. A drum provided with 
volute partitions, is rotated in the casing B containing a suit- 
able mineral oil, In turning the drum in the direction of the 
arrow, the openings b draw in air which is afterwards ejected 
through the opening ¢c at the centre of the drum. The casing B is 











thus always filled with carburetted air which passes through the 
tube f into the reservoir D, and is thence conducted away by the 
tube g to the burners. The drum is rotated by a weight or spring, 
and the rotation“of the drum is regulated in proportion to the 
amount of air ay consumed by the burners. Motion is imparted 
to the drum by toothed wheels arranged inside the casing in 
order to oo the escape of vapour of the liquid, the upper 
axis of this gear being arranged to pass through the stuffing-box 
for epg its motion from the outside. (Accepted November 27, 
1885, 


690. J. F. Schnell and J. Read, Manchester. 
Obtaining Gas. (6d.] January 17, 1885.—Benzoline, gasoline, 
camphor, bees’-wax, resin, and sulphate of copper are used in the 
P eparation of a composition, the vapour from which, when mixed 
with atmospheric air, is used for purposes of illuminating, of heat- 
ing, and of actuating motive power engines. (Accepted November 

1885, 
, 
1026. J. Hanson, Bingley, Yorks. Apparatus for 
Coal Gas. (8d. 3 Figs.) January 24, 1885.—Coal 
gas is purified by means of a liquid consisting of oxide of iron and 
ammoniacal or other liquor. For this purpose agitators are made 
to revolve in opposite directions ina metal casing containing the 
purifying agent, openings being formed at each end of the casing 
for the inlet and outlet of the gas. (Accepted December 11, 1885). 


1350. T. Jefferiss, Handsworth, Staffs. Apparatus 
for Charging Gas Retorts. [8d. 5 Figs.) Saeeee 30, 
1885.—A measured charge of coal is projected and distributed on 
the bottom of the gas retort by the ignition and explosion of an 
explosive gaseous mixture of coal gas and air at the back of the 
charger, (Sealed January 19, 1886). 





71563. A, M. Clark, London. (4. Coze, Rheims, France 
Retorts for the Distillation of Coal. [ls. ld. 29 Figs. 
June 20, 1885.— The retorts a are placed at an inclination approxi- 
mating to that of the angle of repose of the matters with which 
they are to be charged. The charging mouth b is carried up 
vertically and closed by a coverc. The impact produced by the 
fall of the material around the bend, aided by the inclination given 
to the retort, produces a suitable distribution of the material. In 
the event of obstruction, the bend of the retort may be cleared 








at the hole d. One single line of rails suffices for the supply 
of two opposite benches of retorts, the contents of the truck h 
being discharged into each shoot by tilting it. The arrest of the 
coal at the lower efid of the retort may be effected by means of a 
removable stop plate e!. By giving the slightest possible move- 
ment to the lumps at the front end of the retort the automatic 
discharge of the coke into a wheelbarrow i is insured. (Accepted 
December 4, 1885). 


MANUFACTURE AND TREATMENT OF IRON 
AND STEEL. 

15,842. J. D. oy. Bridgend, Glamorgan. Manu- 
facture of Sheet Iron and Steel. (4d.) December 2, 
1884.—Sheet iron and steel is protected from rust by removing 
the thick brittle and uneven scale formed during rolling by dip- 
ping the sheets in an admixture of water and muriatic acid, drain- 
ing them and heating them to a red heat in a suitable furnace 
which causes the formation of a thin scale of oxide on the sheets, 
The plates are then rolled and polished, and finally annealed. 
(Sealed January 5, 1886). 


1866. G. Rowell, London. Manufacture of Iron 
and Steel. (8d. 2 Figs.) February 10, 1885.—This invention 
relates to means for expediting the reduction in the process of iron 
smelting. A part of the molten reduced metal is returned to the 
body of the furnace by means of a blast which draws up the 
molten reduced metal and blows the same into the furnace. (Ac- 
cepted December 11, 1885). 


2196. R. Hadfield, Sheffield. Manufacture and 
Treatment of Tool Steel. [6d.| February 17, 1885.—This in- 
vention relates to the manufacture of tool steel known as merchant 
steel, and sate chisel and boring steel. The steel contains carbon 
and silicon in the proportion of from } to 4 per cent. of carbon 
and from } per cent, to 14 per cent. of silicon. (Accepted De- 
cember 11, 1885). 


10,698. C. Cochrane, Stourbridge, Worcester, 
Working of Blast Furnaces. [4d.) September 9, 1885,— 
The fuel and ore are charged in admixture so as to form a stratum 
of considerably greater depth than usual; then on this stratum a 
a my proportion of lime is charged asa flux. The fuel and ore 

ing for a considerable time exposed to the hot gases rising from 
the lower zones of the furnace, become thoroughly dried, so that 
they do not effect hydration of the lime above them, which thus 
reaches the red-hot zone ina caustic condition. (Sealed January 
15, 1886), 

MOULDING AND CASTING. 

13,884. J. 8S. Williams, New Jersey, U.S.A. Appa- 
ratus Used for Casting Metals. [lld. 7 Figs.) October 
20, 1884.—This invention relates to various devices for creating 
and regulating a vacuum within the moulds, controlling the flow 
of the metal thereto, regulating the temperature of the moulds 
prior to the inflow of the molten metal, regulating the temperature 
of the molten metal, and regulating and proportioning the con- 
sumption or utilisation of fuel power employed for heating the 
same. (Accepted December 4, 1885). 


14,642. J. Whitley,Leeds. Manufacture of Moulds 
for Casting Cylindrical Forms. ([6d. 3 Figs.) Novem- 
ber 5, 1884,— invention relates to a method of casting in 
which rotating moulds are used. A compound mould is em- 
ployed, consisting of an outer and inner mould. The outer side of 
the latter is slightly conical and the outer mould is of corresponding 
form. The immediate removalof the castings is thus facilitated 
The castings are forced out of the moulds by an end plate operated 
by ascrew. (Sealed December 30, 1885). 


1244. J. Schofield and G. Graham, Littleborough, 
Lancs. Apparatus for Moulding and Casting Fire- 
bars. . 5 Figs.) January 29, 1885.—This invention relates 
to the moulding and casting of firebars with chilled faces, the 
object being to expedite the operation. The pattern is provided 
with carriers, and is withdrawn from the mould by mechanical 
means. (Accepted December 11, 1885). 


2656. T. Gilmour, Kilcattan, Bute, N.B. Casting 
Steel. (6d. 2 Figs.) February 27, 1885.—The object is to 
obtain sounder ingots of steel by preventing the formation of 
cavities in the metal. For this purpose the mould with the steel 
in it is subjected to concussive action while the steel is in a melted 
state and settling. Any gascontained in the cavities of the metal 
is thus ejected. (Accepted December 18, 1885). 


14,385. M. R. Moore, Indianapolis, Indiana, U.S.A. 
Machines for Moulds for Castings. (sd. 7 
Fig».) November 24, 1885.—Means are provided for applying a 

reater pressure on those parts of the mould where the pattern is 
owest, and where consequently the sand to be compressed is 
deepest. Provision is also made fer conveniently compressing the 
sand in two flasks, both the cope and the drag, at the same time. 
The lower plates G* being in the position shown, and the upper 
one G, with sand-box attached, is thrown up to a vertical position, 
and the pattern box swung aside ; the flask serving as the drag 
is placed on the table squarely over the lower sand-box, and it 
and the lower sand-box formed by the lip E' are filled with sand. 
The pattern-box L is then swung into _ for use and engaged 
with the steady pins of the flask. e flask A for the cope is 
placed upon it; the wager sand-box H unlatched and brought down 
upon it. Next the flask and upper sand-box are evenly filled with 
sand. The platen G is then brought down upon the flask, and the 
hooks F are engaged firmly with the trunnions I'. Then, after 



















































































2 


I2 


ENGINEERING. 





[JAN. 29, 1886. 








giving a quarter revolution to the shaft 22 to depress the lower 
pattern 8 through its silhouette plate L4 towards the lower drag A*, 
and to raise the upper pattern R to its proper extent into the sand 
of the upper cope A, a touch on the lever M! throws on air pres- 
sure derived from a pump, and instantly rams both parts of the 




















i 





mould, the air bags G' G? compressing the sand in the drag A* and 
cope A. The air is then allowed to escape from the air bags, and 
the upper plate is lifted by re the axis K, and the patterns 


ave withdrawn, (Accepted December 25, 1885). 
2777. E. Buckley, Stalybridge, Cheshire. Ma- 
chinery for Moulds for (8d. 6 Figs.) 


March 8, 1885,—The tate b4 is mounted on wheels db! running on 
rails b and provided with buffers b6. The table is held in its ex- 
treme position (Fig. 2) by a catch which is withdrawn when the 
table is moved to bring*the moulding box under the presser. The 
axle b2 then comes against the steel projection c8, and the lever 
c6 swings to one side to allow it to pass and then assumes the 
vertical position again. When the shaft cis oscillated to give 





Fig 1 











ressure, the tappet c4 first comes against the bowl ¢5 and oscil- 
ates the lever and passes the bowl, but when the back oscillation 
takes place after the pressure has been put on the sand, the tappet 
e4then acts upon the other side of the bowl c> and moves the 
lever cOin the reverse direction, when the steel blade c8 comes 
against the axle b2 and moves the table b4 to the position shown ; 
d is the presser slide which moves up and down vertically. The 
slide is held up to the cam d2 by a bent spring @°. The cam is 
oscillated by the rod d7 which is jointed to an arm c9 on the shaft ¢. 
(Accepted December 22, 1885). 


TREATING ORES. 


16,1385. H. Munktell, Falun, Sweden. Process of 
t Gold. (8d. 38 Figs.) December 8, 1884.—A 
mixture of diluted acid with a diluted solution of hypochlorite 
of lime or other chlorine generating salt are passed through the 
crushed auriferous ores which must be freed from sulphur and 
protoxides. (Sealed January 15, 1886). 
2025. L. Q. Brin and A. Brin, Paris. Trea 
Metals. (8d. 2 Figs.) February 13, 1885.—This invention re- 
lates to a process for separating metals from their ores, for refining 
metals Ad. making alloysof metals, and for analogous operations, 
such as treating gold pyrites. (Accepted December 15, 1885). 


10,491. L. A. Groth, London. (D. Mindelef, San Fran- 
cisco, U.S.A.) Apparatus for Extracting Nickel and 
Cobalt from their Ores. [6a 6 Figs.] September 4, 1885. 
—The ore is first treated with hydro-carbon gas in a heated chamber 
in order to reduce the metals named. The ore is then finely pul- 
verised and the metallic particles are finally extracted by the 
application of an electrical current. For this purpose the pulp is 
placed in the tub L in which the stirring arms O are continually 
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revolved. The cam Y is thus put in motion through a belt con- 
necting the two pulleys e and /, and the magnet T is alternately 
dipped into and withdrawn from the mass to the effect of collect- 
ing upon its surface all the metallic particles coming in contact 
with it, and afterwards depositing them in the receiver g. Dif- 
ferent positions of both magnet and cam are shown dotted in the 
illustration. (Sealed December 18, 1885). 


tl 








METALLIC ALLOYS. 
15,644. A. G. Brookes, London. (H. J. F. Niewerth, 
Hanover.) Metallic Allo [4d.] November 27, 1884.— 


ys. 
Metallic alloys are produced by adding little by little or repeated] 
small portions of sulphurets of alkali metals or alkaline eart 
io to molten heavy metals or alloys. (Sealed January 8, 
1886). 


16,987. T. Bowen, Morriston, Glamorgan. Aon 
ratus for Tin and its Alloys. [6d. 2 8.) 
December 29, 1884.—When in a molten state the tin is filtered 
through a layer of particles of scruff or deposit retained by inter- 
stitial surfaces, so as to separate the pure metal from granular or 
other impurities. (Sealed ber 24, 1885). 


870, J. H. Johnson, London. (Société Anonyme “ Le 
Ferro Nickel,” Paris). Manufacture of Metallic Allo 
{4d.] January 21, 1885.—Iron, nickel, copper, and sometimes zinc 
are employed in varying proportions in the production of an alloy 
coloured similarly to the white metals, and presenting every e 
of softness, strength, or elasticity, that may be required, ese 
products are also in a high degree malleable and ductile, and are 
not liable to oxidise. (Sealed January 1, 1886). 


DRYING AIR. 


655. J. Dick, G ow. Ap tus for D Air, 
(6d. 6 Figs.) January 16, 1885.—The drying chambers N have 
their tops and sides formed of asbestos cloth treated with an ab- 
sorbent of moisture, such as calcium, chloride, or caustic lime. 
The air is drawn through the sides and top of this chamber and 
along the pipe P by an exhaust fan communicating with the main 
Q. When it becomes necessary to dry the moisture in one of the 
air desiccating chambers N, communication with the exhaust fan 
is cut off. At the same time the valve R is opened, thereby 
effecting communication between the desiccating chamber and 
the chamber I into which heated air is discharged. Currents of 

















heated air are thus caused to pass through the permeable 
fabric in the drying chamber N and into the atmosphere, carry- 
ing with it the moisture which had been absor during the 
previous inward passage of air. Two desiccating chambers 
work alternately in the manner described. A is the heating fur- 
nace. The products of combustion from this furnace are caused 
to pass along the channels c, while d is an intermediate tortuous 
air pemage into which the air enters through the chamber |G, 
while it escapes into the part I. By this arrangement a very large 
heating surface is offered to the air. (Sealed January 12, 1886). 


MISCELLANEOUS. 


14,700, W. P. Thompson, London. (M. Julien and M. 
Blumski, Odessa, Russia). Distillation of Fatty Sub- 
stances by Means of Superheated Steam. (6d. 2 Figs.] 
November 7, 1884.—The substances are distilled in a boiler pro- 
vided with a series of tubes forming a coil for the reception of 
superheated steam, The coil terminates in a perforated pipe 
placed at the bottom of the boiler. (Sealed December 18, 1885). 


14,790. J. R. Turnock, pe. South Wales, 
Movable Tuyere. {6d. 1 Fig.) November 10, 1884.—The 
tuyere is connected with the supply pipe by means of flexible 
tubing, and may therefore be readily moved to or from the furnace, 
(Sealed January 15, 1886). 


15,739. W.G. Margetts, Aylesford, Kent. Manufac- 
ture of Portland Cement. (8d. 9 Figs.] November 29, 
1884.—This invention relates to improvements in Goreham’s pro- 
cess of manufacturing Portland cement. The mixture of chalk 
and clay with or without fuel is passed from the wash mill between 
rolls and afterwards through a rotary sieve before being burnt. 
ing the mixture. (Sealed December 22, 1885). 


15,931. E. Hale, Liv Metallic Band-Box 
for Reheating Scraps of » Steel, &c. (6d. 2 Figs.) ] 
December 4, 1884.—The band-box is composed of iron, steel, or 
other metallic strips, bent, cut, or punched, and fastened together 
with rivets or stud. (Sealed January 5, 1886). 


16,428. I. S. McDougall and J. T. gy Chad. 
derton, Manchester. Strength used for 
Lining Vessels. [6d.] December 13, 1884.—The lead is 
strengthened by embedding or introducing therein strengthening 
wire or strips which are interlaced, crossing each other. (Sealed 
January 19, 1886), 


16,429. I. S. McDougall and J. T. McDougall, 
Chadderton, Manchester. Lead for Lining Vessels. 
[6d,) December 18, 1884.—A core is applied in the vessel, so as to 
leave a space in which strengthening material with interstices is 
situated. The lead is introduced in this space, and the core is 
afterwards removed. (Sealed January 19, 1886). 


250. J. M. H. Munro, Downton, Salisbury, and J. 
Wxightoon, Stockton-on-Tees. Treatment of Basic 
Cinder. {6d.) January 7, 1885.—The object is to utilise the 
basic slag produced in the facture of steel by the basic pro- 
cess. The slag is first reduced to a fine 
with superphosphate of lime and u 
January 19, 1886). 


497. J. Robinson, Farnworth, Lancs. Treatment 
of Spent Oxides of Iron. ([6d.] January 14, .1885.—The 
object is to obtain pure sulphur from spent oxides of iron, impure 
sulphur precipitate, dirty melted sulphur, and the product known 
as “ black sulphur” obtained in the process of melting sulphur. 
The substances mentioned are treated with a gulution of an 
alkaline sulphide origetyeulphics or with asolution of a sulphide or 
polysulphide of an alkaline earth, (Accepted November 17, 1885). 








wder, Itis then mixed 
as a manure. (Sealed 


884. B. J.B. Mills, London. (C. Laboré, Lyons, France). 
Process for the Consolidation of Materials. [6d.) 
January 21, 1885.—A suitable sulphate, particularly the sulphate 
of zine, with the addition of rock alum, is introduced in the con- 
crete or solid state into plasters, lime, cement, and other mineral 
matters for. the purpose of consolidating aud hardening them. 
(Accepted December 8, 1885). 





1258. G. H. Denison, Leeds. Machine for Testing 
Tensile S' (8d. 4 Figs.) January 29, 1885.—The 
travelling test weight is automatically governed and stopped so as 
to a and indicate the amount of strain upon the 
test-piece. e straining motion is automatically stop at the 
moment of fracture so as to accurately register the deflection or 
extension of the test-piece. (Accepted. December 15, 1885). 


1360. T. V. H es, London, and F. W. Harbon 
Bilston, Staffs. ufacture of Basic Plug Bottoms 
Bricks for Bessemer Converters. (8d. 1 Fig.) 
January 30, 1885.—A press ram actuated in a suitable manner is 
used for forming basic plug bottoms and bricks. To prevent the 
a. material. employed from adhering to the piston or plates 
used, the latter are heated by ey ll 5) from a producer or 
furnace in the vicinity. (Accepted 22, 1885). 


1958. R. Punshon, Brigh' and 8. H. Beckles, 
London. Certain [4d 


pre | 12, 1885.—Hydro-carbons of a waxy nature are treated 
chemieally for the purpose of toughening or hardening them to 
render them utilisable ag a substitute for india-rubber, gutta- 
percha, ebonite, vulcanite, celluloid, and other insulating or water- 
proof and acid-resisting materials. (Accepted December 1, 1885). 


2126. W.H. Luther,Glasgow. Baths for Galvanis- 
, , or Coa Iron or other Metals. [8:. 

5 8.) February 16, 1885.—The mouth of the bath is formed 
much narrower than the lower part in which the greater part of 
the coating vessel is contained. The escape of volatile gases aris- 
ing from the expensive salts employed in the process of coating 
is thus prevented, and ingress of air and consequent oxidising re- 
action is as faras possible avoided. (Accepted December 8, 1885). 


3761. W. P. Thom ong yo (L. Imperatori, Dus- 
seldorf, Germany. Extraction of Compounds of Phos- 
phorus from osphide of Iron. [6d.] March 24, 1885. 


—Tribasic alkaline phosphates are obtained from phosphide of 
iron by fusing the same with an alkaline sulphate or sulphite. 
(Accepted December 18, 1885). 


6519. J. 5 , A. Stewart and C. Stewart, 
gion hee a ag B Tar and Heavy 
Oils. [Sd. 3 Pee May 29, 1885.—The liquid fuel is conveyed 
to the apparatus A by a pipe connected to the boss B. Eisa 
steam nozzle which enters some distance into the trumpetted end 
of the nozzle C. The steam rushes through the nozzle E, and 
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coking on the tars or oils which occupy the clear space, draws the 
liquid fuel and a suitable proportion of air into the globular 
chamber at the outer end of the nozzle C. This is then ejected 
through the oblong slots D into the combustion chamber, where 
complete combustion ensues, without either smoke or refuse. 
(Accepted December 15, 1885). 


7095. W.R. Lake, London. (J. W. Baker, Philadelphia, 
U.S.A.). Apparatus for ee | Heat by Means of 
Gas. (6d. 5 Figs.) June 10, 1885.—This apparatus consists of a 
series of vertical tubes connected at each end with a hollow ring 
and inclosing a central flue chamber connected with one of the 
rings and surrounded by vertical Day tubes and jets. The pro- 
ducts of combustion downwards through the central fiue and 
are thence wholly directed through the vertical tubes to the 
chimney, thereby imparting heat to the surrounding space. 
(Accepted October 23, 1885). 


8689. A. Leigh, Surbiton, Surrey. Conve: Coal 
from the Mine and De ting Same on Wa ons, 
Barges, &c. (6d. 7 Figs.) July 18, 1885.—Bins provided with 
flanged wheels are filled with the coal or mineral in the mine, and 
sent without further discharge to their respective destinations. The 
bins run on rails in the mine and rest on rails in railway wagons, 
barges, or steamers. (Accepted October 2, 1885). 


11,030, B. Versen, Dortmund, Prussia, Apparatus 
for Lining Converters. [6d. 10 Figs.] September 17, 
1885.—This invention relates to the process of ramming or pressing 
converter bottoms without air holes by mechanical contrivances, 
the air holes being subsequently produced by boring. A rammer 
is secured to a removable crane lever, and is moved over the 
curved part at the bottom of the converter in the manner of a rock 
borer. The rammer may be worked vertically or obliquely. 
(Sealed December 24, 1885). 


11,268. W. Barzoctene>. Balmain, Sydney. Method 
of Produ a Flame from Kerosine Oil of any Den- 
sity. (6d. 2 Figs.] September 22, 1885.—The vapour of kerosine 
oil is mixed with air at a high temperature. Only so much heat is 
supplied to the oil as is necessary to convert it into vapour. A 
white intense flame, free from smoke is thus produced. (Accepted 
October 23, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 





Pic IN THE ZOLLVEREIN.—The production of pig in the 
Zollverein in the first four months of last year amounted 
to 1,242,704 tons. The corresponding production in the 
—— a’ period of 1884 was 1,163,965 tons, showing 
an increase of 78,829 tons last year. 





Borer Exp.osion at SHEFFIELD.—A boiler explosion 
occurred at about noon on Sunday last, the 24th inst., on 
the premises of Mr. George Howe, machinist, Charles- 
street, Sheffield. A two-storied eng alongside used as a 
nail manufactory was completely demolished and the front 
of Mr. Howe’s dwelling-house blown in, but gee ge bl 
being Sunday, there were few people about, and only 
two persons were injured. The boiler was a small one, 
about 9 ft. Gin. long by 2 ft. 3 in.in diameter, of plain 
cylindrical type, fired ex y and was stated to be 
worked at a presssure of about 30 1b. on theinch. The 
explosion was due to corrosion. The plates along one side 
for about half the length of the boiler were wasted away 
till they were nearly as thin as asheet of paper. This is 


the third boiler explosion that has occurred in the neigh- 
bourhood of Sheffield during the last month, 
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THE CRUISE OF THE “MEANDER.” 
(Continued from page 77.) 

Carrain Hunter and Lieutenant Sharpe were 
in the captain’s cabin of H.M.S. Excellent ; the 
various papers for signature, &c., had been dis- 
cussed and settled, and the captain was preparing to 
go on shore to have his lunch. 

‘* By the way, what arrangements have you made 
about the trial to-morrow,” he said; ‘‘ when are 
the models going out ?” 

‘¢The Comet is to leave at seven o’clock, and tow 
them out to Spithead, sir,” responded the first 





Fig. 10. 


lieutenant ; ‘‘ I fancy she’ll take some little time 
going out, as they are rather heavy and cumber- 
some.” 

‘‘Indeed ! how isthat? They look light enough.” 

‘* Yes, I know they do; but the framing for the 
canvas is built on a raft which is justawash, so that 
if = try and go fast at all, they will be run under 
water,” 


** Aye, I see! How are the guns mounted ?” 


‘One on each bow of the Medway, so that the 
models being moored about 100 yards apart, we can 
run down, each gun firing at its own target.” 

‘Oh, that’s all right ; then you’ll pick me up as 
usual at King’s Stairs at nine o’clock.” 

_ A few minutes later a knock at the door ; ‘‘ Come 
in,” from the captain, 





The door opened, and the officer of the watch 
entered with the words, ‘‘ Your boat is manned, 
sir.” 

‘* Thank you,” replies Captain Hunter, who then 
collects his papers and starts for the entry port. 
There the commander is waiting to receive his last 
orders. This is a part of the discipline of a 
man-of-war which is never neglected. Whenever 
the commanding officer of the ship comes on board 
or goes away, the next incommand is always at the 
entry port to receive him. Thus there can be no 


mistake about who is responsible for theship. The 
commander of the Excellent at this time, was named 


y 


| She had the tide against her, and made but slow 
| progress, for if any attempt at going fast were 
| made, the platforms of the models towed under the 
water, which rushing up, threatened to wash away 
| the canvas models. The structures were at this time 
| towing astern, and seeing that if this went on, he 
should never get to Spithead in time, the lieutenant 
in command hauled the rafts up one on each side, 
and, hooking a boat’s fall to a strap over the fore 
end of each, he housed them well up, and so was 
able to get along as fast as he liked. 
Half-past eight saw them off Eastney Barracks, 
and then the securing of the boats was proceeded 





10-INCH BREECHLOADER GUN WITH VAVASSEUR CARRIAGE, 


Goodhill, and a very good man he was in all re- | 


spects. However, he does not come into my story 
at all, as his duties, except in the absence of the 
captain, relate, as [ have said, principally to the dis- 
cipline, organisation, &c., of the establishment, and 
with these matters we shall not have to deal. 

After conversing for a few minutes with Com- 
mander Goodhill, Captain Hunter went over the 
side, on to his boat, and pulled away toshore. The 
captain of the Excellent does not live on board the 
ship, since he also holds the position of Governor of 
the College, and as such, has a house at the college 
in the dockyard. 

The next day was fairly bright and clear, and at 


seven o’clock the models were taken in tow by the | 


with. They had to be moored head and stern, the 
bows pointing to the westward, parallel to one 
another, and 100 yards apart. This was managed 
as follows: The stern anchor and cable of each were 
placed in their respective sterns, while the bow 
fasts and anchors were taken on board the Comet, 
the anchors being ready for shipping when required. 
Having got to the eastward of where the first boat 


| was to be placed, the Comet commenced steering 


west. On arriving at the proper position, the stern 


| anchor was let go, and the cable payed out until it 
|was taut; the model was then let go, and the 


Comet stood on the same course with the bow 
anchor, paying out the cable as she went, until it 
was taut to the anchor, when the latter was let go. 


Comet, which forthwith proceeded to Spithead. | By this means the models were tightly moored. It 
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was nearly half-past nine when these preparations 
were completed, and the Medway was seen coming 
out, being then abreast the Spit Fort, which, as 
many of my readers are doubtless aware, is about a 
mile from the entrance of the harbour. According 
to the arrangement made the previous day, she had 
called at the King’s Stairs, in the dockyard, for 
the captain. Messrs. Hotchkiss and Nordenfelt 
having previously embarked, and arrived, they all 
were ready to begin. The guns, as I have said, 
were mounted each side of the forecastle of the 
Medway. Each had its own crew of three men. 
No.1 to lay the gun ; No. 2 to work the handle ; 
No. 3 to keep the hoppers or slides filled. Having 
steamed up to the models and inspected them, the 
Medway proceeded away to the eastward about 
2000 yards, and tlien turning, steamed at full speed, 
steering so as to pass midway between the two 
targets. When distant about 1500 yards, the order 
to commence firing was given, and the‘ two guns 
opened fire each at its own target. The experiment 
was intended to represent the attack made by a 
torpedo boat, but as the models could not steam 
down towards the ship, the ship had to steam up 
towards them. The latter being allowed to yaw a 
little either side of her course, represented the case 
of the boat not steering steadily down. In this 
instance, after arriving at 100 yards distance from 
the boats, the order to cease fire was given, and 
the models were inspected. The results were as 
follows, the damage recorded being decided by the 
amount of injury to the framework representing 
the machinery : 


Nordenfelt Target. Hotchkiss Target. 
No. of rounds fired ... 349 | No. of rounds fired ... 193 
ay Hits... 47 


Hits > a cs 
Time 7m. 138. | Time 7m. 13s, 
Thirty hits were made, Three starboard pistons 
nearly abeam, the re-| and one port piston scored 
mainder were ‘‘ bows on” and bent. Cylinders of en- 
hits. | gine in pieces, 
One piston rod _ scored 
and bent. Box represent- 


ing the cylinders knocked , 
to pieces. { 

From the result it appears (see Fig. 8) that a tor- 
pedo boat would have little chance against a vessel 
armed with either of these guns, if the attack were 





made in daylight. At night the odds are very much 
in favour of the boat getting alongside almost unhurt, 


think an ordinary torpedo boat attack in daylight 
ought to unnerve the captains of the guns.” 

Now Captain Hunter, as arule, did not admit to 
anybody that he was wrong. He had a knack of 
slipping out of a difficult position and edging off 
to a fresh one in such a manner as to make his 
opponent fancy that he had always held that posi- 
tion. Accordingly he responded at once: ‘‘ Ah, 
that’s just it—daylight—if you have daylight, 
I grant, that it may not make such a difference, but 
the flurry and confusion of a night attack would, 
I maintain, quite turn the tables.’ 

The D. N. O. quite understood how the position 
had been changed and answered : 

‘*T’m afraid we're at cross purposes. I said that 
the damage done was more than I anticipated, 
and you said that in the confusion, &c., consequent 
on a real attack, the guns would not do nearly so 
well. Of course I inferred you meant in a day 
attack, as we have no idea as to what these ma- 
chine guns would do even against models at night. 
I don’t see how a comparison with a real night 
attack can be made.” 

Captain Hunter, however, was not to be done thus. 
‘* Yes, I must say I thought you were a little pre- 
mature in making the comparison, sir,” he said, 
‘* but do you propose carrying out any experiments 
at night ?” he added quickly, thinking it time that 
the conversation was changed. 

‘* Well, I’m thinking about it,” said the D. N. O., 
‘*but I am not certain what good it would do. 
These particular trials, you see, have been insti- 
tuted more as a comparison between the two systems 
of guns, and I don’t see that it would be any good 
trying to carry this comparison into the night. 
However, I'll think about it.” 

And to the best of my knowledge he has been 
thinking of it ever since, for nothing has been 
done. It certainly does seem odd that no experi- 
ments have ever been instituted to discover what 
assistance a ship might expect to get from her ma- 
chine or other guns in resisting an attack by tor- 
pedo boats, if made at night. Captain Hunter was 
of this opinion also, and didn’t fail to say so, but it 
has always been a wonder to me that the matter has 
never been tried by any of the captains of our men- 
of-war. The fact of the matter is, that everybody 
thinks it too much trouble. We all look upon 
night as a time of rest more or less, and it is a 





at all events she might with perfect safety venture 
to within 100 yards or so of the guns, providing 
the night were dark enough to prevent the sights on 
the guns being used. 

As the Medway was steaming up the harbour 
after the experiments were concluded, the follow- 
ing conversation took place between Captain Hunter 
and the Director of Naval Ordnance, who, I should 
have told you, had come down to see the trials. 
The D. N. O had been saying how far the mischief 
done by the guns was in excess of what he had 
imagined would be the case. 

‘* Well, you see, sir,” said Captain Hunter, 
‘‘there’s no doubt that considerable damage was 
done to the models, but we must remember that | 
everything was in favour of the guns. A nice | 
fine day, men who had been thoroughly drilled at | 
the guns, and above all nothing to flurry or 
confuse.” 

‘* Well, that may be true enough,’ saidthe D. N. O., 
‘* but even supposing half that mischief to be done, 
it is ample to dispose of a torpedo boat. Besides, 
the machine gun crews would, of course, always be 
well drilled at their guns, and if the weather were 
bad enough to make the ship in which machine guns 
were mounted move about enough to render the 
firing very difficult, it would be too rough for the 
torpedo boat to attack. As for the flurry and con- | 
fusion, we must hope that the nerves of the crews | 
will not be much affected as you suppose. You see | 
there’s little to distract them in a case of a torpedo | 
boat attack. A boat runs at them, and they have | 
to fire at it. Simple enough. If the boat were | 








another ship firing at them, I dare say it would 
tend to a certain amount of flurry, but I don’t | 


cheerless amusement firing at a target in the dark. 
However, Captain Hunter was a man of great 
energy himself, and when in command of a sea- 
going ship had organised several sham night 
attacks, but I have not heard that even he went so 
far as actually to fire against anything. Perhaps 
there may be reasons against this firing at night, 
but the fact remains that it never (to the best of 
my knowledge) has been done, and as a consequence 
we are quite in the dark as to what we could ex- 
pect from our guns except in broad daylight.* 

By this time the gunboat had arrived once more 
off King’s Stairs, so the D. N. O. and Captain 
Hunter landed, leaving the others to go on to the 
Excellent. 


Some years have elapsed since the foregoing trial, 
and I have now to invite my readers to follow the 
fortunes of my hero, now Captain Sharpe, on board 
H.M.S. Meander, a new steam cruiser of a very 
special kind, as will be seen when we know a little 
more about her. This vessel had a displacement 
of 4000 tons, with an indicated horse-power of about 
9500, and her armament wasas under : 

Seven 10 in. rifle breechloading guns of 26 tons 
weight, firing 460 lb. projectiles and mounted on 
Vavasseur carriages. 

One Hotchkiss 6-pounder rapid-firing gun. 

One Nordenfelt 6-pounder shell gun. 





* Since the above was written some experiments have 
been carried out. On a moderately clear night sixty 
rounds from the 1-in. Nordenfelt and 250 from the Gardner 
were fired at a cask with a flagstaff placed in it as a mark, 
at distances varying from 400 to 250 yards, The cask was 
not struck once, 





One 37 mm. Hotchkiss rapid-firing gun (for tor- 
pedo boats). 

Four Nordenfelt two-barrelled guns of 1} in. 
calibre. 

Ten Nordenfelt four-barrelled anti-torpedo guns 
of 1 in. calibre. 

Three Gardner five-barrelled, rifle calibre ma- 
chine guns. ‘ 

me Whitehead torpedoes 14 in. (latest pat- 
tern). 

I must imagine that the reader knows all about a 
ship’s commissioning, and simply state that three 
weeks after she had hoisted the pennant, H.M.S. 
Meander was out at Spithead taking in her powder, 
preparatory to sailing for Bermuda to join the flag 
of Vice-Admiral Sir John Shaloo, commander-in- 
chief of the North America and West Indian station. 

You may remember that at the time of which I 
speak, there had been great excitement in England 
about thestate of our Navy. A ‘‘ peace at any price” 
Government for six years, had not been fortunate 
in its effect on the country. Trade was bad, we 
were in a state of semi-alienation from all the great 
powers, our Navy had been allowed to fall to a 
dangerously low state, our gunnery was behind 
that of other great nations, and the governing 
House of the country instead of devoting its energies 
to remedy these evils, was employed in violent 
party strife and wranglings. Many able naval men 
and others, had pointed out the weakness of our 
Navy and the necessity of something being done to 
give old England once more her proper place as 
mistress of the seas, if not for the honour of an 
unstained name, at least for the bare existence of 
the country, which depends entirely on its Navy. 
Abundant promises were made by the Government 
that this would be looked into, and though certain 
additions were made to the Navy, these additions 
were utterly inadequate, and when the jogging to 
which the authorities had been subjected, ceased, 
the old policy of penny-wise and pound-foolish was 
immediately resumed. 

Naval officers, as arule, are very anxious for war, 
for it is about the only chance a great many of them 
have of coming to the front at all, for though there 
is an abundance of very good men in our naval 
service, few of them emerge from the ruck in peace 
time. Now in case of war everybody knows that 
they may have a chance of distinguishing themselves 
in action, which means immediate promotion ; 
whereas in times of peace the progress of the most 
able men must necessarily be comparatively slow. 
Soit was with the officers of the Meander, all, from 
the captain to the smallest boy in the ship, were 
anxious to have a bang at somebody, they didn’t 
care much whom ; tradition had handed down 
France as our natural antagonist, and as next to 
ourselves she hasthe most powerful Navy afloat, it 
was quite natural that we should look upon her as 
the proper power with which to engage in war. 
However, though the political horizon looked as 
dark and threatening as it well could, we were not 
at war yet, and peace reigned more or less supreme, 
when the day came on which H.M.S. Meander was 
to sailfor Bermuda. As we shall have a great deal 
to do with this vessel, I will briefly describe her. 

She was built principally of steel, but sheathed 
with wood, which was also used freely in the raft 
ages of her, which will be described later on. 

he was 320 ft. long, with a beam of 41 ft., and a 
tonnage of 4000 tons about. Her three masts were 
also steel and fitted telescopically after the fashion 
advocated by Captain G. H. Noel, R.A., but differ- 
ing somewhat in details. The lower masts were 
much longer than is usual, and the topmasts and 
top-gallant masts were in one, and fitted so as to 
work inside the lower masts. The yards also had 
a greater spread than is usually given, and were 
fitted with a huge arrangement as shown. 

The centre of the yard A, 15 ft. in length, was sup- 
ported by trusses as proposed by Captain Noel, each 
pendant being secured to a bolt on the after side of 
the mast, and thence passing round to the fore side 
(resting on ways to keep it in place) and securing to 
the opposite after-quarter of the yard. A wire 
pendant fastened round the centre of the yard and 
passing through a block secured to the necklace, 
supported the yard. To the ends of this centre piece 
the yard-arms B were hinged, as shown (Fig. 9), iron 
shield plates D being fitted to keep the yard stiff 
when required. The lifts and braces were single 
wire rope, with purchases on deck. The tops C 
were of the usual shape, but had a steel bulwark 
round, 2% ft. high, for defensive purposes in 
action, which bulwark, being hinged, could be 
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lowered flat in the top when not in use. 
masts and top-gallant mast were in one, 


=. 


The top- | Now comes the funnel, and just abreast it, on either 
and could | side, are two other Nordenfelt anti-torpedo guns 


be lowered down out of sight inside the lower masts. | mounted in towers like those under the top-gallant 


The funnel was so fitted that it could be lowered | forecastle. 


Now we come to the boats hoisted in 


in any direction, the idea being that it should | amidships between the mainmast and the fore 
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Fig. 9. 


always be lowered in the direction away from the 
wind, thus reducing the resistance and increasing 
the draught. The jib-boom telescoped inside the 
bowsprit, and both could be rigged inside the ship 
to clear the bow for ramming. 

The 10 in. breechloading guns were of wire con- 
struction, and were placed two on sponsons either 
side of the forecastle, abaft the foremast ; four 
on the quarter-deck, two each side ; one under 
the poop working on a turntable (see Fig. 10), 
all mounted on Vavasseur carriages. The Nor- 
denfelts were divided round the ship seven 
each side, as will be hereafter detailed. The 
Gardner guns were intended to be fought from the 
tops, and when not in use, were kept on the upper 
deck. They could also be mounted in the bows of 
the two cutters when required. The 6-pounders 
were intended for use in the launch and pinnace, 
and were mounted on the top-gallant forecastle and 
poop. The37 mm. Hotchkiss gun was for use in the 
second-class torpedo boat. 

We will now go over the ship and look more 
closely into the various details, and we will begin 
right forward on the top-gallant forecastle. On this 
raised deck is the Nordenfelt 6-pounder (mounted 
in the manner shown later), and placed right for- 
ward, and on either side of the top-gallant forecastle 
a little further aft than the gun just mentioned, are 
two four-barrelled 1 in. Nordenfelt anti-torpedo 
guns, a description of which, with the mounting, 
has been already given. These guns are mounted 
in small barbettes about 3 ft. high, and have shields 
attached to them somewhat similar to that shown 
for the 10 in. gun mounted in the sponson. The 
deck underneath the top-gallant forecastle, and 
which, as every one knows, is the continuation of 
the upper deck, is occupied mainly by the steam 
capstan and cables, but on either side, well for- 
ward, are two two-barrelled 1} in. Nordenfelt 
— mounted in towers projecting from the ship’s 
side, 

Walking aft on the upper deck, after passing the 
foremast we come to the two sponsons in which the 
10 in. guns are mounted, and just above them, and 
a little abaft, are two more anti-torpedo guns, 
mounted like those on the top-gallant forecastle. 
The guns in the sponsons, I should have told you, 
have arange of bearing of from 8deg. across the 
bow to 55deg. abaft the beam. 

The fore bridge crosses the deck just abaft these 
guns, with its conning tower in the centre, pro- 
tected by 2 in. of steel. The top of this conning 
tower comes about 2ft. above the level of the 
bridge, and on top of it is built the chart house. 





bridge, the second-class torpedo boat, the starboard 
side, and the pulling launch with the steam pinnace 
inside her the port side. 

Now we come to the mainmast, and once past it 
enter on the quarter-deck, sacred to officers and 
men on duty. On this quarter-deck are four 
10in. breechloading guns, mounted as shown in 
Fig. 10, and two more anti-torpedo guns in 
towers on either side abaft them. Amidships 
we have ladders leading down below and sky- 
lights for ventilating purposes. Thick sennit 
matting is supplied to hang round the sides of the 
upper and main decks in action, its function being 
to intercept splinters and shell from rapid-firing 
and machine guns. 

Ascending a ladder on the starboard side, we find 
ourselves on the poop, and see here a 6-pounder 
firing over the stern, and four anti-torpedo guns in 
semi-barbettes, as on the top-gallant forecastle, two 
on either side. Underneath the poop are the 
cabins belonging to the captain and first and navi- 
gating lieutenants, the 10 in. gun previously men- 
tioned working on a turntable in the captain’s 
after cabin, and the two remaining two-barrelled 
Nordenfelts being mounted in towers projecting 
from either quarter. 

Now we descend to the main deck, and right aft 
we will find the ward-room. All the officers mess 
here, there being a general mess, but the midshipmen 
have a berth or room a little further forward, where 
they have school, and where they work, fight, &c., 
as the case may be. Most of the officers’ cabins 
are on either side of the ward-room, but there are 
a few outside, together with storerooms, &. Now 
go forward a little, and after passing over the 
engine-room you will come to the mess deck, where 
the men live, each mess consisting of a table with 
stools on either side, about thirty in all, besides 
those for the petty officers. Right forward are the 


warrant officers’ cabins. 


Below this deck we have the engine-room, stoke- 
hold, coals, stores, provisions, magazines, &c. On 
either side here, forward on the’main deck, you 
see two big tubes overhead. These are for firing 
Whitehead torpedoes. There are two more 
abaft and another in the ward-room, which fire 
right aft. 

(Zo be continued.) 








Tur Mexican Coast.—A French company has con- 
tracted to build a breakwater in the harbour of Vera Cruz 
at a cost of 3,000,000/., and the Mexican Government is in 
treaty for the construction of several lighthouses on the 
Mexican coast, 
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Curve Tracing in Cartesian Co-ordinates. By WILLIAM 
Woo sry Jounson. New York: John Wiley and Sons. 
Tuis is a small volume of 86 pages, written by Mr. 
William W. Johnson, Professor of Mathematics in 
the United States Naval Academy at Annapolis. 
The subject treated of is one which is not unim- 
portant, especially in the early stages of the stu- 
dent’s course of higher mathematics. At that 
period he should carefully trace many of the best 
known and most important curves. Such work 
will be found to develop a taste for the subject, 
besides giving precise notions of the nature of the 
curves and their respective properties. One some- 
times meets with youths whose minds are stocked 
with formulz of all kinds, and who are ready to 
write down currente calamo (say) the equations to 
any member of the family of the cycloids, the witch 
of Agnesi, the cissoid of Diocles, or the conchoid of 
Nicomedes, and yet who may never have taken the 
trouble to trace out the forms of these curves with 
any degree of accuracy, and who would fail to 
recognise the curves if placed before them. 

When once a facility for this graphic construction 
is acquired, the student will find it very helpful in 
the solution of many questions, such as those rela- 
ting to lengths of arcs, areas of loops, &c. 

Curve-tracing is much simplified by means of the 
differential calculus. It needs but an elementary 
knowledge of the subject to be able to find the 
successive differential coeflicients, and thus deduce 
the tangents, asymptotes, points of inflexion, &c. 
On the other hand, to trace a curve by solving its 
equation is, in very many cases, a tedious and in- 
volved process, and one which requires an aptitude 
for manipulating heavy algebraic expressions which 
can be acquired only by long practice. We appre- 
hend that the time spent in becoming expert in 
such matters, would be better employed in extending 
one’s mathematical reading. Still we cannot but 
say that Professor Johnson has done an eminently 
good work in showing to what a large extent alge- 
braical methods may be used in determining the 
forms of curves from their equations expressed in 
the usual system of co-ordinates. His treatment of 
curve-tracing is indeed that of a master of the sub- 
ject. We think, however,-that he entertains too 
flattering an opinion of the abilities of his readers. 
His work would be more serviceable to the many 
who will take it up for private study, if numerous 
examples were marked out, showing not only the 
general character of the curves, but every step in 
their construction. Such details and repetitions 
are not superfluous; they are as suggestive as they 
are welcome to the earnest student, who has now-a- 
days to. get through so many subjects within the 
very limited period of his academic career. 

The letter-press and numerous figures are excel- 
lent. 





Practical Treatise on the Differential and Integral Calculus. 
By A. G. GREENHILL, M.A. Macmillan and Co. 
Owing to the great progress made in all branches 
of physical science, both in theory and practice, 
many engineering students at the present day who 
have not had a special mathematical training, are 
compelled to confine their attention to the practical 
side of their profession, and being unable to see 
the reason of many of the processes which they 
employ, they work to a great extent by mere rule 
of thumb, and affect to regard the highest and most 
interesting part of their work as a mere mental 
gymnasium. One of the objects of Mr. Greenhill’s 
book is to enable engineers and electricians to under- 
stand the principles and working of the differential 
and integral calculus, without puzzling them with 
those portions which belong to the more abstruse 
parts of mathematics. These two subjects are 
carried on together, and the theory is illustrated by 
the aid of geometry. In theearly part of the book, 
although it seems a little out of piace in a treatise 
of this kind, we notice a very neat demonstration 
of the expression of the T.R.s of the sum and 
difference of two angles in terms of the T.R.s of 
the simple angles. We think this article would 
have been still further improved by using two figures 
instead of one, and expressing the compound angles 
in the form A+B. The theory of maximum 
and minimum is rightly treated independently of 
Taylor’s theorem; in fact, there is no reason why 
the majority of cases which occur should not be 
demonstrated entirely without the aid of the 
differential calculus. We do not advocate a return 
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to the tedious demonstrations of Cresswell (1817), | 


with whose methods most of our writers on geometry 
seem quite satisfied; but we should like to see 
brought out more fully the principle mentioned in 
Art. 103, that when a continuously varying quan- 
tity is in a singular position, its rate of change is 
zero, and consequently two successive values are 
equal ; e.g., by this method we can at once deter- 
mine the maximum rectangle which can be inscribed 
in any triangle, of which a rather clumsy demon- 
stration is given on page 178 for the particular case 
in which the triangle is isosceles. In the last 
chapter, by means of inversion, is given an elemen- 
tury proof of the methods by which Hart and 
Peaucellier convert circular into rectilinear motion. 
We are glad to notice a list of authors consulted 
and a fairly complete index. 


Aftera careful perusal of Mr. Greenhill’s work 

















we can heartily recommend it to our readers, and 
we feel sure that it will go far towards enabling 
practical men to overcome the aversion which they 
| have to mathematical formule merely because they 
involve the sign of integration, and will lead them 
to take an intelligent interest in the theories upon 
which the principles of our science are based. 














MOORE’S HYDRAULIC PUMP. 

Moorr’s hydraulic pumps are designed for the pur- 
pose of dispensing with “‘ pump rods” in mines alto- 
gether. When they are used the engine may be placed 
at any convenient distance from the mouth of the shaft, 
so as not to interfere with the other arrangements, and 
the pump at any convenient place at the bottom of the 
shaft ; or the power may be conveyed into the interior 
of the workings. This result is attained by using, 





in place of the usual rods, reciprocating columns of 








water, conveyed in two pipes from the engine on the 
surface to the pump, and by means of these two ‘‘ water 
rods” the pump is driven backwards and forwards. 

The pressure of water in the reciprocating columns 
is teiesd to 10001b. per square inch ; so that the pipes 
and power rams which drive the pump are small and 
compact, 

The engravings above show two sets of these pumps. 
Figs. 1 and 2 represent a plant erected in one of the 
shale mines of the Broxburn Oil Company, and Figs. 3 
and 4 a plant at the Pirnie Colliery of the Fife Coal 
Company. The engine (Fig. 1) drives a double-acting 

ump by an extension of the piston rod through the 

ck cover of the cylinder. This pump (Fig. 3) has a ram 
moving in two pump cylinders, with stuffing-boxes at 
each end, in the manner which often obtains in high- 
pressure pumps. Each pump barrel is in communica- 
tion with a separate main, in which the water flows 
backwards and forwards, alternately filling the pumps 
and being expelled from it, Any deficiency of water 
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SWITCHBOARD FITTINGS. 


CONSTRUCTED BY MESSRS. WOODHOUSE AND RAWSON, 








in the power pipes, from leakage, &c., is made up on 
the return stroke of the engine from a tank communi- 
cating with each ta plunger through a check valve. 
The pump in the workings, which is shown in the 
lower part of each engraving, consists of a main cen- 
tral ram, working between two barrels and a pair 
of terminal rams attached to the main ram. These 
latter work in independent barrels in communication 
with the mains from the surface pump, and at each 
reciprocation of the latter the power is applied to the 
two terminal rams alternately, forcing them outwards, 
and im arting motion and power to the central pump, 
which lifts the water out of the mine. In ordinary 
cases the pump may work regularly, but arrange- 
ments have to be made for irregularity of the stroke, 
If the ram passes the ordinary stroke, it comes in con- 
tact with a tappet which opens a valve and allows the 
water to pass from the one driving column to the 
other, and so takes the working pressure off the pump. 
In this way the stroke is equalised. This has hitherto 
been the difficulty in pumps of this description, but 
by this device the inventor has completely overcome 
the difficulty. 
There are two 
at the Broxburn di 
where the engine 
the foot of a di 


jumps on this principle in operation 
il Company’s mines, near Edinburgh, 
is on the surface, and the pump at 
working 600 yards long, dipping at 


an inclination of 1 in 1} 
There is one at Pirnie Colliery, Fife, where the 
engine is on the surface, and the pump inside the 
400 yards from the engine. 

250 yards of a dip mine, 


workings 


Th i 
forced up e water is 








| conditions at will. 


| 


vertical shaft 60 fathoms deep, the total vertical lift 


being 510 ft. 
The pump underground is 11} in. in diameter, the 
power rams 53 in. in diameter by 44 ft. stroke. The 
ower pipes are 24 in. in diameter and } in. thick. 
he surface power-pumps are 6} in. in diameter by 4 ft. 
stroke, and are driven by a 23 in. engine geared 4 to 1. 
The system is very well adapted for sinking pits, in 
which case the pump and pipes are hung from a hy- 
draulic ram on the surface, which raises the pump out 
of the bottom when necessary—as when firing shots— 
and lowers it as the sinking proceeds. The Eureka 
Mine, Nevada, was sunk 100 fathoms with a pump of 
this principle, pumping a feeder of 600 gallons a 
minute. 








SWITCHBOARD FITTINGS. 


No branch of electrical work shows more plainly the 
changed conditions of the last few years than that 
which is concerned in the measurement and manipula- 
tion of currents. Formerly all apparatus employed 
for the purpose was constructed on the same lines as 
optical and philosophic instruments, and could only be 
entrusted in careful hands trained to their use. But 
now the man who drives the engine of an electric light 
installation must usually measure the current, and be 
able to direct it into the required circuits and vary the 
Hence all the appliances have 
been altered to suit his rougher character, and while 
retaining their original accuracy of construction, and 


and then up a displaying tenfold their former ingenuity, they have a 
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| strength and simplicity never sought for before. Part 
| of the change is also due to the poe increased 

currents now employed, which would rapidly destroy 
the small surfaces and imperfect contacts which suffice 
for telegraphic purposes. Two very fine examples of 
modern switches are illustrated above. The smaller, 
which is intended for general purposes, and will carry 
60, 100, 200, or 500 ampéres, according to its size, has 
three terminals. The current entering at that to the 
right of the figure can be directed to either of the 
circuits connected to the left-hand terminals, or to 
both at once, if the handle be placed in the mid posi- 
tion. The bridge which forms the connection between 
the two sets of terminals is mounted upon a central 
stud, about which it can be rotated by the handle. It 
is formed of a large number of strips of brass laid side 
by side, and bent to the form shown. Each strip, by 
virtue of its elasticity, takes a good bearing upon the 
contact plates, and thus an abundant surface is pro- 
vided for the passage of the current so long as the 
bridge remains in its working position. By rotating 
it about 70 deg. it can be transferred to the vulcanite 
strips which complete the circle between the contact 
plates ; under these circumstances the circuit is broken. 

The larger switch is designed for regulating the 
number of accumulators in a circuit, and consists of a 
series of terminals with contact plates, arranged in a 
circle, a piece of vulcanite being interposed between 
each pair of metal plates. There are two bridges, 
similar to that already described, arranged side by 
side, and of such a width that neither ever touches two 
adjoining contact plates at the same time. These two 
bridges are insulated from each other, with the excep- 
tion that there is a connection made through a resist- 
ance coil. The object of the arrangement is to pre- 
vent the cell between any two adjacent terminals from 
being short-circuited every time the arm passes from 
one to the other. As the switch is moved the main 
circuit is never broken, while at the same time the 
very injurious effect of allowing the cells to give off 
their charge at an abnormal rate is completely avoided. 
Both switches are well-made, handsome instruments, 
and are manufactured by the makers, Messrs. Wood- 
house and Rawson, of 11, Queen Victoria-street, E.C., 
in many modified forms. 

The Cunynghame ammeter is another switchboard 
fitting made by the same firm. It is shown in vertical 
and horizontal section in the annexed engravings, from 
which it will be seen that it is exceedingly simple in 
construction. A bent bar of soft iron carries on each 
limb a coil of wire which is traversed by the current to 
be measured. The ends of the bar have spherical- 
headed adjustable pole- pieces, and between these 
there is situated an armature carried by a vertical 
spindle. When a current is passing, the armature 
tends to set itself in a straight line joining the two 
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oles, and the strength in this tendency is measured 
& tightening up a helical spring wound around the 
spindle. The upper part of the spindle carries a 
milled head, and an index moving over a dial divided 
into a scale of ampéres. There is also an index on the 
armature ; it is bent upwards, and brought through a 
slot in the scale plate. The milled head is turned 
until this latter index stands at the zero point, and 
then the number of ampéres is read of by the first 
index. The ammeter contains no permanent magnet, 
and consequently is not subject to constant change, 
needing the use of a different coefficient every few days. 
Consequently the readings are direct, and can be under- 
stood by a workman. Already large numbers of these 
instruments have been made and have done good ser- 
vice in many of the chief installations in this country. 








SPIEL’S PETROLEUM ENGINE. 

A very neat and successful form of petroleum 
engine, invented by Mr. Johannes Spiel, of Berlin, has 
lately been introduced to this country. In its general 
appearance the engine, which we illustrate this week 
on page 134, very much resembles the well-known 
Otto motor, the points of difference relating mainly to 
the devices by which the motive fluid is measured and 
delivered to the cylinder, in admixture with the proper 
proportion of air. The cycle of operations is that with 
which the reports of the gas engine law cases have 
familiarised all the world; the piston on its outstroke 
drawsin a charge of air and petroleum ; it then returns 
compressing this mixture, which is exploded as the 
crank passes the back centre. The next stroke sees 
the combustion and expansion of the charge, while the 
fourth and last stroke of the cycle drives out the pro- 
ducts of combustion, There is thus one acting stroke 
in every four, the motion being continued through the 
other three by the energy stored in the flywheel. 

The source of power is petroleum spirit, otherwise 
known as benzoline, and also as naphtha. This has a 
specific gravity of .7 or .71, and a very low flashing 
point, so that it will not pass the Abel test; conse- 
quently it cannot be stored and used without special 
precautions. If the proper conditions are observed the 
use of this spirit does not involve any extraordinary 
risk, for it is employed in large quantities in the dry 
cleaning process, and also in the manufacture of india- 
rubber. When used with this engine it is stored 
in a closed receptacle connected > a pipe and 
hand pump to the reservoir O, Fig. 2, page 134. 
From this reservoir there runs a pipe to the pump 
k (Figs. 2, 3, and 6), by which measured quantities 
are injected to the cylinder. Atthe bottom of the pump 
there is, in place of a foot valve, a plug a (Figs. 6, 7, 
and 8) worked by a link from a tappet, as will be pre- 
sently explained. During the induction stroke of the 
piston, the cock is turned into a position which permits 
the liquid in the ,pump to gain access through the 
passage z to the space above the inlet valve N, whilst at 
the same time the admission of liquid through the pipe 
n from the reservoir O, is cut off. During the remaining 
strokes of the cycle the cock occupies such a position as 
to cut off the communication with the valve V, whilst 
the pump is again placed in communication with the 
reservoirO. The petroleum does not pass through the 
plug, but along a channel cut round it. The passage 
of the oil or spirit from the pump é to the cylinder is 
past the valve V, and through the pipe E. The air 
enters by the branch R, and in passing the valve V 
it drives forward the spirit, breaking it into fine 
globules, and carrying it into the cylinder in admixture 
with itself. The curved gutter ¢ (Fig. 6) formed round 
the mouth of the pipe E, serves to arrest any liquid 
that may be imperfectly mixed, and as the explosive 
mixture flows over it, and beneath the valve, the 
— tends to direct the current upwards so as to 

reak up and still furthermix the air with the liquid. The 
valve, the pump, and plug a, are operated by a cam onthe 
shaft w, which is driven by bevel gear, and revolves 
at half the speed of the crankshaft. A crosshead A and 
h' is connected to a rocking beam, which at its other 
extremity carries a rod ending in a roller, which runs 
in contact with the cam, and is raised at the appropriate 
times. A spring draws down the roller when the pro- 
jection on the cam has passed. Another portion of the 
cam opens the exhaust valve (Fig. 5). The firing 
valve (Fig. 9) consists of a plate M operated by a 
lappet on the end of a shaft w. The valve spindle is 
prolonged and provided with a spring by which the 
valve is shot back when the tappet ceases to act on the 
friction bowl. The force of the recoil is moderated by 
the spring stops ) which run between the rollers g g, 
and must be compressed as the valve nears the end of 
its stroke. 

The firing light is the flame of a lamp which 
is kept constantly burning. At a suitable moment 
it ignites the burner in the valve, and by the 
quick return movement a flash is transported to the 
firing apparatus in the cylinder. The combustible 
mixture finds its way into the burner during the 
compression stroke. In front, and surrounding 


the burner, is a chamber e (Figs. 10 to 12), which 


charge in the cylinder. The chamber e forms an 
annular space round the burner, and the passage q 
opens into this space, and maintains a communication 
for the supply of the combustible gas or vapour 
during the times when the main passage w is closed. 
The gas passing through q flows round the burner, and 
thus becomes heated and ignites more readily. When 
the chamber is filled with gas the valve / is moved by 
the ram d, until the burner } is opposite the port z in 
the cover p. 
flame, and continues to burn during the return stroke 
of the firing valve until the chamber e comes opposite 
the passage w, when the charge in the combustion 
chamber of the cylinder is ignited. The maintenance 
of the firing flame is effected by the flow of gas through 
the passage q. 

The engine at present in this country will work up 
to34 brake horse-power, witha consumption of about one 
quart of benzoline per horse-power per hour ; the same 
rate of consumption is also obtained if the power be 
reduced to 2 horse-power. At the rate of 8d. per 
gallon, this represents an expenditure of 2d. per 
brake horse-power per hour. The motor works very 
satisfactorily, does not clog in the valves or cylinders, 
and bids fair to find a good field where gas is unattain- 
able and the local rules concerning the storage and 
transport for petroleum spirit are not too stringent. 

The engine is being introduced in this country by 
Messrs. Crozier and Co., of 1, Leadenhall-street, E.C. 





SCREW-CUTTING AND SELF-ACTING 
SLIDING GAP LATHE. 

WE give this week a page illustration of a screw- 
cutting and self-acting sliding gap lathe, constructed 
by Messrs. John Lang and Sons, Johnstone. The 
fast headstock is 6 ft. long and is in one castin 
to the ground line, where it is securely bolte 
to the gap frame. The head is 6ft. 6in. wide 
at the base and is carefully designed to resist the 
various strains to which it is subject. The spindle 
is of steel and has a front journal 10 in. in dia- 
meter by 15 in. long. The cones on the spindle 
and counter gear are turned inside, as well as outside, 
so as to be properly balanced. The largest step of the 
cone is 3 ft, 6 in. in diameter, and the smallest step is 
22 in. in diameter. The faceplate is 9 ft. in diameter, 
with an internal wheel cast on the back. The gap 
frame is of massive proportions, and is arranged to 
swing 15 ft. in diameter and 4 ft. clear of the faceplate 
in front. The bed is 20 ft. long, 4 ft. broad, and 20 in. 
deep, and is arranged to slide from 12 in. to 6} ft. 
from faceplate. The leading screw is of steel, and is 
44 in. in diameter ; it is accurately cut to Whitworth 
standard thread. The motion for driving the leading 
screw for general work up to 10 ft. diameter, is com- 
municated through the shaft crossing the gap frame, 
but when the work is over 10 ft. diameter, the motion 
is carried around the end of the gap frame by shafts 
with bevel gearing, the shaft crossing the gap being 
then withdrawn. 

The shifting headstock is fixed in alignment with 
the running head by sliding in T slots planed out of 
the bed, and having Y lips in which the headstock is 
fitted. Four bolts from these T slots secure the head- 
stock in position when turning. 

All the gearing of the lathe is carefully designed and 
of ample strength for heavy duty ; the arms wheels are 
all of the box pattern, and all teeth of the wheels, in- 
cluding the change gears, are machine cut-from solid 
lanks, so as to give smoothness and steadiness of cut, 
with little or no backlash, and the nearest possible 
— to noiselessness of action. ‘ 
he internal wheel on the back of the faceplate, 
and the bevel feed motion, are cast from machine- 
cut patterns, having a correct form of tooth. The 
gearing is proportioned so as to give an equal per- 
centage of variation at each change of speed. A 
strong stool is supplied to cross the gap frame and 
carry the slide rest for use when turning large dia- 
meters. 
This lathe, which weighs complete 45 tons, was 
constructed for the Glenfield Company, Kilmarnock. 








NOTES FROM THE SOUTH-WEST. 

The “‘ Curlew.” —The Curlew, 4, gun and torpedo vessel, 
was taken outside Plymouth Breakwater on Thursday for 
a preliminary trial of her engines. The ship was in 
charge of Commander Prickett, of the Steam Reserve, 
and the navigation was conducted by Staff-Commander 
Thomas, of the Indus. The result of the trial was as 
follows: Draught of water forward, 9 ft. 10 in., and aft, 
10 ft. 10 in., weights having been put on board to bring 
her down in the water to seatrim with crew, stores, guns, 
and ammunition on board, The pressure of steam in the 
boilers was 106.5 lb., revolutions of engines, 175, vacuum 
in condensers, 26 in., indicated horse-power, 906, speed 
14 knots. The boilers peoteeed a good supply of steam 
without priming, and the engines worked very smoothl 

and without hot bearings. The vessel steered easily wit 

the homeo ey sd gear, and when out at sea, with the 
engines going full speed, she made a complete circle in 
little more than her own length. Before entering into 





serves to convey a flame from the outer jet i to the 





harbour the time taken in stopping the engines was re- 


The gas is then ignited by the outer y 


corded. They were stopped from going full speed ahead 
in three seconds ; to full-speed astern in four seconds ; and 
from full speed astern ahead in two seconds. In afew 
days the Curlew will be again taken into the Channel for 
full-speed trials with and without the forced draught. 


Trade of Swansea.—Last year’s exports and imports of 
coal and patent fuel from Swansea amounted to 1,545,519 
tons, as compared with 969,000 tons in 1875. Iron, steel, 
iron ore, and tin plates were expo: and imported last 
ear to the extent of 415,873 tons ; in 1875 the correspond- 
ing exports and imports were 167,700 tons. 


Neath Harbour Bill.—In the House of Commons on 
Tuesday this Bill came before Mr. Campion, one of the 
examiners of Standing Orders proofs, and at this stage 
there was no opposition. e uired proofs were 
handed in by the agent for the Bill (Mr. W. Bell), and 
the Standing Orders were declared to have been duly 
complied with. The Bill, therefore, passed its pre- 
liminary stage, and is now awaiting introduction and first 
reading. The object of it is to alter the constitution of 
the Neath Harbour Commissioners, to revise and extend 
the time for constructing and completing works authorised 
by the Act of 1874, until the expiration of four years from 
July 16, 1885, and to raise further money, not exceeding 
185,000/. by first mortgage, at a rate of interest not ex- 
ceeding 6 per cent. per annum, 


Cardiff.—A contract for coal required by the Admiralty 
at Gibraltar has been given to the Dowlais Coal and Iron 
= gg A The steam coal trade has continued generally 

uiet. The shipments of patent fuel have been heavier 
than of late, and the works have been well employed. 
Last week’s clearances comprised 125,735 tons of coal, 
6023 tons of patent fuel, 800 tons of coke, and 600 tons of 
iron. From Bilbao there arrived 15,154 tons of iron ore 
and 2242 tons came to hand from other sources. 


The Electric Light at Taunton.—A company is proposed 
to be formed at Taunton for the purpose of introducing the 
Thomson- Houston system of electric lighting at that town. 
The provisional directors will canvass the town for cus- 
tomers, and if a sufficient number can be obtained the 
works will be at once proceeded with, 


The Curlew” and the “‘Landrail.”—A contract for fitting 
engines to the Curlew and the Landrail in connection 
with lighting those vessels by the electric light, has been 
given to Messrs. Brotherhood and Co., of London. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The annual meeting of the shareholders of 
the Bristol and South Wales Railway Wagon Company 
(Limited), is to be held at Bristol to-day (Friday), The 
statement of account shows a disposable balance of 
67771. 6s. 6d., out of which the directors recommend a 
dividend of 3s. 6d. per share be paid, 750/. being carried 
to the contingent fund, and 252/. 6s. 6d. to the current 
half-year. The rolling stock of the company now consists 
of 9748/., wagons and carriages, and eleven locomotives, 


The Barry Dock.-—Mr. 8. Allen, of the Parade, Tred- 
garville, Cardiff, has been appointed local consultin 
engineer for this dock. Mr. Allen for many years ha 
the control of the fitting department in connection with 
the Bute Docks, and some little time since he commenced 
business on his own account as consulting engineer. 


Sydney and Wigpool Iron Ore Company (Limited).—In 
the High Court of Justice, Chancery Division, on Satur- 
day Vice-Chancellor Bacon made an order for the wind- 
ing up of the Sydney and Wigpool Iron Ore Company 
(Limited), on the petition of Mr. S. Fox. 


Newport.—The steam coal trade has not improved, and 
few collieries are working regularly. The Alexandra 
Dock has been pretty well employed, but other wharves 
have not been so well aaieaiall The manufactured iron 
trade still continues dull. The tin-plate trade has also 
been inactive. Last week’s coal clearances amounted 
to 46,210 tons. From Bilbao there arrived 9310 tons 
of iron ore and 1200 tons came to hand from other 
sources, 


Working Stock on the Taff Vale Railway.—In the course 
of the half-yeat ending December 31, 1885, the Taff Vale 
Railway Company expended 44867. upon additional roll- 
ing stock. At theclose of last year there were 161 loco- 
motives and 128 tenders upon the system. In the course 
of the current half-year, it is proposed to expend 8000/. 
for additional coaching and wagon stock, and 5000/. for 
additional locomotives. 


Welsh Railway Dividends.—The directors of the Taff 
Vale Railway Company recommend a dividend for the 
past half-year at the rate of 10 per cent. per annum, with 
a bonus at the rate of 2 per cent. per annum on the ordi- 
nary stock and ordinary shares. The directors of the 
Rhymney Railway Company recommend a dividend at 
the rate of 10 per cent. per annum upon the ordinary stock, 
carrying a st obey of 57211. to the credit of the current 
six months. The Taff Vale dividend is scarcely so good 
as it was twelve months since. There is once more some 
talk as to the desirability of amalgamating the two un- 
dertakings. 





& 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Staveley Coal and Iron Company, Limited. —The directors 
have declared an interim dividend of 1/. per share on the 
A and C shares, and 3s. 4d. per share on the B and D 
shares, this being at the same rate as at the corresponding 
period of last year. 

Lincoln Tramways Company.—The directors of this 
company propose the declaration of a dividend at the 
rate of 4 per cent. per annum. 

Limited.—The 





Yorkshire Railway Wagon Company, 
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directors in submitting their forty-fifth half-yearly report 
and accounts for the half-year ending 3lst December last, 
state: The company now owns 8592 wagons and seven 
locomotives. The balance of profit and loss amounts to 
24141. 9s., and out of that sum the directors recommend 
that a dividend of 5s. per share on the A shares, 2s. 6d. 
per share on the B shares, and 6d. per share on the C 
shares (being at the rate of 5/. per cent. per annum, free 
of income tax, on the paid-up capital) be paid on the 11th 
of February next, which will absorb 2361/, 7s., and leave 
a balance of 53/. 2s. to be carried to next account. 


North Eastern Railway ee report of the di- 
rectors of the North-Eastern Railway Company, to be sub- 
mitted to the proprietors at the half-yearly general meeting 
at York, states that the share capital has, during the half 
year, been increased by 268,958/. 10s., and the 4 per cent. 
debenture stock by 50,000/. In the course of the same 
period debentures to the amount of 10,900/. have been 
paid off. The receipts for the half year have been: Pas- 
senger traffic, 851,541/.; parcels, mails, &c., 158,649/.; 
goods traffic, 936,662/.; cattle traffic, 45,796/.; mineral 
traffic, 1,100,5517.; miscellaneous receipts, 83,847/.; total, 
3,177,0461.; against 3,299,255/. in the corresponding half 
year of 1884, The expenditure during the half year has 
been 1,722,3667., leaving 1,454,680/. net receipts. After 
providing for interest, rents, and other preferential 
charges, there remains a balance of 745,813/. 1s, 6d. avail- 
able for dividend on North-Eastern Consols, including 
new stock; and the directors recommend that a dividend 
at the rate of 64 per cent. per annum be declared thereon, 
which will absorb the sum of 721,156/. 5s, 6d., and leave a 
balance of 24,6567. 16s. to be carried to the next half year’s 
account. 


North Central Wagon Company.—The half-yearly report 
and statement of accounts of the directors of the North 
Central Wagon Company, Rotherham, has just been 
issued. The directors state: ‘‘ Trade generally continues 
unremunerative, owing to ry al Sagat me the abundance 
of money, the difficulties of finding suitable investments, 
and the consequent keenness of competition. The action 
of the Midland Railway Company in providing wagons 
for their customers continues, to some extent, to affect all 
financial wagon companies, The balance of the profit and 
loss account shows the sum of 3843/. 12s. 3d. available for 
dividend, and although the expenses for the half-year 
have been unusually heavy, your directors feel justified 
in recommending a dividend at the rate of 6 per cent. per 
annum, free of income tax, on the paid up-capital, leaving 
130/. 2s. to be carried forward to the next account. The 
subscribed capital of the company is 197,040/.—paid-up 
126,3241. 

Derby Tramways Company, Limited.—The gross receipts 
of this company for the half-year ending December 31st 
last, were 4149/7. 3s. 3d.; the expenses, 3469/. 1s. 11d. ; 
profits, 6807. 1s. 4d.; balance from last account, 195, 6s. 11d.; 
total 875/. 8s. 3d. The directors recommend the declara- 
tion of a dividend at the rate of 2s, 6d. per share, free of 
income tax, which wil! absorb 6837. 13s. 7d., and leave a 
balance of 1917. 14s. 8d. to be carried forward to the next 
account. 


Trade.— Throughout the whole of the district the 
greatest depression prevails in almost every industry. 
Numbers of engineers have recently submitted to reduc- 
tions of wages, and many are out of employment. Not- 
withstanding the inclement weather, the coal trade does 
not revive. In all the lighter industries there is a dearth 
of orders, and those which are coming up are for cheap 
goods at exceptionally low prices. 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
firmer last Thursday, and prices recovered 1d. of the pre- 
vious day’s decline. On forenoon ’Change there were 
transactions at 39s. 9d. to 39s. 104d. cash, also at 
39s. 114d. to 40s. Od. one month, with buyers at the 
close at the top quotations and sellers at 4d. per ton 
higher. Business was done in the afternoon at 39s, 11d. 
to 39s. 10d. cash, and at 40s. O4d. one month, the close 
being sellers at 39s. 104d. cash and 40s. 4d. one month, 
with buyers offering 4d. less per ton. Friday’s warrant 
market showed some further depression, the lowering 
effect being chiefly attributable to the reported heavy in- 
Crease made to stocks. Prices declined 3d. per ton—to 
393. 74d. per ton—being the lowest quotation of the pre- 
ceding week, and for the long period of upwards of thirty 
years. During the forenoon transactions took place at 
39s, 10d. to 39s. 9d. cash, and at 40s, to 39s.11d. one month, 
and the close was sellers at 39s. 11d. and buyers at 
39s. 10} one month, with the cash price nominally at 
39s. 9d. The afternoon transactions were done at 39s. 9d. 
to 39s. 74d. cash, and at 39s. 11d. to 39s. 94d. one month, 
with buyers at the close at 39s. 74d. cash and 39s. 9d. one 
month, and sellers at 4d. per ton more. The market 
opened dull on Monday, and at 14d. per ton under the 
lowest price yet touched since the year 1852, but there 
was a ual recovery, and the close was 4d. per ton 
over Friday’s final quotations, Transactions took place 
in the forenoon at 39s. 6d. to 39s. 7d. cash, also at 
39s, 8d_ to 39, 9d. one month, and the close was sellers at 
the higher quotations and buyers at 4d. per ton less. In 
the afternoon business was reported at 39s. 7d. to 39s. 8d. 
cash, also at 39s. 9d. to 39s. 10d. one month, the close 
being buyers at 393. 8d. and sellers at 39s. $}d. cash, and 
the month’s price nominally at 39s. 10d. A backward 
turn again showed itself in 
and prices fell 2d. per ton from the previous day’s close. 
here were transactions during the forenoon at 39s, 8d. to 
39s, 94d. cash, also at 39s, 10d. to 39s. 11d. one month, 
and the close was sellers at 39s. 84d. cash and 39s. 104d. 
one month, with buyers at 4d. less per ton. The quota- 
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tions in the afternoon ranged from 39s. 8d. to 393s. 63d. 
cash, also from 39s. 10d. to 39s. 8d. one month, with 
buyers at the close at 39s. 6d. cash and 39s. 8d. one month, 
and sellers wentlaaae more per ton. A still lower range 
of prices was reached to-day, down to 39s. 6d. cash and 
39s. 8d. one month being accepted in the forenoon, and 
39s. 5d. cash and 39s. 7d. one month in the afternoon, 
sellers’ quotations at the close being 39s. 54d. cash and 
39s. 7d. one month, with buyers at 4d. per ton lower. There 
is a very marked absence of animation in the Glasgow pig 
iron market, while all appearances of improvement seem 
to be as distant as ever ; indeed, the feeling of despondency 
is perhaps more decided at present than it has yet been 
over the whole period of depression through which the 
trade is now passing. Ifthe features of the market are 
at all changed, it is probably for the worse rather than 
the better. The amount of business transacted from day 
to day is exceedingly limited, and it isin a very great mea- 
sure restricted to operations amongst members of the 
trade. No encouraging reports are coming to hand either 
from the United States or from the Continental markets. 
Shipping brands of Scotch iron are getting into less and 
less request, and reductions of from 3d. to 6d. per ton 
during the past week do not seem to bring about any 
business of consequence. Last week a Glasgow firm of 
iron merchants sold 3000 tons of Cumberland hematite 
pis iron for America, the freightage rates for which from 

iverpool were fixed at 7s. 6d. per ton. The number of 
blast furnaces now in actual operation in Scotland is 95, 
an additional one having been blown in during the week 
at Summerlee Iron Works. There are 75 making ordi- 
nary iron, 15 are working on hematite ore, four are making 
basic pig, and one is making silicious iron. A year ago 
there were 93 furnaces in blast. This increase in the 
number of furnaces blowing has been made in the face of 
an extraordinary increase in the stocks in the stores. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 682,622 tons, 
as compared with 678,217 tons yesterday week, showing 
an increase for the week amounting to 4405 tons, or 
upwards of 100,000 tons since this time last year. The 
shipments of pig iron from all Scottish ports for the week 
ending last Saturday amounted to 6611 tons, as com- 
pared with 6051 tons in the preceding week, and 8833 tons 
in the corresponding week of last year. The United 
States took 580 tons ; India, 213 tons; Australia, &c., 
270 tons; France, 590 tons; Russia, 452 tons; Holland, 
150 tons; China and Japan, 360 tons; and other 
countries, smaller quantities. 


The Steel Trade.—On Friday of last week the hammer- 
men at the Dalzell Steel Works, Motherwell, together 
with the assistants whom they employ—in all about 100 
hands—struck work in consequence of the wages not 
being equal to what they had been led to expect when the 
new scale of rates was fixed after the New Year’s holi- 
days. An order for about 3000 tons of steel has just been 
booked by the Steel sg je of Scotland, the material 
being required for the pon Pm Bridge which it is in- 
tended to erect a few miles above Montreal. Within the 
past few days Messrs. Merry and Cunninghame, of the 
Glengarnock Steel Works, have shipped’ from Ardrossan 
a lot of fully 300 tons of basic steel billets for one of the 
tin-plate works at Llanelly in South Wales, It is confi- 
dently anticipated that there will by-and-by be a large 
trade in basic steel for the tin-plate manufacture. 


Mining Institute of Scotland.—A meeting of this In- 
stitute was held in Hamilton, last Thursday night—Mr. 
J. S. Dixon, presiding. Before commencing the business, 
the chairman referred to the death of Mr. Alexander, 
inspector of mines for the western district of Scotland. 
He said he had been an honorary member of the Institute 
since its inception, and had taken a warm interest in its 
business. He was the first inspector of mines for Scot- 
land, having held the office for more than thirty years, 
and had seen great progress in the development of the 
mining industry of the country. He moved that they 
record in their minutes their sense of the loss they had 
sustained in him, both as a friend and as a member, 
through his very sudden death, and this was unanimously 
agreed to. Discussion took place on a number of papers 
read at previous meetings, including Mr. Dixon’s on the 
subject of ‘‘ Subsidence and Draw occasioned by Coal 
Workings,” in which some interesting information was 
contributed by Mr. R. T. Moore, M.E., and Mr. R. 
Stewart, M.E. Papers were read by Mr. Alexander 
Hill on “ Mining as Carried on in the Province of Huelva, 
Spain,” and by Mr. John H. Peck on “ Peck’s Patent 
Ambulance Stretcher.” In connection with the latter 
subject, several medical gentlemen and others ccnnected 
with the Hamilton Ambulance Association were present. 
The author claimed for the stretcher ease and efficiency, 
simplicity, portability, and low price. It was sub- 
jected to minute inspection. There was also exhibited the 
stretcher of St. Andrew’s Ambulance Association, for 
which the medical gentlemen present expressed a pre- 
ference. They commend the medical “ Kit” of the same 
Association as being specially well adapted for use at 
collieries in cases of accident. The price, it was stated, 
was only 30s. 


Clyde and East Coast Shipbuilders’ Prices.—By way of 
indicating how prices for new vessels differ according to 
the notions of shipbuilders in different parts of the king- 
dom, it may be stated that a vessel for which a Clyde 
shipbuilder recently made a tender of 24,000/., and which 
would simply have been the cost price, has gone to an 
East Coast firm, who have undertaken to do the work for 


0007. 


Clyde Shipbuilding Trade; Launches in January.— 
So far as the work on the stocks is concerned, the Clyde 
shipbuilding trade is showing signs of a slight improve- 
ment, In several yards a considerable number of new 


hands have recently been taken on, though in others 
some slight reductions have been made in the working 
strength of the establishments. In one or two instances 
the working day has been increased from three-quarter 
time to the usual full time. Notwithstanding the 
fact that the number of hands at work is decidedly 
in excess of the number employed at the close of 
of the past year, there was only a very meagre turn-out 
of new shipping during the month of January. Only 
four vessels of an te of 7440 tons, were launched in 
the course of the month. In the corresponding month of 
1882 the new shipping launched amounted to 23,600 tons ; 
but in the same month of 1884 the output was only 6850 
tons. The January launches of the last fourteen years 
have ranged between those two extremes. Of the vessels 
launched last month three were steamers, of 3100 tons, 
2950 tons, and 250 tons respectively, and the fourth vessel 
was the Samson, a sailing ship of 1140 tons. A fifth 
vessel—the Ventura, a steamer of 1710 tons—was also 
launched during January, but as her builders intended to 
have launched her on the closing day of December, she was 
in last year’s shipbuilding returns, which have already 
been summarised in ENGINEERING. 


The Glasgow Coal Trade.—Coalmasters reported on 
’Change that the inquiry for all kinds of coals, except 
households, is very dull. Business is much worse in the 
steam coal and shipping department than it was at this 
time last year. Cardiff has been competing rather suc- 
cessfully with the west of Scotland of late, and the recent 
Slamannan strike was an advantage to the Welsh and a 
loss to the Lanarkshire coalmasters, just as happens in 
the north-west of England when a strike of any magni- 
tude occurs in Ayrshire. At two collieries in the Glas- 
gow district notices have been posted for a withdrawal of 
the 6d, advance given to the colliers towards the close of 
the year, and the masters held a private meeting this 
afternoon with the view of arranging the withdrawal of 
the 6d. in Hamilton, and, indeed, making it general 
wherever the increase was coneeded. Taking both west 
and east of Scotland, the shipments last month amounted 
to 19/,488 tons, as compared with 217,858 tons in the 
same month of 1885, thus showing a decrease of 20,370 
tons. 


Important Contract for Marine Engines.—Messrs. Robert 
Napier and Sons have just contracted with the Russian 
Government (for whom they are already building engines 
of 10,000 horse-power) to supply three sets of twin-screw 
engines for cruisers of an improved type, the hulls of 
which are in course of construction in Russia. The 
engines, which are to be of the triple-expansion type, will 
be of about 1000 horse-power each, and the contract also 
includes eighteen boilers. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was only 
a thin attendance on Change at Middlesbrough, and like 
previous market days the amount of business transacted 
was small. Pig iron was a little weaker in prices, No. 3 
being offered at 30s. 104d. per ton for prompt delivery, and 
in some cases a trifle less was accepted. The prospects of 
trade at present are most discouraging. Shipments have 
fallen off, the local demand for pig iron is smaller, and 
the stocks have increased very considerably. The make 
of pig iron is far in excess of the requirements, and 
month after month stocks are accumulating. It is ex- 
pected that unless there is an immediate improvement in 
trade some of the blast furnaces will be blown out. 
During the month of January the total shipments of pig 
iron from Middlesbrough reached only 47,696 tons, and of 
that quantity 20,437 tons went to Scotland and 5203 tons 
to Wales. In January, 1885, the total shipments from 
Middlesbrough were 60,648 tons. In the manufactured 
iron trade there is nothing new to report, most of the 
works being only partially occupied. Orders are scarce, 
and there are very few specifications being given out. 
Tron ship-plates are offered at 4/. 12s. 6d. per ton, angles 
at 4/. 7s. 6d., and steel ship-plates at 6/. 12s. 6d., all less 
2h ‘a cent. at works. The hematite pig-iron trade is 
rather quieter, and 43s. to 44s. per ton are the quotations 

for mixed numbers of 1, 2, and 3 f.o.b. west coast ports. 


The Make and Disposal of Pig-Iron in Cleveland.—To- 
night the Cleveland [ronmasters’ Association issued from 
their offices at Middlesbrough their monthly statistics 
showing the make and disposal of pig iron in Cleveland, 
which for this purpose embraces the whole of the North 
of England. There are 156 blast furnaces connected 
with the Association, 99 of which are in operation. 
During the month of January there have been produced 
214,005 tons, which is a decrease of 486 tons upon the 
month of December. The stocks of pig iron have now 
accumulated to the formidable figure of 573,830 tons. This 
is an increase of no less than 56,342 tons upon the month 
of December. The shipments of pig iron for January 
reached only 47,671 tons, which is a decrease of 9750 tons 
upon the month of December. 


The Steel Trade.—All the steel makers continue to be 
well employed, but they still complain of low prices. 


Engineering and Shipbuilding.—The engineering and 
ironfounding trades are unchanged. The absolute stop- 
page of the shipyards on the northern rivers, owing to 
the men striking against the proposed reduction of wages, 
has very Garlounly interfered with the iron trade. At the 
mills and forges there is next to nothing doing, and as 
there is such a poor demand for pig iron the blast furnace 
owners are feeling the effects of so many thousands of 





men being idle, 
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NOTES ON THE STEAM STAMP.* 


By Frenerick G. Coacine, Calumet and Hecla Mills, 
Lake Linden, Mich. 


(Continued from page 119.) 


THE mortar was also changed to the shape shown in 
Figs. 7 and 8, this shape being still used. Fig. 7 is a longi- 
tudinal vertical section and Fig. 8 a back elevation. ‘This 
mortar is lined throughout, the die ring, and staves ¢ 
being cast of hard iron and chilled. The screen surface 
was quadrupled. The depth of the mortar below the 
screen was increased, and the position of hopper changed. 
The sills, which were of wood, were chan to iron. 
Heretofore but three spring. timbers were , but seven 
are now put in, the same number and size being still 
used. They are 14 in, wide, 18 in. high, the best white 
oak showing the greatest a 

All these changes conspired to bring the capacity of the 
ne up to about 100 tons of rock per twenty-four hours, 
and left the construction of the stamp as shown in Figs. 
10, 11, and 12, from which no essential change was made 
until Mr, E, D. Leavitt, Jun., designed his stamp, cake. | 
an iron pyramidal frame. Other parties appropria‘ 


the idea, applying it in the construction of the Ball 
* Read before the American Society of Mechanical 
Engineers, 





Fig.t3. 


stamps, several of which were made this way in 1883-84, 
In 1864 several of the Ball stamps, as shown in Figs. 10, 
11, and 12, were set up for the Calumet and Hecla 
Mining Company, in Calumet, Mich., the diameter of the 
cylinders being still 12in. In 1875, three years after the 
removal of their mill to Lake Linden, the diameter was 
increased to 15in. The weight of the shoe was also 
slightly increased. The weight of the anvil was about 11 
tons and that of the reciprocating parts about 4500 lb. 
The number of blows was also increased to about 90 per 
minute. These changes brought the capacity up to 150 tons 
per twenty-four hours. From this time up to 1879, little 
or no change and no improvement whatever was effected, 
though various attempts were made to improve the 
cylinder and valve gear. That improvement was needed 
will be seen by reference to Fig. 5, showing the old 
cylinder, and to Fig. 13, which is a fac-simile of a set of 
steam indicator cards taken from a Ball stamp running at 
its best in the Calumet and Hecla Mills. As the 
valve gear is driven independently of the stamp, the 
motion of the stamp shaft is limited at the bottom by the 
rock in the mortar and at the top by the excessive lead 
shown in the card, or in the absence of it, by a rubber 
bumper, in the bumper head a, Fig. 11, pode Aut which 
the bonnet B strikes. As the rock in the mortar varies, 
or may through carelessness be allowed to get low, 
a large clearance at the bottom of the cylinder is 
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Fig. 8. | cC li 
necessary, 4in, being usually allowed. At the top, X X, 
Fig. 5, represents the top of the stroke, a clearance of 
2k in. being allowed for a possible compression of the 
bumper. To these large spaces must be added the counter 
bores before alluded to, together with the large and long 
ports. By actual and accurate measurement, the clear- 
ance spaces in a Ball cylinder 15 in. in diameter foot up to 
2183 cubic inches, or over 50 per cent. of the cylinder for 
a full stroke, but it must be remembered that not one 
stroke in ten is’full, either at the top or bottom, so that 
the loss by clearance is much greater than the above, and 
its enormity fully justifies the charge made at the 
begining, that a Ball stamp is a fuel-wasting machine. 
This enormous waste was brought to the attention of Mr. 
E. D. Leavitt, Jun., who had then become the consulting 
engineer of the Calumet and Hecla Mining Company, 
who thought of the subject often and long before the 
radical idea afterwards embodied in the Leavitt stamp, 
dawned upon him, as it did somewhat curiously. _1n 
coming up from the mine one day upon the man engine, 
his mind was busy “‘ mulling” over the subject of steam 
stamps, when, as he stepped upon the platform at the tops 
he exclaimed, “I’ve got it!” and thereupon he sketch ; 
the differential steam cylinder which formed the basis 0 

future stamps, which were to supersede the Ball stamp in 
the Calumet and Hecla Mills. This cylinder is shown 1n 
Fig. 14, its operation being as follows: The steam 1s 
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admitted above the upper piston-head through an ordi- 
nary gridiron valve A, being exhausted through a like 
valve B into the condenser, the office of the steam thus 
used being solely to make the down-stroke. The space C, 
around the lower cylinder and below its piston, is a re- 
ceiver, into which steam is admitted through the opening 

, 8 uniform pressure as desired being maintained by a 
Watt’s regulator. This pressure is solely for the purpose 
of raising the stamp shaft, such pressure being maintained 
as will doit in the proper time, and against which the 
blow has to be made. The space between the two piston- 
heads is connected with the condenser in which a constant 
vacuum is maintained. In the first cylinder the diameter 
of the upper cylinder is 20in., that of the lower 11} in., 
the relative areas being 2.93 to 1. This cylinder is still 


running. 
(To be continued.) 








COMPOUND LOCOMOTIVES. 

: To THE Eprror or ENGINEERING. 

Sir,—The - long discussion in your valued and in- 
teresting periodical appears to one not having practical 
experience of locomotives to have brought forward a 
puuner of facts respecting them that could _— be 
earned by actual practice, and at the same time to have 
shown much ignorance on the subject of the steam engine 
generally, and particularly the compound engine, that 
— as existed be the part of any one havin 

e desi; i i 

an igning of steam engines of any kin 
Any one wishing to obtain a clear view of the subject 
~ ould study and not merely read the excellent work of 
se Arthur Riga, a large portion of which is devoted to 
oroughly an ysing the effect of the inertia of the reci- 
Procating parts on the transmission of the power from the 
Eaten to the crank-pin, and if I give a few facts relating 
ee development of the compound system in its appli- 
cation to cotton mills it will serve to illustrate the subject. 








STEAM STAMPS. 
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Fig. Ul. 


- Now in cotton mills the first necessity is absolutely 
regular turning both during the period of one half-stroke, 
and also as to the number of strokes in a given time. 
The delicate parts of the spinning machinery, and the 
great speeds, will not allow a variation of more thanone per 
cent. in the s' of the engine without evil effects on 
the yarn, and in the best engines now made the variation 
is confined to about half of that. 

The question of economy in consumption of cual, 
though of course important, is quite secondary to that of 
regular turning, and attempts to obtain economy made 
without thoroughly understanding the effect of the 
measures taken on the regularity of turning, at one time 
greatly retarded improvement, because owners of ‘mills 
felt the magnitude of the evil greatly in excess of any 
saving effected and prefered to perpetuate old-fashioned 
uneconomical engines rather than run any risk of bad 
turning. 

The subject is, however, now well understood, and good 
mill engines run perfectly eran with a consumption of 
coal as small as marine engines—that is, about 1.75 1b. of 
coals per indicated horse-power per hour of actual work- 
ing, or 2.25lb. to 2,50lb., including getting up steam, 
keeping it up during two meal hours, and heating the mill 
day and night when required. 

revious to 1860, engines of the original beam type were 
almost universal for cotton mills, and for a long time held 
their own against the newer horizontal and vertical direct- 
acting engines. Millowners would tell you that the turn- 
ing was better, and some even to-day, having at that time 
paid for their experience, will not believe anything 
else. The reason is to be found in the fact that the heavy 
beam of the older type of engine absorbed part of the 
force given out by the steam at the commencement of each 
stroke, and gave it out on the crank-pin during the latter 
portion of the stroke, producing a turning effort, 
whilst the light reciprocating parts of the newer type of 
engine only produced a similar effect in a much smaller 


degree, causing the turning during the commencement of | 
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Fig.12. 
the stroke to be quicker than during the latter portion, 
and setting up additional strains on the various parts of 
the engine and on the gearing by which the power was 
transmitted. In order to prevent the gearing constantly 
breaking down, coupled engines were absolutely neces- 
sary, and even then the strains on the working parts of 
the engines were excessive, so that most of the engines 
then put in have since been compounded, 

It is now, however, well established that at a reason- 
able pressure almost any degree of expansion may be used 
in simple engines without evil effect on the ss effort 
—- the stroke by increasing the speed so that the large 
initial pressure is absorbed by the effort necessary to start 
the reciprocating parts on each half-stroke, and, as will 
easily be seen, this effect may be obtained however light 
the working parts—in fact, an almost perfect turning 
effort may be produced by properly proportioning to the 
load and initial pressure intended, the area of cylinder, 
length of stroke, number of strokes, and weight of recipro- 
pen Le me but though good results are now obtained, it 
is to be feared that it is oftener by rule of thumb than 
careful calculation. 

The applicability of the simple engine to mills is, how- 
ever, curtailed by the consideration that the s that 
can safely be worked is too small for the high initial pres- 
sures now considered desirable ; so that 80 lb. is about the 
highest boiler pressure desirable for simple engines, and if 
the power is transmitted by toothed gearing even the 

d necessary for this initial pressure is not a 
obtained owing to the limit of speed at which the teet 
may run with safety. It is now generally considered that 
up to 80 lb. initial pressure the loss by condensation and 
re-evaporation in the cylinder is obviated by steam jacket- 
ting, so that those who do not object to the greater atten- 
tion required by high-speed engines may obtain equall 
good and almost as economical turning with single as wi 
compound ongines to about 80 lb. pressure. 

Toreturn, however, to the development of the compound 
system, I may say that I do not recollect ever having 
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heard who first applied it, but so far as the driving of 
cotton mills is concerned it began to be applied to beam 
engines about the time of the introduction of direct-acting 
engines, and it has been applied in various ways, and this 
is where I hope to throw some little light on the question 
of compound locomotives. The methods of compounding 
beam engines are numerous. 1. Putting a high-presure 
cylinder on the opposite side of beam from low-pressure, 
having of course a shorter stroke, known as ‘‘ McNaught- 
ing,” gives excellent results and relieves the beam centre. 
2. Putting a high-pressure cylinder on same end of beam. 
This has only been done, to my knowledge, in new 
engines. 3. Coupling up a high-pressure direct-acting 
engine (horizontal, vertical, diagonal, or oscillating) to 
same crank-pin as beam engine. 4. Coupling up a separate 
pair of direct-acting high-pressure engines to the second 
motion shaft (this is the nearest approach that I know to 
Mr. Webb’s system, particularly if done by friction driv- 
ing by ropes or belts). 5. In coupled beam engines, sub- 
stituting a smaller high-presgure and a larger low-pressure 
cylinder for the two equal cylinders. : 

I may remark that all these systems have been carried 
out with efficiency and economy except No. 4, or the ver 
a Mr, Webb has no doubt, quite unconsciously, fol- 
owed. 

The engines adopted at the present time for cotton mill 
driving are: 1. The simple engine, horizontal or vertical, 
not exceeding 80 lb. boiler pressure, and running at a 
high speed. 2. The single compound tandem engine, 
horizontal or vertical, that is the two cylinders on one 
piston-rod. 3. The compound side-by-side engine, that 
is high-pressure engine at one end of shaft and low-pres- 
sure at the other end. 4. The double compound tandem 
engine, that is a complete tandem engine at each end of 
crankshaft with cranks at right angles. 

Now No. 1 system must be carefully designed so that 
the high initial pressure shall be taken up by the necessity 
of starting the reciprocating parts at a high-speed, the 
reserved force being given out by them on the latter part 
of stroke producing an even turning effort. No. 2 system 
requires also considerable care, but is suited to engines 
not running so high a speed, as the excess of initial over 
average pressure 1s so much less. I know several tandem 
engines running at so high a speed that it takes the 
greater part of the pressure at commencement of stroke to 
start the reciprocating parts, although they are but light, 
so that moat of the driving effort is thrown on the latter 
part of stroke, and although an apparently light running 
engine, I find that they actually take 15 to 20 per cent. 
more power than other engines to drive the same quantity 
of machinery. The No. 3, or side-by-side system, has 
exactly the same effect as the single tandem if the cranks 
are together or opposite, but a better distribution of steam 
may be got by placing them 30 deg. from opposite low- 
— leading, so that it just opens for exhaust as 
1igh-pressure commences exhausting ; this I have found 
very economical, as the steam is expanded at once ; 
usually, however, the cranks are at quarter centres, 
as in marine engines, to obtain greater certainty of 
regular turning effort. No. 4 system or double tan- 
dems is the most expensive in first cost, but gives 
the best results in all but one particular, that is 
there being two low-pressure cylinders the area of cylin- 
der and passage walls is greater in proportion to volume 
than with only one low-pressure cylinder. The distribu- 
tion of steam is however nearly as good as it can be, one 
cylinder steaming whilst the other is exhausting, and the 
steam not wasting and condensing as occurs in No. 3 
system, with cranks at quarter centres; also in No.3 
system steam must be cut off in low-pressure cylinder 
before half-stroke, when the next exhaust of high-pressure 
occurs, or the steam just exhausting from the high-pressure 
will come into low-pressure after middle of stroke and 
lose part of its effect. In the tandem engine the low- 

oressure cylinder may steam nearly all stroke if desired. 
he double tandem engine thus has nearly the best distri- 
bution of steam possible, and may have the cranks at 
right angles, so that should the turning effort of the sepa- 
rate engines not be exactly as it ought, owing perhaps to 
the load being different to what was oid or varying, 
the mischief is corrected. 

The foregoing are the facts as to mill engines ; now for 
applying them to the question under discussion. In the 
first place I believe the system of coupling two engines in 
a non-positive manner, as adopted in the Webb com- 
pounds, never can be economical ; it is certainly the worst 
system of compounding mill engines of all that have been 
adopted, and I should like to see a diagram of thereceiver 
pressure whilst running up-hill with a heavy load. At 
starting I can quite believe all that has been said by 
other correspondents about what takes place. 

Again, [am not sure that what bas been said about 
compound cylinders producing a more even turning effort 
is at all true of a locomotive, as owing to the high speed 
of the reciprocating parts the high initial pressure will be 
absorbed at the commencement of the stroke and given 
out onthe latter portion, and to compound might pos- 
sibly be producing an evil of the opposite nature, 
that is through not having sufficient initial pressure 
to start the reciprocating parts at the necessary speed, 
causing all the work to be done in the latter half 
of the stroke as in the single tandem engines which I 
have referred to. I have not the necessary diagrams 
and data to work out the result, but if some one in a 
better position in that respect were to try it I am sure it 
would be interesting. Lastly, if the boiler pressure of 
locomotives is to be materially increased, no doubt com- 

unding will be necessary, as triple-expansion has been 

ound desirable in marine engines with higher pressures, 
and on this subject of compounding I indorse the (remarks 
of Mr. Henry Monk in your last issue but one, and par- 
ticularly as to having no receiver, but this would dispose 
of the system of one high-pressure and one low-pressure 


cylinder, as if the cranks of these are at right angles, 
which they must be for starting purposes, a receiver is a 
solutely necessary. Then, again, the low-pressure cylinder 
must cut off before half-stroke for the reason I mentioned 
in speaking of side-by-side mill engines at quarter centres. 
The engine which I believe would best answer if the 
increase of pressure is really desirable, is the one I prefer 
for mill driving, that is the double tandem. Takea Mid- 
land, M. S. and L., or L. and Y. bogie engine and put 
a high-pressure cylinder in front of each of the present 
cylinders on the same piston-rod and with valves actuated 
by the same valve rods, and you have a thoroughly effi- 
cient compound engine, the original cylinders to be used 
for starting and in emergencies by enabling the driver 
to work either with or without the small cylinder. If 
more than one pair of drivers were necessary, coupling- 
rods would of course have to be retained, and I am afraid 
that compounding is not destined to do away with them 
as Mr. Webb expected ; in fact if he restored them and 
used two low-pressure cylinders in place of one, as some 
one has suggested, his engines would then only have the 
objection of being very much more complicated than the 
plain double tandem I have suggested. 

With regard to cylinder ratios I would certainly not 
have them less than 4 to 1, thus for 175 lb. absolute or 
190 adding atmosphere and cutting off at two-fifths in 
high-pressure would give 10 expansions=19 Ib. at exhaust 
of low-pressure cylinders or 4 lb. above atmosphere. 

J. AINSWORTH STOTT. 

Stott and Sons, Consulting Engineers, Haworth’s- 

buildings, Manchester, February 3, 1886, 





To THE EpITor OF ENGINEERING. 

S1r,—I did not intend to again address you on the above 
subject, but since I sent you the letter which you were 
good enough to publish in your paper of December 25, 
there have appeared in your pages several communications 
in which Iam specially referred to, andin which my views 
have been to some extent misrepresented. To these I 
should like briefly to ae 

First, in the number of ENGINEERING which contains 
my letter just mentioned, there appear also two letters 
from ‘* X.” and ‘* Eupatoria” respectively, both of whom 
appear to imagine that the special object of my letters has 
been to defend Mr. Webb’s engines against the criticisms to 
which they have been subjected. This is a radical error. 
I have never upheld Mr. Webb’s engines as faultless—on 
the contrary there are many features in them which I do 
not at all admire—but I have from the first expressed an 
opinion that the Webb system of compounding posseses 
advantages which are not possessed by the Mallet system, 
and that it is preferable to the latter in all cases when 
the oo of more than one pair of driving wheels is re- 

ulred,. 

: Your correspondent ‘‘ X.” is at a loss to imagine what I 
mean by ‘“‘ freedom of running,” as he alleges that the 
London and North-Western compounds will not run at high 
speeds down-hill. This latter statement may ormay not * 
correct, but if it is correct it proves that Mr. Webb’s 
engines are improperly designed, and that in them his 
system has not fair play. A Webb compound is practi- 
cally two single engines, and if the valves and cylinders 
are properly proportioned, and the work properly divided 
between the high and low-pressure cylinders such a loco- 
motive should run as freely as any other single engine. 

Both ‘* X.” and “‘ Eupatoria” refer to breakdowns of 
Mr. Webb’s engines, and according to their accounts the 
failures certainly appear to have been numerous. [I fail, 
however, to find anything in either of the letters referred to 
to connect these breakdowns with compounding. Neither 
can Isee that the fact of an engine being compound involves 
any necessity for lifting such engine with jacks in order 
to pack the valve spindles! Yet ‘‘ Eupatoria” appears to 
consider this evident fault of design in the new compound 
tanks to be something more than a “‘ mechanical defect ;” 
if so, what is it? 

I have read with interest ‘‘ Argus’s” letter in your issue 
of January 1, but Ido not think his remarks about my 
views need any reply ; on the whoie he appears to agree 
fairly with me on the points he names, although he tloes 
not say so plainly. 

In your number of January 15 is another letter from 
** X.” in which he gives data as to the coal and oil con- 
sumption of the Webb compounds, which he remarks will 
probably disturb even my equanimity. I am afraid 
that my equanimity is even greater than ‘‘ X.” supposed 
it to be, as up to the present it has not been disturbed 

rceptibly. It may, however, please ‘‘ X.” to know that 

entirely share his views as to the running expenses of 
the ‘‘Himalaya” having been excessive during October, 
but I differ from him as to the conclusion to be drawn 
from the fact, inasmuch as I cannot admit without much 
more definite evidence than is so far available that this 
excessive cost is due to compounding on Mr. Webb's 
system. So far as I have been able to ascertain there has 
been up to the present undoubtedly a t variation in 
the economical performance of Mr. Webb’s compounds 
engaged on the same work, and this would lead one to 
sup that the management of these engines on the 
is not yet fully understood by all the drivers. If 
one engine of a class can do a given work regularly with 
29 lb. of coal per mile it is evident that the design of that 
class is not to be condemned because some other engines 
belonging to it burn 36 lb. to over 40 lb. per mile when 
engaged on the same service. 

n the letter just referred to, ‘‘X.” makes an inquiry 
about the Midland engine ‘‘ No. 1309.” I am notcertain 
about the number of the engine, but I may say that ‘‘ X.” 
has been correctly informed that Mr. Johnson is working 
one of his large express engines with the coupling-rod re- 
moved. I may add that the engine is fitted with an 
arrangement for injecting dry sand directly under the 














treads of the driving wheels to facilitate starting from 


b- | stations, &c., the injection of the sand being effected by 


jets of air drawn from the Westinghouse compressed air 
reservoir. The results, I understand, are very satis- 
wer 

Intheconcluding paragraph of my last letter I referred to 
a report which had reached me to the effect that the Webb 
compounds had resumed the working of the expresses on 
the Crewe-Carlisle section; that report, however, has 
since been contradicted, and I have lately been assured 
thatthe Scotch expresses, at all events between Crewe 
and Carlisle, are not being worked by the compounds. 
Can any of your readers give definite information as to 
what the compounds are really doing on the northern 
division ? I am, yours truly, 

Glasgow, February 3, 1886. INQUIRER, 


To THE Epiror oF ENGINEERING. 

Si1r,—The words ‘‘ Compound Marine Engines” printed 
on page 93 of ENGINEERING, at the head of my note dated 
January 16, not being my words, I hope you will excuse 
me noticing their tendency to create notions in the minds 
of your numerous readers the note was not intended to 
convey ; my object having been to point out some degree 
of similarity in the patent of 1847, No. 11,838, and the 
recent arrangement of Mr. Webb applied to compound 
cylinder non-condensing (locomotive) steam engines of the 
Dreadnought type, about which so much has been 
stated in your columns by your correspondent ‘‘ Argus” 
and others. If we calculate from following assumptions, 
viz. : 

The united areas of two high-pressure cylinders = 1., 
content = 1, 

The area of low-pressure cylinder = 2., content = 2. 

The stroke of each piston, both high and low-pressure 


=1, 

The cranks of crankshafts for high-pressure cylinders 
at right angles to low-pressures. 

The initial pressure of steam in high-pressure cylinder 
= 150 lb. per square inch, including the atmosphere, 
reckoned at 15 lb. per square inch. 

The exhaust steam from low-pressure cylinder into 
atmosphere = 30 Ib. per square at 

he steam cut-off in high-pressure cylinders at half 
stroke of pistons, 

No expansion in Peeper cylinder only from the 
— of cylinders, &c. 

utficient means provided for supplying low-pressure 
cylinder with steam from boiler for starting the engine ; 
and next supposing the respective pressures inversely as 
contents, and contrary, then without noticing the contents 
of clearances of cylinders, or passages, the loss of effect 
from condensation, friction, resistance of steam egress 
from cylinders, &c., the results will be shown thus : 

The initial pressures being 150 lb. per square inch, and 
low-pressure exhaust = 30 ib. 

150 + 30 gives the expansion 5 to 1, part of which is 
made up from cutting off the initial 1501b. per square inch 
in high-pressure cylinders at half-stroke, to finish their 
stroke at 75 lb., and increase the content of high-pressure 
cylinders from .5 to 1. And as when the high-pressure 
cylinder pistons are at the end of their stroke, the piston of 
low-pressure cylinder is at half-stroke and contrary ; in- 
asmuch as the steam finishes at low-pressure cylinder at 
30 lb. ed square inch in content 5; 30 by 5 gives 150, of 
which high-pressure cylinder content 1 at 75 =75, then 
150 —75 gives 75 to be provided by receiver at 30 = 33 = 
2.5 content of receiver. 

And next : 


As the difference between low-pressure peri 


content 2 
And the conjoint high-pressure cylinder content 1 


one-tenth of 1=.1, so the contents and pressures are 
increased and decreased, or contrary, by adding or de- 
ducting .1 for each succeeding one-tenth of stroke of high 
and low-pressure pistons conjointly. Then to obtain the 
pressures for one-tenth strokes from the initial pressure of 
150 1b. per square inch, and exhaust 301b. per square inch : 


For High-Pressure Cylinder, downward from 150 1b. 
Content .1at 150; 150 less (a) 32.6 gives 117.4 
50 (b) 31.9 118.1 





” 2 ,, 150; 1 ” 3 ” 8 
” 3 5, 150; 150 oo (GN selee sy . 2188 
9 4,, 150; 150 »» (d) 30.6 ,, 119.4 
Cut-off ,, oD ss dG; 400 os ‘CEO. > 99 220. 
” 6 ,, 125; 125 » (f)36.6 ,, 88.4 
” 7 5, 107; (9) 35.7, 71.3 
” 8 ,, 93.75; 93.75 ,, (2)35. ,, 58.7 
99 -9 ,, 83.33; 83.33 ,, (4)34. ,, 49.33 
a ke es ee ee »» (k) 83.83 ,, 41.67 
On high-pressure piston 1234.08 less 330.9 = 903.1 


For Low-Pressure Cylinder upwards from 30 lb. 
Content 4.1 gives 36.6 (f) 
” 42 ,, 35.7 (9) 


» 43 8B (6) 
” 4.4 ,, 34. (2) 
» 45 4, S88 (k) 
2, £0 ss au 
os a0 3 eae t) 
a ee ees 
59 6g SRO ep 
oy AB ae “ee ee 
On low-pressure piston... 330.9 


903 + 10 gives 90.3, average on H.P. piston area 1 = 90.3 
330.9 + 10 ,, 33.09, ‘ Fe ¥ 2= 66.18 
The sum of which gives can ~~ ... 156.48 


same as obtainable for single-cylinder expansion engine, 
area 2, stroke 1, with initial pressure 150 lb. per square 
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inch, cut off at + stroke ; the multiplier for 1 lb. at } cut- 
ig 5218 x 150 giving 78.27 x 2 = 156.54. Then next 
comparing the stress on crankpins for the different 
cylinders. 3 ; 
Compound Cylinder Engine. 
One high-pressure cylinder area being .5 
Maximum stress 120 x .5 giving 60 
Minimum ,, 41.67x.5 ,, 20.83 


Low-pressure cylinder area 2 
Maximum 37.5 —15=22.5 x 2=45 
Minimum 30-15 = 15x2=30 


Single Cylinder, 
A 


rea 1, 
Maximum 150 —-15=135 x 1.=135 
Minimum 30—15= 15x1.= 15 








Low Pres 
Cylinder 

















For the compound cylinder engine the— 
Maximum stress on each high-pressure crankpin being at (a)= 
120xarea .5 being =60. k ’ 
Maximum stress on the low-pressure crankpin being at (b)= 
37.5—15 =22.5xarea 2=5. 
And for single cylinder engine— 
Maximum stress on each crankpin being =150—15 x area 1=135. 
Minimum stress on each crankpin being= 30—15xarea l= 15. 
N.B.—The high-pressure cylinder might be placed, if more prac- 
ticable, at an angle as dotted at (d). 


Lastly, the sketch inclosed shows the work divided 
more uniformly in the application of compound than 
single-cylinder engines ; the stress on coupling rods, shown 
on sketch, is only half that of one high-pressure cylinder, 
and the stress on the other parts is more uniform and less 
in amount, &c., than in single-cylinder engines. 

Yours truly, one older than a 

January 30, 1886. SEPTUAGENARIAN, 





COMPOUND ENGINES. 
To THE EpiTor or ENGINEERING. 

Srr,—I am sorry to have to ask your indulgence to say 
a few words in reply to Mn yn ” respecting our mill 
engines he quoted ; but time will not permit me to con- 
tinue a discussion ; this letter is therefore final so far as I 
am concerned. 

1. He asks what is my precedent for eleven expansions. 
There are a large number of Corliss and other engines, 
which have invariably shown an improvement upon nine 
expansions, and as cotton-spinners keep increasing their 
mills, this proportion gives them a good latitude without 
much loss in efficiency. Again »/il=proportion, we fix 
our cylinders, which gives a cut-off in high-pressure 
cylinder of about three-tenths, and if ‘‘ Argus” will 
refer to his experimental engine made at Creusdt, Table 
V., he will find that when working non-condensing with 
jacket (as I recommend these at least on high-pressure 
cylinders) at 110 lb., cutting off at .2, water per effective 
horse-power=10.74 kilos. ; 78 lb., cutting off at .3, water 
per effective horse-power=10.8 kilos. is will, I think, 
confirm my views. 

2. As to speed of engines, we make them to suit those 
who have to pay for them, and not inexperienced critics. 
On this ase it may be of interest to state that it would 
at first thought seem to be wasteful of power running so 
slow with ponderous wheels and so much gearing. For 
the benefit of your readers I got the permission of the 
proprietor to have friction diagrams taken, two sets all 
— also two sets with one engine driving only as 

ollows : 


Two engines running, first set ... = 247.78 
9 a second set = 241. 
Mean _se.. es “ = 244.39 
One engine running, first set = 226.4 
9 x» second set = 228.1 
227.25 


A difference of only 17.14 horse-power to drive the 
engine at 37? revolutions ; the total load of the engines 
now is 1006.4, i.e., about 24.4 per cent. for driving the 
engines and the following gearing : 


140 ft. 12 in. second motion shafting. 
»» 64,, thir ” ” 

320 ,, 6 ,, fourth va ia 

550 ,, 34,, line shafts. 

165 ,, .6 in. to 4in. for three uprights. 

380 ,, 3},, shafting. 


12 countershafts. 
30 pairs of wheels, 


Together with all the pulleys and belts throughout the two 
mills and loose pulleys on all machines. So “ Argus’s” 
saving of 100 horse-power is really a myth. 
If our customers wish they can load their engines the 
same as marine engines, but experience has taught them a 
different lesson. 
3. As regards the Oregon and Prometheus, 


they are 
no doubt fine jobs, but until “ Argus” ; 


can give me the 


correct detailed amount of steam used I must decline to 
be led by them, as my marine experience clearly proved 
to me that the requirements are totally different ; in one 
case we want the most accurate and steady turning, in the 

ratively speaking, 
first importance, as 


other it is of little importance com 
greatest power in least space being o: 








the engines quoted prove, one a single tandem, the other 
three engines with cranks at 120 deg. Now in a cotton 
mill if racing takes place, and we had “‘ Argus’s” grand 
ideal of a mill engine, slide valve on top and throttle 
valve,.the latter would come into play after the mischief 
was done; not so with a Corliss engine, the ports are 
short, cutting off steam takes place with the slightest 
fluctuation, as it is all done automatically by a high- 
speed governor. The days of slide valve engines for 
cotton spinning are gone now that spinning mules are 
made so long, and they are sometimes apt to be all taking 
up at the same time, hence the advantage of the Corliss 
gear. 

It may interest your readers to give a case bearing on 
the above; a cotton spinner had a pair of engines with 
24in. and 48in. cylinders with slide valves cutting off 
about five-eighths, and on Monday mornings after the 
machinery had been standing he could never run speed, 
and the boiler power was so fine, if he steamed later he 
could not keep steam up, so we undertook to put ina 
Corliss cylinder for high-pressure engine of same size as 
before and note result; they could always run speed, 
saved from 5 to 6 tons of coal per week, and the operatives 
through the steadier turning were able to make from 1s. 
to 1s. 6d. per week more, the former saving being as nil 
compared with the latter. 

4, When I drew “ Argus’s” attention to the fact that the 
late cut-off was detrimental, it was to show that a late 
cut-off:must always make the exhaust waste greater, and 
prove my former assertion, that a great drop at the end 
of a diagram is wasteful. As to the advantages of an 
early cut-off on the low-pressure cylinders being new to 
me, I learned this in my teens at Elswick Institute. We 
are the only firm who have made it an invariable standard 
to adopt a Corliss cut-off on the low pressures. 

5. “Argus” thinks that 1.69 lb. of coal no cause for 
congratulation ; on the face of it perhaps not, but when 
the coal is common “‘ burgy” at 7s. per ton delivered into 
the stokehole (and not best Welsh steam coal), together 
with the fact that the engines had no steam jackets and 
were not even lagged or thoroughly encased as in the 
Creusét engine, besides being underloaded, then I feel 
justified in thinking the results very good, more especially 
as there is 1021.44 thermal units absorbed by the cylinder 
out of 4256.5 thermal units passed from the boiler, 443.13 
units of which only is returned during expansion, leaving 
578.31 units as lust, which if the cylinders had been 
jacketted would no doubt have been partly saved, if it 
is not due to priming. 

6. “‘ Argus” again reverts to the experimental Creusét 
engine and attempts to show that 15 expansions are bad, 
and quotes that the loss was 21 per cent.; but with § 
expansions 174 per cent. ; but surely he is not comparing 
15 expansions in two cylinders as the same in one. Now 
if he will again refer to Table V., the engine when cutting 


-off at three-tenths, the loss was only 9 per cent., and it was 


no better when cutting off at .58 of the stroke, we can 
therefore conclude that my idea of cutting off at three- 
tenths, so far as efficiency goes, is as good as .58 cut-off, 
but for easy running and economy it is even better. 

7. ‘‘ Argus” reverts to a letter from ‘* X.” referring to 
extra oil used, and increased wear and tear, &c. In reply 
to the former, the engines in question use 75 1b. of oil per 
week of 56 to 60 hours throughout ; as to the latter the 
light load and slow speed avert it, and consequently the 
cap does not fit. 

8. As to assisting in washing the dirty linen at Crewe, 
I decline the invitation. 

In conclusion, I may say as a manufacturer, that it has 
been one of the greatest difficulties to persuade cotton 
spinners that we could give them as steady turning and 
equal economy with a pair of side-by-side receiver engines 
as with a pair of tandem engines ; we have at last suc- 
ceeded, and as regards friction it seems about the same ; 
a pair of Corliss engines we have running with cylinders 

2in. and 60 in. by 7 ft. stroke, making 50 revolutions, 
and having a 34 ft. rope pulley, with thirty-two 1} in. 
ropes weighing 83 tons, and at present indicating 1150 (not 
full load on) ; the friction of engine, and all the mill gear- 
ing is about 270, 24 per cent., this will no doubt get less 
with running as the ropes are very tight at first. Apolo- 
gising for the — of this letter, 

beg to remain, yours sincerely, 
R. MatrHews. 
Goodfellow and Matthews, Hyde, near Manchester, 
February 3, 1886. 





WATER GAS. 
To THE EpiTorR oF ENGINEERING. 

Si1r,—Your very interesting leader on this subject in 
your issue of the 29th ult., contains some pertinent re- 
marks on the form of gas-producers, and the means of 
— rid of the resulting dross or slag. As one who has 

ad some little experience in designing gas-producers, 
perhaps a few remarks on the subject from myself may 
not be out of place. 

In answer to your query as to whether any producers 
are at work, where the slag is run off in a liquid state, I 
think it will be quite safe to say no, i.¢c., not ree 
carried on. I have never heard of its —— accomplished, 
and can speak from gonees experience of the difficulties 
attendant on any such attempts, as Mr. Wilson and my- 
self had this intention in our first experiments with gas- 
producers in the year 1874; but after many and varied 
trials we had to relinquish the idea. This difficulty of 
removing clinker or slag from gas-producers, buried as it 
is beneath a ton or foe fire, is such that no one without 
actual experience can form any. true conception, more 
ew from producers converting 3 cwt. or 4 cwt. of 
coal per hour, and when we approach 4 ton per hour the 
accumulation of slag is so rapid and the quantity so large, 
that satisfactory provision for its easy and s y removal 











is not readily made. Whilst designing the gas-producer 
ype jointly by Mr. Wilson and myself some years 

kk, and now known as the ‘‘ Wilson producer,” special 
care was taken to provide for easy access to the slag, and 
this feature, coupled with its comparatively rapid work- 
ing, have brought it into considerable favour. More 
recently I have designed and put to work another “ pro- 
ducer,” wherein the slag or clinker is continuously with- 
drawn by simple mechanical means, thus removing what 
has hitherto been the greatest difficulty and objection in 
gas-producers and materially adding to their regularity, 
power, and satisfactory working. 

Being convinced from the past experience of myself and 
others, that the removal of slag from gas-producers in a 
liquid form is entirely out of question, I think it will be 
found that the only satisfactory method is by mechanical 
means, the advantages of which in many ways, and par- 
ticularly in obviating the labour and stoppages at pre- 
sent —_— for this operation, will be generally appre- 
ciated. 

In cupolas and blast furnaces, it should be remembered 
that the slag floats on a bath of molten iron, and not- 
withstanding this, the blast chills and sets any slag that 
may be trickling down the walls above the tuyeres, which 
in continuous working would soon collect to a serious 
extent. Yours truly, 


E. Brook. 
Wigan, February 1, 1886. 





To THE EprTor or ENGINEERING. 

Srr,—Referring to the interesting article in your last 
issue, perhaps I may be permitted to make a few remarks 
on some of the deductions you have drawn in commenting 
upon the lecture delivered by Herr Blass on the above 
subject. The “ mixed gas,” consisting of one volume of 
water gas with four volumes of producer gas according to 
the analyses given, is very similar, as you remark, to 
Wilson producer gas, and it is quite correct to add that 
the Dowson gas is of better quality than either. Iam 
desirous of pointing out, however, that in either the water 
gas generator or the Dowson or Wilson producers, the 
nature of the fuel used has an important bearing upon 
the analysis of the gas made, and if the same fuel was 
used in the Wilson producer as is usually employed in the 
Dowson producer, the resulting gas would be in no way be- 
hind as regards its value, either by analysis or otherwise. 
In the many hundreds of Wilson gas producers at work 
the fuel used is coal, generally of a cheap quality, and in 
many cases the commonest slack, containing 15 to 20 per 
cent. of ash, and costing about 4s. 6d. or less per ton at 
the producers. In the Dowson producer, as the gas is 
ae for purposes in which great cleanliness is essen- 
tial, it is found convenient to employ anthracite small, a 
fuel which, owing to the limited confines of its distribu- 
tion, costs on an average at least 10s. per ton upon delivery 
in England, and in many parts of the kingdom double 
this figure. 

Anthracite gasified ina Dowson or a Wilson producer 
by a forced blast of air and steam develops a higher tem- 

erature in the carbonic acid zone than bituminous coal, 
cause the fuel descends in a hotter state from above 
owing to the absence of absorption by the liberation of 
hydro-carbons, these not being present in the anthracite, 
and the effect of the augmented temperature is to allow of 
more steam being decomposed, with the consequent libe- 
ration of some oxygen to form carbonic oxide, not accom- 
panied by the diluting nitrogen which forms so large a 
portion of the air coming in with the ateam from without. 

Gas of this superior analysis is made with perfect 
facility in Wilson’s producers if economic conditions de- 
mand it, but usually they do not. Bituminous slack is 
the fuel usually preferred by manufacturers in this 
country for the generation of heating gas, and for obvious 
reasons, 

Your remarks, Sir, on the general question of the dis- 
tribution of heating gas are pregnant with interest to the 
community at large. , For such wide and general —_ 
tion as you refer to, water gas will have to look well to its 
laurels. 

Notwithstanding the matter of the sizes of pipes re- 
quired and the magnesia light, producer gas will, in the 
opinion of many, owing to its unapproachable cheapness, 
in the near future create a universal market, and drag 
water gas on its wake. 

In conclusion I may add that Iam now engaged on the 
erection of a plant destined to fire a steam boiler, drive 
gas engines in a manufactory, and do all the heating and 
all the cooking in a house some distance away, the gas 
being the same for all uses and derived from one Wilson 
gas producer, 

Tam, Sir, yours respectfully, 
ALFRED WILSON, 








COEFFICIENT OF FRICTION ON 
WIRE ROPE. 
To THE EpiTor or ENGINEERING. 

Sir,—Can any of your readers say whether the coefficient 
of friction on wire rope tramways has ever been de- 
termined? In the Bilbao iron ore district, two systems 
are in common use ; and from observations of their work- 
ing I make out that in the single movable rope system, 
the coefficient is ys; whilst in the double rope system, 
that is, one fixed and one movable or hauling rope, I take 
the same coefficient to be about »:. 

If by chance this question has been examined, continued 
absence in a foreign country, and the almost consequent 
impossibility of intercourse, must be my excuse for 
troubling you; but if it has not been examined, I may 
have done some good by calling attention to the subject. 


Yours faithfully, 
Bilbao, Spain, Jan. 28, 1886. N. KENNEDY. 
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Hotel, to-morrow evening, the 6th inst., at 8 p.m., when a paper 
will be read by Mr. W, J. Brewer, C.E., of 2, Victoria Mansions, 
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THE PATENT OFFIOE. 

How far recent events will affect the Com- 
mittee appointed to inquire into the duties, or- 
ganisation, and arrangements of the Patent Office, 
remains to be seen. But, in any case, there 
can be no doubt as to the urgent need of reform; 





nor can it be questioned that before coming to any 
conclusion as to the changes that should be made, 
the evidence should be taken, as we recently sug- 
gested, of a number of experienced patent agents, 
who may have independently formed their own 
opinions, based upon their individual experience of 
the working of the present system. We stated that 
the Select Committee of 1872 adopted that course; 
we may now add that the Royal Commission ap- 
pointed some years previously not only examined 
several patent agents, but also prepared and 
sent out to others a series of questions. Such 
a course might with advantage be adopted now. 
Assuming this to be done, the agents addressed 
might well be invited to add any suggestions 


-|that might occur to them for improving the law, 


or the practice under the existing law. 

The subject is to be considered under two separate 
heads, namely, alterations involving legislation, 
and changes that can be made without altering the 
law. Of the latter, the licensing of patent agents 
is probably one. If it be expedient in the public 
interest that the profession should be under better 
control than heretofore, why should not the Board 
of Trade make rules requiring that all patent agents 
should annually obtain certificates of their right to 
practise, and that all persons who may hereafter 
desire to commence practising should satisfy some 
suitable authority as to their competency, as a 
condition of their being recognised as agents b 
the Patent Office authorities? That some suc 
control is expedient has been recognised in other 
countries. And in addition to the recommenda- 
tion made long since by the late Mr. Hindmarch, 
Q.C., and the very numerously signed memorial 
addressed to Mr. Chamberlain when President 
of the Board of Trade a few years back, it may 
be mentioned that Mr. Leonard Edmunds, formerly 
Clerk of the Patents, supported before the Royal 
Commission the view that patent agents should be 

laced under proper control, and also that the late 

r. Bennet Woodcroft, F.R.S., for many years the 
guiding spirit of the Patent Office, in a memorandum 
submitted to the Select Committee in 1872, stated 
that after an experience of upwards of twenty years 
in the administration of the Act of 1852 (which was 
founded in many essential particulars on a scheme 
circulated by him to upwards of 1000 patentees), 
the first and greatest improvement which he would 
venture to suggest (after carrying the law of 1852 
into full operation) would be to oblige all patent 
agents to take out a license to practice under the 
control of the Com»aissioners of Patents. Such 
testimony is invaluable as showing the views 
entertained by those who had every facility of 
judging, and who could have no interest other than 
that of the public to serve in making the suggestion. 
If it be practicable, therefore, to oblige all patent 
agents to take out licenses, without resorting to 
legislation, this ought to be done without delay. 
On the other hand, if such a change would involve 
legislation, the sooner an Act of Parliament can be 
passed the better. 

Perhaps one of the most serious defects in the 
present system of granting patents is that referred 
to in the article by Mr. Lloyd-Wise that appeared 
in our last issue, and which results from the practice 
of allowing an applicant who has filed a provisional 
specification to cover, in his patent, features not 
specified by him until months after the date from 
which such patent runs. It is very difficult indeed, 


188 | by any examining machinery, to guard adequately 


against fraud under such a system. Indeed, the 
statuteitself necessarily places a difficulty in the way, 
by the distinctionit indicates between the provisional 
and final specifications ; for it calls the latter the com- 

te specification, implying that the former is, or 
egally may be in some respects, executory and in- 
complete. Moreover, it indicates that the provi- 


143 | sional specification is to describe the nature of the 


invention, and’ no more; but when the statute 
comes to speak of the complete specification, its 
language is altogether different; it indicates that 
the complete specification shall describe, not only 
the nature of the invention, but also the manner 
in which it shall be performed, and not only de- 
scribe, but particularly ascertain it. So longas the 
law remains as at present, the most that can’ be 
done would appear to be to refuse to accept a com- 
plete specification that is found to describe features 
not foreshadowed in the applicant’s provisional 
specification, but which are to be found in the 
specification of a later applicant, filed in the in- 
terval. In some cases an inventor, at the time of 
specifying, is under the impression that certain 








things are essential to the success of his invention, 


that ultimately turn out not to be so. It results 
that he so frames his claims as not to cover, in an 
effectual way, that which is really essential, apart 
from that which proves to be non-essential. In 
such a case the door is open to others to appropriate 
the main idea, carrying it out somewhat differently, 
or omitting something that happens to be incor- 
porated in the patentee’sclaims. The law, as it now 
stands, will afford no relief in such a case. From 
this cause deserving inventors occasionally suffer 
hardship that would be obviated by changes of the 
nature indicated in the article referred to. 

Another matter that requires careful considera- 
tion has reference to the existing arrangements for 
hearing cases of opposition. It is a question whe- 
ther any new appointment would be desirable. 
Possibly the introduction of new blood might be 
productive of mischievous consequences. But very 
likely benefit would result from certain judicious 
re-arrangements that would utilise to greater ad- 
vantage the knowledge and skill possessed by the 
most experienced of the existing staff. In this 
connection it is worthy of consideration whether 
it would be advantageous that opposition cases 
should be heard by an examiner, either alone, 
or sitting with the Comptroller. The latter is not 
always able to preside ; nor is it to be supposed 
that he can possess the varied technical knowledge 
essential to the judicial duties devolving upon him. 
The range of subjects is enormous, and it would be 
unreasonable to expect him to know all that is 
requisite. With the aid of a competent examiner 
(whose mouth should not necessarily be closed) at 
the hearing, probably time would be saved, and 
more general satisfaction might be given. The 
treatment of cases by deputy has not invariably 
proved all that could be desired, and it would 
certainly be a step in the right direction, when the 
Comptroller himself cannot be present, to appoint 
a competent examiner to preside in his place. So 
far as we know this has never been tried. 

It is to be hoped the practice of the trade marks 
branch will receive careful attention. At present it is 
in some respects arbitrary, meddlesome, and vexa- 
tious. We do not say that the officials at the Patent 
Office are entirely to blame for this ; but certainly the 
object aimed at appears to be to find every possible 
excuse for refusing to register an applicant’s mark. 
It may be said that he has his remedy, namely, an 
me to the Court. But this means delay, anxiety, 
and expense. Not only so; should the decision be 
in his favour, the Comptroller will probably appeal, 
or should the Comptroller not appeal, the decision of 
the Court, if it does not commend itself to the powers 
that be, will not be adopted as a precedent in other 
cases. This appears monstrous ; to say the least it 
requires explanation. 





LAND TORPEDOES. 

On the 27th ult. a lecture upon land torpedoes 
was delivered at the Royal United Service Institu- 
tion by Major M. T. Sale, C.M.G., R.E., who, in 
his capacity of Instructor of Field Fortification at 
the School of Military Engineering, has for some 
time past been paying attention to the development 
of this weapon by order of General Sir Andrew 
Clarke, G.C.M.G., &c., the Inspector-General of 
Fortifications, who took the chair on the occasion 
referred to. 

The paper was disappointingly short, and gave 
but few details of importance to those who were 
thirsting for knowledge on the subject. It appears 
that trials have been made with mines whose charges 
were arranged round a central steel core of dumb- 
bell shape, the charge being 8 lb. of gunpowder, the 
core 17 lb., and the mine surrounded by 1601b. of 
metal f ents such as are punched from iron 
plates. is was an old dodge, used in the 
American War of Secession. The results, not re- 
corded, do not Pi gard to have been startling, for 
the lecturer stated in his introductory remarks that 
the horizontal effect produced by even large charges 
is remarkably small. Considering the almost pro- 
hibitive weight required to produce any decisive 
lateral effect, it would seem from the Chatham ex- 
periments, that for land torpedo work a number of 
small charges are decidedly superior to a smaller 
number of large charges. 

This was not the opinion to which the lecturer 
arrived himself. He considered that two descrip- 
tions of mine should be used, one for siege require- 
ments, the heavy dumb-bell arrangement ; and the 
other for field service, a small portable torpedo. In 
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the latter he recommended small charges of some 
high explosive in strong waterproof cases. Why 
the cases should be strong was not stated, and our 
own experience of high explosives points to the fact 
that equally good results would be obtained were 
they encased in weak waterproof envelopes; indeed, 
with explosive gelatine and other compounds un- 
affected by water, no envelope whatever is neces- 
sary. 
As regards the apparatus employed to produce 
the explosion of the torpedoes, the lecturer divided 
them into two clases: (1) those which are purely 
mechanical ; (2) those in which electricity is em- 
ployed. 

It appears that a series of experiments has been 
carried out at Chatham with Class (1) apparatus, 
designed by various inventors, and the lecturer 
stated that the main difficulty was the safe recovery 
of such torpedoes. He considered that the best 
mode of meeting this difficulty yet devised is the 
invention of Major Bucknill, R.E., but the details 
were not described. 

It was evident, however, from the remarks made 
by the lecturer that mechanical mines cannot pos- 
sibly be made active or passive at will, so rapidly or 
so reliably as is the case with electrical arrange- 
ments. Wetherefore entirely concur with the lec- 
turer that land torpedoes (Class 2) are much to be 
preferred, but we should add areservation which he 
did not notify, viz., that they must be laid and their 
faults repaired by those who are acquainted with 
electricity. Consequently it seems to us that mines 
of this class should be under the charge of the 
Royal Engineers, and inasmuch as it may some- 
times happen that a general in the field may not 
have a sufticient number of Royal Engineers avail- 
able, and may wish to employ land torpedoes not- 
withstanding, there appears to be room for the 
employment of the purely mechanical torpedoes 
which any soldier may be trained to manipulate and 
comprehend. 

Major Sale gave the results of trials with electro- 
contact land torpedoes ‘‘ of the roughest possible 
kind,” stating that they had remained thoroughly 
eflicient for three months under disadvantageous 
circumstances as to weather, &c. He also notified 
that the English land service fine wire detonating 
fuze can be worked in conjunction with the new 
battery cells recently introduced for military tele- 
graph equipment by means of insulated wires 
weighing only 27 lb. per mile and about the same 
number of ohms resistance. This is all very satis- 
factory, and as there can be no difliculty in finding 
reliable circuit-closing apparatus for the mines the 
problem seems to be solved so far as the torpedoes 
of Class (2) are concerned. We think, however, 
for reasons already stated, that a sealed pattern to 
guide supply, should be formed not only of Class (2), 
but also of Class (1) torpedo, and that the field work 
course should embody the instruction of Royal 
Engineer recruits in the use of both of them. 

Whatever plan be adopted, it would appear 
highly expedient that everything should be entirely 
buried and hidden from the eye. The moral effect 
is thereby increased, as well as the difficulty of 
removal or destruction by a foe. 

The lecturer considered that the actual casualties 
caused by land mines would be but small, and that 
a large proportion of the mines would probably be 
harmless. If by this he means that many of the 
mines would explode harmlessly, it appears to us 
that the greatest care should be taken to provide 
against it, the firing arrangements being so designed 
that the object producing the explosion is well 
within the destructive area of the torpedo. And 
for this reason, that moral effect is above all to be 
sought for. When a thorough fear of land torpedoes 
has been established, it has been found that even 
good troops will not face them, or attack over 
ground supposed to be mined. In one instance in 
the War of Secession, it has been stated that small 
red flags dotted about in front of long lines of 
trenches enabled the Confederates to withdraw their 
forces and deliver a crushing blow at a distant point 
before the ruse was discovered. 

Major Sale, towards the end of his lecture, calls 
these pets of his ‘‘ underhand weapons.” We 
entirely disagree with him in his point, as well as 
with the idea held by some people that land tor- 
pedoes are inhuman. When a position defended by 
artillery and musketry is attacked, numbers of men 
in the supports and reserves are killed and maimed 
by the projectiles of the defenders, and it frequently 
occurs that this is useless butchery, the leading 
line rushing the defences at the first onslaught, 





and the loss of lives in the rear having no effect 
whatever on the action, for the troops in the first 
line do not, or should not, have their eyes behind 
them. On the other hand land torpedoes kill or 
main the men in the front line in full view of their 
comrades, and the deterrent effect has been proved 
to be most pronounced. For these reasons it would 
appear preferable to use a number of small tor- 
pedoes rather than a few large mines, and to ex- 
plode each small torpedo just in front of a man 
rather than on either side of him, 

In the discussion that followed the paper some 
interesting remarks were made by Commander 
Kingscote, R.N., and by Captain McEvoy, who 
took part in the War of Secession. Colonel Schard, 
R.E., reminded the audience of what General 
Gordon had done at Khartoum with rough arrange- 
ments improvised from iron bombs filled with 
powder and ignited by means of lucifer matches ; 
and any one can read Gordon’s high opinion of them 
by referring to his last journal, page 45. 

It is satisfactory to find that the matter is a 
seriously taken in hand by the Royal Engineers an 
by their energetic chief, and it is to be hoped that 
after developing this weapon of war to a satisfactory 
conclusion, the corps will not be robbed of the 
fruits of their labour—a process which seems to be 
in fashion at the present time. 





THE WEATHER OF JANUARY, 1886. 

THE weather changes of January, in the British 
Isles, have been severe and rapid, frost and thaw, 
snow and slush, ice and puddle in alternation. 
Since January, 1881, the cold has not been so in- 
tense. The mean atmospheric pressure and tem- 
perature, at extreme positions to which the Isle of 
Man is central, were as follows : 





Difference 
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The distribution of rain, including snow, as re- 
gards both frequency and amount, may be roughly 
inferred from the following results. It must be 
noted, however, that the normals have now been 
deduced from the results of observations of the 
amount of rain during the twenty years, 1866-85 : 


Difference 


Places. from Normal. 


Rainy Days. 





in. 
above 0.98 
below 0.63 


op, 88 
above 0.46 


Sumburgh 
Scilly .. 
Valencia 
Yarmouth 


31 
27 
23 
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There being no reporting stations in the Isle of 
Man in connection with the official daily weather 
reports, renders it impossible to consider the rain- 
fall at the central district, such observations as are 
made being available too late for the purposes of 
these summaries. 

The atmospheric pressure and temperature were 
below the normal, and the rainfall below the 
average in the west and south districts, but some- 
what above in the north and east. The daily 
general directions of the winds over these islands 
give a resultant from W.N.W. equivalent to a wind 
blowing from this direction for eightdays. This re- 
sultant agrees with the average distribution of 
atmospheric pressure. The normal resultant for 
January is from 8.W. by 8. Hence the more 
northerly direction of the winds during the past 
month was in correlation with the colder tempera- 
ture. Most of the nights were frosty. Rain or 
snow was measured every day at Sumburgh, and 
rainy days were over frequent generally. The 
highest temperature, 57 deg., was recorded at 


Aberdeen on the Ist ; the lowest, 6 deg., at Rotham- | 1 


stead, onthe 8th. The greatest pressure, 30.25 in., 
occurred on the 12th ; the least, 28.75 in., on the 
3lst. Pressure over these islands did not differ 
much from 29 in. on the 18th. On the 6th, between 
4.30 a.m. and 1.30 p.m., 8 in. of snow fell in 
London ; and the minimum temperature at Kew, 
on the 7th, was 13 deg., and at Dungeness, on the 
8th, 14 deg. At 8 a.m. striking differences of tem- 
perature were shown between Scilly, 45 deg., and 





Nairn, 25 deg., on the 6th ; Valencia, 48 deg., and 
York, 25 deg., on the 10th ; Valencia, 42 deg., and 
York, 18 deg., on the 19th; Valencia, 42 deg., 


and York, 20 deg., on the 20th; Aberdeen, 40 deg., 


and Parsonstown, 19 deg., on the 23rd. On the 
3rd lightning and aurora were seen in the north 
of Scotland. On the 9th bright aurora was seen at 
Kew. Between 8 a.m. and noon of the 13th, a 
severe thunderstorm with hard squalls of heavy 
rain and hail passed east-southeastward over central 
England. The wind had tremendous force for 
short intervals of time, and within narrow limits of 
country. As a rule, when the temperature falls 
the barometer rises, but on the night of the 7th 
both were observed going down rapidly at the 
Kew Observatory. There was little wind at the 
time, and a dense fog came on shortly after mid- 
night, when the wind backed from N.N.E. to S. W. 
A brisk wind sprang up, and within an hour or two 
from that time the air temperature had risen to 
35 deg., thus indicating a sharp elevation of 20 deg. 
Snow has been coming and going all the month, 
rendering going about very uncomfortable for 
pedestrians, and greatly impeding locomotion of 
all kinds. 

A cyclonic disturbance passed eastward over 
south England on the 6th, barometer at its centre 
29.4; another, barometer 29.0, moved down the 
North Sea into Holland on the 8th and 9th; both 
were attended with snowfalls. A secondary cyclone 
reached the south-west of England on the 19th 
from N.N.W. ; another passed the Strait of Dover 
south-westward on the 21st ; and a depression centre 
remained about the entrance of the English 
Channel during the 24th and 25th, and came up 
east-north-easterly on the 26th. 

The distribution of the winds throughout the 
month may be summarised thus: Westerly, 1st 
to 5th ; northerly, 6th to 14th; westerly, 15th to 
19th ; north-easterly, 20th to 26th ; south-easterly, 
27th to 29th ; south-westerly, 30th and 31st. 

According to the ocular observations of the 
weather conditions, clear days ranged between 8 in 
the east and 1 in the west ; overcast days from 15 
in the south to 21 in the north. These would in- 
dicate most sunshine in south and east England, 
and least in Scotland or Ireland. During the five 
weeks ending February Ist, the duration of bright 
sunshine, estimated in percentage of its possible 
duration, was 19 for these islands altogether, east 
England 27, Channel Isles 25, east Scotland, south 
and south-west England 22, central England 21, 
south Ireland 19, west Scotland 16, north-east 
England 15, north-west England 14, north Ireland 
12, north Scotland 11. 








ELECTRIC SELF-INDUCTION. 

At the meeting of the Society of Telegraph 
Engineers and Electricians on Thursday, January 
28th, Professor Hughes delivered his inaugural 
address as President. The subject chosen by him 
was the best he could have selected, namely, a new 
research of his own into the self-induction of an 
electric current in relation to the nature and form 
of its conductor. It is characteristic of the work of 
this investigator that it is always of real and sub- 
stantial value, and has the peculiar interest and 
charm of new discoveries which lead immediately 
to practical results. 

The phenomenon of self-induction was observed 
by Henry in 1831, and investigated in 1834 by 
Faraday, who showed that on sending an electric 
current through a wire a momentary current is 
induced in the wire opposite in direction to the 
primary current ; and, conversely, on stopping the 
primary current in the wire an induced current of 
the same instantaneous character is excited in the 
same direction as the primary current. This effect 
is augmented when the conductor is in the form of 
a coil, as we have then. in addition, the reaction of 
the superposed currents ; but the effect exists to a 
great extent even when the wire forms but a single 
loop, or a straight wire with the earth forming the 
returning portion of the loop, as in all telegraph 
ines. 

In order to study the influence of the form of 
the conductor and also of its material on this phe- 
nomenon, Professor Hughes constructed an appa- 
ratus which may be considered as a combination of 
his well-known induction balance, or sonometer 
(see ENGINEERING, vol. xxvii., page 217), and the 
‘* metre” form of Wheatstone bridge. The resistance 
of the wire is measured and balanced by the bridge ; 
the induced or extra currents are measured and 
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reduced to zero by an equal opposed induced 
current from an induction balance. Fig. 1 illus- 
trates the connections of this apparatus, where the 
‘* bridge” wire A K B consists of a German silver 
wire 1 metre long, 0.25 millimetres in diameter, 
and having about 4 ohms resistance. This wire is 
stretched and sustained by two wooden arms 
articulated at K, so that the terminals A and B can 
be separated more or less as desired. The wire X 
to be tested for self-induction, is connected between 
A and B, thus completing the closed circuit of the 
bridge. 

The battery H, which is simply a Daniell cell, 
is connected to the terminals A, and C, of the 
bridge, through a rotary interruptor or rheotome G, 
which can be driven at different speeds ; and also 
through the primary wire E of an induction coil E F. 
A telephone I, which corresponds to the galvano- 
meter of the ordinary Wheatstone bridge, is con- 
nected to the other corners of the bridge B D 
through the secondary wire F of the induction coil 
EF. It was necessary that the bridge should be 
as free as possible from self-induction, and hence 
no coils were used in its construction. The resist- 
ance of the wire X under test was balanced by 
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sliding the terminal contacts'D and C; but it is 
evident that there can only be silence in the tele- 
phone when the self-induction of the wire X as well 
as its resistance, is balanced. This was done by 
making the induced current in the secondary wire 
E of the sonometer equivalent and opposite to the 
self-induced current in X. To this end the secon- 
dary wire F could be turned so that its axis was 
inclined to the axis of the primary wire E, the 
pointer indicating on a graduated arc the angle of 
inclination. The maximum induction current in E 
is, of course, obtained when its axis is parallel to the 
axis of Eand the minimum or “‘ zero” current when 
the two axes are at right angles. 

The induced or compensating current is there- 
fore inversely proportional to the angle between 
the axes ; and the value of the current for each 
degree of the scale in the actual apparatus used, was 
z#v0 Of the primary current through the wire X. 
The latter current could be varied in strength from 
.001 to .250 ampére. A reversing key, not shown 
in the diagram, was also included in the arrange- 
ment in order to insert the interruptor in the tele- 
phone circuit and close the battery current from H 
to A, so as to balance the resistances alone as by 
the ordinary bridge test with a telephone for the 
galvanometer. 

Resistances are ordinarily measured when the 
current has attained its ‘‘stable period,” as M. 
Gaugain termed it, that is to say its normal strength. 
But before it does so, the current passes through a 
‘*variable period.’ It is in this period that the 

phenomena of induction take place. 

’ The resistance during the stable period was mea- 
sured by keeping a continuous current on the 
bridge and interrupting the telephone circuit alone. 
The resistance during the unstable period was 
tested by the arrangement shown in Fig. 1, where 
an intermittent current, of from 10 to 100 contacts 
a second is passing through the bridge wires, and 
self-induction is compensated for by the coils E F. 
The reversing key referred to, permitted these 
changes of connections to be made as often as 
desired, without loss of time. The resistance 
values obtained in these two periods are, accord- 
ing to Professor Hughes, not equal. He finds 
that when the resistance of X is balanced for the 
stable period, a fresh adjustment of the bridge 
1s necessary to balance it for the unstable period, 
apart from the compensating induction current re- 
quired to silence the telephone. It is only when 
both the resistance and the extra or self-induced 
currents in the wire are balanced that the telephone 
is entirely dumb. 

Professor Hughes has made an extraordinary 
number of observations with the apparatus we 
have described, and his paper to the Society of 
Telegraph Engineers is replete with the results he 
has obtained. Stated in general terms he has 
found that the force and duration of the extra 





currents set up in conductors, depend upon the 
material employed, its molecular condition, and the 
form of the conductor, independently of its resist- 
ance or the electromotive force of the primary cur- 
rent. Increased force of the extra currents due to 
increased length of the conductor, is proportional to 
the length of the wire, diminished by the increased 
resistance, but with its wires of equal length in- 
creased cross-section, or decreased resistance, does 
not produce a corresponding increase in the electro- 
motive force of the extra currents. The duration 
of the charge and discharge of the wire is indepen- 
dent of the electromotive force of the extra currents, 
‘*for,” says Professor Hughes, ‘‘if we compare 
currents of equal electromotive force obtained from 
copper and iron, it will be found that the duration 
of these currents in wires of 1 millimetre in diameter 
will be seven times slower in iron than in copper, and 
astill greater difference will be found in larger wires. 
The longest or slowest charge and discharge take 
place in the purest soft iron, and they have a con- 
stant ratio of increase with increased diameter of 
the wire, my experiments giving for wires of 
double the previous section, or for wires of four 
times less resistance, a mean increase of three times 
its previous duration.” 

he following Table gives the electromotive force 
of the extra current in different metals. The values 
were obtained from wires of equal lengths, ranging 
from 10 centimetres to 5 metres, which showed no 
trace of static change on the instrument : 


TaseE I.— Wires 1mm. in Diameter, 30cm. in Length. 


Soft Swedish iron 100 
»» puddlediron _... 2 78 
Swedish iron, not softened ... 55 
Soft cast steel... odd ve 41 
Nickel* ... wad ae 34 
- Hardened cast steel ... 28 
bse al ats ae ps 
opper .. 2 
Brass... 13 
Zinc* 12 
Lead... xe iat «ts a ake 10 
German silver ... pe Pa me oe 7 
Mercury* ae ais ete os pe 2 
Carbon* ... ais path a AS pss 1 


* Being unable to procure wires of these metals, wen 
were tested in the form of strips, and compared wit 
similar strips of copper. Mercury was in a glass tube 
2 mm. in diameter; carbon tested in the form of electric 
light carbon from 3 mm. to 10 mm. 


The above comparative values are only true for 
wires of 1 millimetre in diameter, as the effect de- 
pends on the size of the wire in relation to its 
material. In soft Swedish iron the electromotive 
force of the extra currents decreases with each in- 
crease of its cross-section, as was partially foreseen 
by Maxwell, who, in his great work on ‘‘ Electricity 
and Magnetism,” says: ‘*The elecromotive force 
arising from the induction of the current on itself, 
is different in different parts of the section of the 
wire, being in general a function of the distance 
from the axis of the wire as well as time.” Pro- 
fessor Hughes finds, moreover, that while the in- 
crease of electromotive force does not increase 
directly as the sectional area of the conductor in- 
creases, there is a critical maximum diameter at 
which a decrease of the electromotive force sets in, 
and continues with each further increase of dia- 
meter, and that this turning-point diameter is 
different with different metals. 

The following diagram of curves shows the rela- 
tion between the electromotive force of the extra 
current and the diameter of the wires for a few 
metals. It will be observed that there is a very 
rapid rise of electromotive force in soft iron with 
an increase of diameter in the wire from 0.10 milli- 
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metre to 1 millimetre, and then a slow gradual de- 
crease with each increase in the diameter, until at 
the comparatively great diameter of 10 millimetres 
the force is very little more than that in a wire of 








0.10 millimetre. Copper, it will be seen, has 
nearly double the initial force of brass in fine wires, . 
and arrives at its maximum at 4 millimetres; but 
brass creeps slowly up, passing copper at 5 milli- 
metres in diameter, arriving at its maximum at 
6 millimetres, and finally at 10 millimetres, has 
more electromotive force than copper ; their posi- 
tions being reversed in the diagram. Zinc in rods of 
10 millimetres gives a still higher rate than brass, 
whilst in small diameters its electromotive force is 
less. For non-magnetic metals, says Professor 
Hughes, it is probable that the greater the specific 
resistance of the metal the greater the diameter of 
the wire before the fall commences. 

Carbon is remarkably free from self-induction, 
and although there is a rise of force in rods of 
3 millimetres to 10 millimetres, it is so small as to 
be hardly measurable, and this material therefore 
appears adapted as a resistance during the ‘‘ variable 
period.” 

Professor Hughes has also found that the reac- 
tion of a current on itself when flowing in a parallel 
return wire, depends on the nature of the metal. 
With iron the return wire reduced the extra cur- 
rents 15 per cent. in his. experiments, and with 
copper 80 per cent., so that a telephone line having 
its return wire close to it should be of copper. 
When the parallel currents were in the same direc- 
tion, the electromotive force of the extra currents 
was much more enhanced in the case of copper than 
of iron. The true self-induction of a copper wire 
can in fact only be obtained when it is straight, and 
the return wire at such a distance that its influence 
is inappreciable. 

Important in a practical sense is the next ob- 
servation to the effect that self-induction is reduced 
80 per cent. in iron and 35 per cent. in copper by 
using the metal in the form of a flat strip or ribbon 
instead of a cylindrical wire ; and if the ribbon be 
divided longitudinally into parallel strips, and these 
separated, say, one centimetreapart, it is still further 
reduced. With the strips Professor Hughes found 
the percentage reduction 94 per cent. in iron and 
75 percent. in copper. Table II. shows the com- 








Taste II, 
Flat Strips‘compared | § . | ws | 
with Round Wire 30 cm. = ¢ Fig *y oh Es a 
in Length. 2\ic ‘ , ¢ 
ool | wns 
Wire 1 mm. diameter ..| 20 |100 Wire 1 mm. diameter 20 |100 
Strips. Single Wire, 
0.25 mm. thick, 2 mm. bs 











wide ..  ..  ..| 15} 35 0.25 mm. diameter ..| 16 | 48 
Same, 5mm. wide ..| 13 | 20 Two similar wires ..| 12 | 30 

a : ..{ 11 | 15 Four se --| 9| 18 

” % ..| 10 | 14 |Eight i --| 8110 

” ” --| 9 | 13 Sixteen 2 oof (me i@ 
Same strip rolled up in} Same, 16 wires bound 

the form of wire | 17 | 15 | close together 12 


“ 18 





parative reduction for ribbons and parallel wires in 
the same plane, but separated 2 centimetres from 
each other, so as to imitate the longitudinal strips 
into which the ribbon is supposed to be cut up. It 
will be noted that when the ribbon is rolled up the 
self-induction rises, and when the wires are bound 
together as in a “‘ strand” it rises ; but at the same 
time the strand of fine wires has less self-induction 
than a solid wire of thesame weight. A remarkable 
fact is that whilst a solid iron wire has an inductive 
capacity 80 per cent. greater than a solid copper wire, 
a reverse effect is obtained with strands ; for an iron 
strand has 33 per cent. less self-induction than a 
similar one of copper. Steel behaves like iron ; 
and it is curious that the extra currents of a steel 
or iron wire 4 millimetres in diameter, are ex- 
tremely slow, whereas those of a ribbon or strand 
are actually quicker, than those of a solid copper 
wire of the same resistance. Professor Hughes 
points out that this fact is applicable to the con- 
struction of telegraph lines and lightning con- 
ductors ; flat sibhous of copper, not iron, should 
be used for the latter. The conductor, if of copper, 
— be 1 millimetre thick to 10 centimetres wide ; 
and if iron is used atall it should be in the form of a 
strand of many fine wires, not as a solid wire. In 
these forms the self-induction which tends to retard 
the electricity and deflagrate the wire is ‘greatly 
reduced. Professor George Forbes has also shown 
that flat conductors are best for conveying electric 
lighting currents; and Mr. Preece has found that 
on a telegraph line 278 miles long between London 
and Newcastle there was a gain of speed in tele- 
graphing of 12.9 per cent. on a copper wire as com- 
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pared with an iron one of the same resistance and 
statical capacity. In connection with this last 
observation, Professor Hughes finds that an iron 
telegraph wire has, when rapidly intermittent cur- 
rents are sent through it, more than three times the 
resistance that it has when measured during the 
stable period with a continuous current in the ordi- 
nary way. With a stranded iron or a copper wire, 
however, there was little difference in the resistance 
as measured during the variable and the stable 
periods. Moreover, the difference in time of the 
duration of the extra currents between solid iron 
and copper, or stranded iron, is so great that in 
Professor Hughes’ opinion a solid iron wire belongs 
to the class of slow conductors, whilst copper and 
stranded iron wire belong to the rapid, and are 
therefore best adapted for the telephone and rapid 
telegraph instruments. The fact that iron strand 
wire,is even preferable to copper for rapid currents, 
is extremely interesting. 

A tine coating of copper reduces the self-induc- 
tion of an iron wire in a marked manner ; and this 
is due in Professor Hughes’ opinion to the difference 
of electromotive force of the extra currents in the 
two metals, for by employing a fine copper wire 
parallel with an iron wire, and in contact at the 
ends, the extra current was reduced 60 per cent. 
If the capacity of the iron has already been re- 
duced, as in a sheet or. strand conductor, the addi- 
tion of a single copper strand increases the electro- 
motive force, as the electromotive force for copper 
is above that for stranded iron. 

Iron wire is peculiarly sensitive to physical 
changes and hence to variations in its self-induc- 
tion. Heating it to a bright red heat reduced the 
self-induction below that of copper. Straining it 
longitudinally also reduced this property ; so did the 
traces of circular magnetism left on it by the passage 
of a continuous current. Reverse currents destroy 
this magnetism and increase the self-induction ; 
but heating the wire, magnetising, or vibrating it 
during the passage of the current, diminishes the 
self-induction, probably by aiding the effect of cir- 
cular magnetism. This magnetism will continue 
whilst the intermittent currents are in the same 
direction. 

In conclusion Professor Hughes shows that the 
electromotive force which is self-induced in a con- 
ductor is higher than that induced in a second and 
independent circuit. Faraday has proved both 
phenomenon to be essentially of the same nature ; 
self-induction being due to electro-magnetic reac- 
tions of different parts of the primary current on 
itself. This reaction must be strongest in the axis 
of the wire itself; and hence it is possible to 
obtain extra currents of far higher electromotive 
force than those from a secondary wire of the same 
length. 








NOTES. 
SoakiInG Pits ror TyREs, 

Tue Osnabriick Steel Works is making use of 
‘* soaking pits”’ for the slow and uniform cooling of 
tyres after rolling. The pits used are constructed 
in the ground, in the usual manner, of firebrick 
material, and are of such a size that they hold 
twelve tyres, one placed on top of the other. The 
tyres are taken to the pits directly they are rolled 
by means of travelling cranes, and are left to cool 
for three or four days in the closed pits. Experi- 
ments have proved that tyres cooled in this way 
have 50 per cent. greater strength than those cooled 
in the usual manner in ashes or simply exposed to 
the air. 

A TELEMICROPHONE, 

M. Mercadier, the well-known French experi- 
mentér, has devised an apparatus which he a 
telemicrophone, and which is in reality a combined 
magneto telephone, and a carbon microphone trans- 
mitter, The microphone is so fixed to the iron 
telephone plate that the magneto currents produced 
by speaking to the plate are superposed upon the 
microphonic currents, which are aso due to the 
vibrations of the plate. The double effect is thus 
obtainable at will; and the apparatus acts both as a 
transmitter and receiver. M. Mercadier has also 
fitted his apparatus with acoustical tubes which 
convey. the sound to and from it without the 
naneelp of putting the apparatus to the ear or 
mouth. 


Tur PassaGe or Copprr across A Gas. 
A curious ee a nee has been observed by M. 
Blondlot, and communicated to the French Academy 
of Sciences. A dise of platinum and a disc of 





copper 0,03 metres in diameter were fixed vertically 
in front of each other by help of two platinum 
stands. The discs were 3 or 4 millimetres apart, 
and both were placed inside a bell-jar of porce- 
lain open below." The apparatus was then heated 
red hot for three hours by means of a gas furnace, 
and although there was no electric current it was 
found that the face of the platinum disc was 
blackened with a deposit containing copper and 
platinum. In short the copper had crossed from 
the copper plate to the platinum one. M. Blondlot, 
by repeating the experiment in different gas, found 
that the nitrogen of the air was the agent in this 
transport of matter. The nitrogen combines with 
the copper, and lodges on the platinum, either in- 
corporating itself with the latter or decomposing in 
contact with it under the influence of its high 
temperature. 


GaAs AND PETROLEUM IN BELGIUM. 

It appears that the gas companies in Belgium are 
beginning to seriously feel, and to fear, the compe- 
tition of petroleum, which is always increasing ; 
and some of the papers are taking up the question, 
declaring that the home coal and gas industry 
ought to be protected against injury from the 
foreign petroleum. An article in this sense in one 
of these papers contains the following: ‘‘In 1884 
our importation of petroleum reached: refined, 
151,000,000 kilogrammes ; unrefined, 6,900,000 
kilogrammes. The expected increase for 1885 
would be 25 to 30 millions of kilogrammes. This 
trade only supports the people engaged in the dis- 
charge of the vessels at the seaports, the workmen 
at the store-houses and at some refineries and other 
establishments. The value to the railways of the 
carriage of this petroleum is 832,000 francs per 
annum. On the other hand we have the essentially 
national coal industry, giving employment to at 
least 5000 workmen, giving an income to the rail- 
ways of over 2 millions of francs.” The conclusion 
drawn is that the Government must soon put on an 
import duty sufficient to handicap the petroleum, 
as been done in France and as is 
done in Holland. 


about to be 


THE AWARDS OF THE HeattH EXursirion. 

A striking instance of the majestic slowness with 
which some official affairs are managed, is afforded 
by the late International Health Exhibition. It 
will be remembered by exhibitors and others that 
the several juries were summoned together at an 
early date, and enjoined to discharge their onerous 
duties with all possible care and seemly diligence. 
Despite these wise recommendations, their delibe- 
rations were not made public until within a few 
weeks of the day fixed for closing. The er 
rapidity with which fortunate exhibitors displayed 
their gold and silver-printed cards testifying to the 
appraised merit of their goods, showed the marked 
esteem in which they held the opinion and deci- 
sions of the international jurors. For many months 
afterwards, however, they had nothing more sub- 
stantial to show their friends and clients than their 
names in the official catalogue of awards ; and in- 
credibile dictu the authorities have not even yet 
discharged their obligations to the distinguished 
class of exhibitors who were fortunate enough to 
obtain the highest awards of all, viz., the Diploma 
of Honour and Special Certificate of Thanks. It is 
now fifteen months since the Exhibition passed 
away into history, and we learn that these much- 
prized documents are not only undistributed, but 
not even yet ready. We think that exhibitors 
have reason to congratulate themselves that these 
amateurish series of South Kensington shows is to 
be ended with the present year. The public have 
already shown signs of being weary with them, and 
exhibitors have had too many causes for complaint 
to make it likely that they would stand the strain 
for another season. We believe and hope that the 
coming Exhibition will be a great success in spite of 
defective management. The opportunity will be a 
grand one for displaying the splendour and re- 
source of the empire, and as the various colonies 
will be represented by their own commissioners, 
the central commission having less to do, will pro- 
bably be less open to criticism. Besides, Sir Philip 
Cunliffe Owen will take the active command, a fact 
which goes far to guarantee success for the execu- 
tive. 

A Deep Sea LicutHovss. 

A few years ago it was proposed by Mr. C. 
Anderson, of Leeds, to construct deep sea light- 
houses in the form of a large cylinder of wrought 
iron 290 ft. long and 36 ft. in diameter, having a 





tower rising 140 ft. above the water, and fitted up 
as a lighthouse. The middle part was to be made 
unsinkable by a packing of buoyant material, and 
the lowest part was to be ballasted. A new plan, 
invented by the late Captain Moody, has been 
illustrated by a large model constructed at the 
Barrow Shipbuilding Company’s yard. It consists 
of a central vessel of iron or steel divided into 
water-tight compartments and having four rays pro- 
jecting from it. An iron bulwark runs round the 
vessel, and scupper holes are specially provided to 
carry off storm water. The vessel is anchored by 
four cables running from between the rays ; and in 
deep water the cables would be moored to buoys 
anchored in the sea. In shallow water the cables 
run direct to the mooring anchors. A telegraph 
cable, connecting the vessel with the shore, runs 
through a hole in the centre of the hull, so as not 
to be fouled with the anchoring cables. A lattice 
tower of steel starts from the hull, and is to be 
fitted with a lantern 60 ft. above the water line. 
The length and breadth of the central hull in actual 
practice would be 80 ft. Every accommodation for 
the lighthouse keepers and telegraphists would be 
provided, together with a sufficiency of stores. The 
hull is of an arched or curved form to resist the 
waves better ; and, owing to its form and mooring, 
it can also keep its position in any state of wind 
and tide. The model which was recently tried 
successfully at Barrow is to be submitted to the 
Trinity Board, and sent later on to the Shipping 
Exhibition at Liverpool. The question of ocean 
telegraph and lighthouse stations is no doubt a very 
important one, and it is likely enough to be realised 
in the future. Already we have a step in that - 
direction in the case of the lightship off Walton, 
Essex, which is in communication with the shore 
by a cable some eight or nine miles long, laid 
by the Telegraph Construction and Maintenance 
Company, and worked by telephone and telegraph. 
Quite recently it did prompt service in calling out, 
and subsequently stopping, the district lifeboat 
before it put to sea, owing to the fact that the 
vessel which was in distress had succeeded in 
getting off the ‘‘ground” before the lifeboat was 
launched. 


EartH CURRENTS IN THE BEN Nevis OBSERVATORY 
TELEGRAPH CABLE. 


At the last meeting of the Royal Society of Edin- 
burgh, a most interesting and suggestive paper on 
this subject, by Mr. H. N. Dickson, was read by 
Professor Chrystal. Disturbance of the telegraphic 
instruments at the Observatory by earth currents had 
frequently been observed, and the inference drawn 
from the disturbances was that the currents always 
existed, though with varying degrees of strength. 
Extending from about the middle of September till 
about the middle of October, 1885, a series of 
careful observations was made, with the view of 
determining, if — how far the disturbances 
were regular. By means of a galvanometer in- 
serted in the telegraphic circuit, observations were 
taken every hour, and the results appeared to show 
that from midnight till four o’clock a.m., there was 
an earth current passing up the mountain, and 
reaching its first maximum about two a.m. This 
was then followed by a slight return current down 
the line till about five o’clock, when a strong current 
up the line set in, which reached its maximum for 
the day at ten o’clock forenoon, and its minimum 
at one P.M. Subsequently the current increased 
pretty rapidly down the line again till three P.M., 
and became rather unsteady during the next five 
hours. Then an uphill current steadily set in again, 
increasing till nine o’clock, and reaching its mini- 
mum at eleven P.M. hile these observations 
were in progress the summit of Ben Nevis was 
almost continuously enveloped in storm and mist, 
and by this the results were, to some extent, neces- 
sarily affected. When the top of the mountain was 
clear, it was observed that there was a strong current 
passing up the cable, the current being reversed 
when the opposite condition of things prevailed. 
The current was always found to be down the line 
during a fall of snow. In the opinion of Professor 
Chrystal, these results opened up an interesting 
field in electrical science, which could only be 
thoroughly investigated by help from Government. 
One thing required would be to obtain possession 
of a land-line to make experiments as to the effect 
of earth currents along the horizontals. Mr. Sang 
said that the results detailed in the paper materially 
affected the results of the determination of the 
earth’s density by means of a plummet. The devia- 
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tion of the plummet on which those results were 
based, might be caused entirely, he thought, by the 
presence of the currents spoken of, 


THE Sims TorPEDO. 

We learn from our Transatlantic contemporary, 
the American Engineer, that the United States 
Government have recently purchased five Sims 
torpedoes, and that the War Department has con- 
tracted for five more, which are being constructed 
by the inventor. The Government have also taken 
money for seven others which are being made at 
the Edison Machine Works, It would seem, there- 
fore, that in America at any rate this weapon is 
looked on as having successfully passed that experi- 
mental stage at which so many promising inventions 
fail, and may now be regarded as a recognised 
means of defensive and offensive warfare. The 
Sims torpedo is composed of a cylindrical hull of 
copper 7; in. thick. It is 28 ft. long, 21 in. in dia- 
meter, and is made in four sections put together by 
means of lock joints. The ends are conical in form, 
and are capped with steel. The total weight of the 
torpedo is 40001b. The copper cylinder is sup- 
ported at a depth of 5 ft. below the surface of the 
water by a copper float, steel stanchions making 
the connection between the two. The float is 
packed with cotton, and may, it is said, be riddled 
with shot but yet remain on the surface and support 
the torpedo beneath it. On the top of the float two 
balls, mounted on rods, are placed in order to denote 
to the operator the position of the torpedo. A 
sharp strong blade, which is set at an angle of 
60 deg. from the vertical, forms the cutwater. 
This is intended to cut through obstructions, but 
in case of it striking any substance it cannot divide, 
the angle at which it is set may cause the torpedo 
to dive under and rise by its buoyancy on the other 
side, The weapon is propelled, steered, and ex- 
ploded from the shore by electricity. For this pur- 
pose two miles of cable are stored in the after part 
of the torpedo, the weight of this cable being 
1400 lb. It contains two wires, one for steering 
and the other for propelling. For the purpose of 
steering, two powerful magnets are placed in the 
after part. When the torpedo is going straight 
ahead the rudder is held in the centre, but by the 
operator moving a small lever on shore the current 
passes from one magnet to the other, and the rudder 
is put over in the required direction. A speed at 
the rate of over 11 miles an hour has been reached 
on Government tests, but it is expected that this 
will be exceeded. The charge consists of 400 lb. of 
dynamite. These torpedoes have been tested by 
being anchored in front of a fort and kept under a 
concentrated fire for hours until the float has been 
completely riddled and they have yet been ready 
for active service. 


WortTHINGTON Pumpine ENGINEs. 

We have, on several occasions, called attention 
to the high duties claimed for the Worthington 
pumping engine under ordinary conditions of 
working, and have mentioned the fact that this 
engine is employed in about 40 per cent. of the 
United States and Canadian water works, while it 
is the standard type used on the great system of 
oil-pipe lines that cover Pennsylvania with a net- 
work, and carry oil continuously under pressures of 
from 1200 Ib. to 1500 lb. per square inch, from Lake 
Erieto New York Harbour. The Henry R. Worthing- 
ton Company, of New York, is by far the most 
powerful corporation engaged on the manufacture of 
pumping machinery in the United States, and the 
magnitude of their operations may be judged by the 
fact, that at the present time the total amount of 
water delivered daily by their engines at the various 
water works in America is 1,000,000,000 of gallons. 
There can be no doubt that the admirable simplicity 
of these engines, and their directness of action, 
are advantages that strongly recommend their 
adoption by water works engineers, and we have 
supposed that it was chiefly these features, com- 
bined with the contingent advantages of small 
cost for foundations and cheapness in main- 
tenance, that had brought them into so much 
favour in the United States. Claims as to their 
economy of working had been strongly urged by the 
Worthington Company, who insisted that their 
engines could hold their own with the best types of 
Cornish or other pumping engines made in this 
country, but it was not unnatural to regard these 
assertions as being somewhat difficult of absolute 
demonstration. It is therefore satisfactory to know 
on the best authority that the Worthington Com- 
pany have not advanced any claims as to the effi- 





ciency of ‘their pumping machinery that are not 
substantiated by actual results. Mr. J. G. Mair, one 
of the ners of Messrs. James Simpson and Co., 
of Pimlico, has recently returned from a visit to 
America, undertaken with the special object of 
satisfying himself upon this subject, and after 
having conducted an exhaustive series of trials, he 
is fully convinced as to the efficiency and economy 
of this engine, and that while being capable 
of as high a duty as the best types of pump 
made in this country, it has also the important ad- 
vantages due to simplicity, lightness, and cheap- 
ness of maintenance. Mr. Mair’s visit has resulted 
in an arrangement with the Worthington Company 
by which Messrs. Simpson and Co. will undertake 
the manufacture of the Worthington pumping engine 
in this country, and from the combination of two 
such powerful associations, we may expect to see a 
remarkable development in this department of engi- 
neering, 


Tuer Brush Company. 

It is satisfactory to learn from the report of the 
Anglo-American Brush Electric Light Corporation, 
Limited, that the business continues to improve and 
that a dividend, although a small one, will be paid 
to the shareholders. The area of the company’s 
operations has been extended by the absorption of 
two of its progeny, the Great Western and Brush 
Midland Companies, as mentioned in a former Note 
on this subject, while a central station has been pro- 
cured in nchester. Abroad the prospects are so 
good that the former general manager, Mr. Frank 
Wynne, has been appointed to superintend the 
Continental work. The Anglo-Spanish Company 
has relinquished its rights, and that country now 
presents a field to be worked from this centre. Of 
course the Electric Lighting Act stops the way of 
all large ventures here, but an effort is to be made 
to get it amended, and for this purpose a new Bill 
is to be introduced into the House of Lords by Lord 
Rayleigh. Turning to the accounts we find that 
the total amount owing to creditors of the corpora- 
tion is 62331., while the good debts and cash at the 
bankers amount to the respectable figure of 39,5631., 
the balance being about 12,000/. greater than at the 
corresponding period of last year. The patents and 
goodwillaccount hasbeen increased by 12,5361., about 
11,0001. of which represents the consideration paid 
in shares for the surrender of the licenses and good- 
will of the two English companies mentioned above. 
The remainder is made up of the cost of main- 
taining the patents and of securing additional ones 
to cover recent improvements. Nothing has been 
written off this sum for depreciation, the directors, 
considering the value of the Spanish patents which 
have reverted to them, and which do not appear in 
the books, as more than an equivalent for the re- 
duction in the other patents. The property account 
shows an increase of 11,786/. due to the acquisition 
of the land and buildings of the Great Western and 
Midland Companies, and to the purchase of a cen- 
tral station at Manchester. The stock account 
shows no material variation and stands at 69,6261. 
In the profit and loss account we find a gross profit of 
20,9351. The expenses have been 11,514l., of which 
the principal items are: Rent, 1688/, ; fuel, 14331; 
directors’ fees, 15001. ; salaries, 5487/.; travelling, 
carriage and freight, 1113J. ; and advertising, agency, 
and sundries, 1015/. The net profit, including 
16151. carried forward from last year, is 67281., of 
which 2000I. is to be written off the properties and 
plant account, 3803/. applied as dividend, and 9241. 
carried forward. The vacancies in the Board, 
caused by the death of Mr, Ladd and the resigna- 
tion of Mr. Courtenay, have been filled by the ap- 
pointment of Lord Sudely and Major-General 
Webber, R.E., C.B., the latter of which is the 
managing director. 


Important TRIAL OF ARMOUR-PLATING. 

We learn from Stahl und Hisen that some very 
important and interesting competitive trials of 
armour-plating were to commence on January 20th 
of this year, It having been decided to make 
Bucharest into a first-class fortress, that town is to 
have a girdle of fortifications 60 to 70 kilometres 
long, with 18 forts. These forts, or the principal 
ones among them, are to have 40 revolving turrets 
of armour-plating, each to contain two 15-centi- 
metre guns. In order to decide on the best style 
of turrets to use, it has been decided to invite two 
firms which have a special reputation in this direc- 
tion, to erect turrets in the neighbourhood of Bucha- 
rest for the purpose of submitting them to a 
thorough trial by actual bombardment. The firms 





in question are H. Gruson, of Magdeburg, in Ger- 
many, and the French company of St. Chamond. 
Both firms have accepted the test and have erected 
the turrets as required. The trial does not seem to 
be so much one as to the relative merits of plates 
produced by the two firms, as one to decide which 
is the better of the two systems of constructing the 
turrets, which are quite different in many ways. 
The only resemblance between the two systems is 
that both have an upper revolving part of rolled 
iron, and a lower fixed outer armour of cast iron, 
which protects the revolving portion up to the level 
of the gun-ports. This outer fixed armour is in both 
cases, further protected by slopes of béton, so that 
only the upper and actually revolving portion will 
be exposed direct to the enemy’s fire. Gruson’s 
turret is constructed on the plans of Major Schu- 
mann, and has a low cupola-shaped top, which pro- 
jects but little above the fixed ramparts. It is in- 
tended to rely on this umbrella form to turn the 
shot and shell without giving them any chance to 
bring their full force to bear. The iron of this 
German turret is only 20 centimetres thick. The 
French turret is built on another plan, that of a 
round tower which projects.much more above the 
ramparts and which is intended to be of such thick- 
ness and strength as to defy the direct fire of any 
guns that can be made use of ina land siege. It 
has iron of 40 centimetres thickness, so that the 
weight of this turret is very much greater than that 
of its German rival, The difference in weight is 
30 tons, The designer of the French turret, Major 
Mongin, has planned a very ingenious meehanism 
for effecting the revolution of the greater weight 
without the difficulty which might be expected, 
but it has been objected that this apparatus is so 
much more complicated than Gruson’s, that it 
gives an element of danger in the increased chance 
of its getting out of order during use. In Gruson’s 
turret the gun and the turret are connected, so that 
the gun is fixed and canonly move in a vertical plane, 
whereas in the St. Chamond turret the gun is free 
and will recoil into the turret at each discharge. 
The trials are to last some three weeks and are ex- 
citing a very great amount of interest. As of the 
two systems and the two manufactures on trial, one 
is German and the other French, many of the papers 
in the respective countries are taking particularly 
keen interest and speak of the affair as a sort of 
Franco-German duel. 





CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1885. 
CoNcLUDING ARTICLE, 


NotwiTHSTANDING the fact:that last year’s output of 
new steam shipping on the Clyde was considerably 
short of what it was in several preceding years, there 
was a large amount of engineering work done, The 
Fairfield Shipbuilding and Engineering Company 
(Limited), formerly Messrs. John Elder and Co., took 
a very prominent place, but their total output of 
horse-power was very much less than in any of the 
five years immediately preceding 1885, for over that 
period it ranged from 38,024 effective horse-power up 
to 56,995 horse-power, whereas last year’s was only 
about 15,000 horse-power, or scarcely as much as that 
turned out in 1879, which was pre-eminently a year 
of limited results as to work done, Over the past 
seven years, however, the Fairfield Engine Works have 
turned out new engines having a total of about 260,000 
indicated horse-power, an amount of work which has 
not been equalled by any other existing firm, either 
at home or abroad. The Fairfield Company’s largest 

iece of work in the pes year, was the engines of the 

resident Meyer, belonging te the North German 
Lloyd’s, which are understood to indicate about 7000 
horse-power. In last year’s work Messrs. Denny and 
Co., Dumbarton, took the leading place in respect of 
the effective horse-power of the engines constructed, 
as the eleven steamers built during the year at the 
Leven Shipyard, totalled up to 17,020 indicated horse- 
power, an amount which a only been exceeded on 
three previous occasions, the firm’s highest annual output 
being 23,200 indicated horse-power, in the year 1883, 
while the total for the past seven years may be put 
down at about 122,000 horse-power indicated. Messrs. 
Denny and Co.’s largest engines last year were those of 
the Mararoa for the Union Steamship Company of New 
Zealand, indicating 3500 horse-power ; there were also 
vessels whose engines indicated 2000, 2500 (two), and 
2600 horse-power. Messrs. Caird and Co. come next 
in order $0 Meeuei. Denny and Co., with new engine 
work of 9600indicated horse-power, which was dis- 
tributed over three steamers—the Guahy, a paddle 
steamer for the Bahia Steam Navigation Company, 
whose engines indicated 600 horse-power; and the 
Coromandel and the Bengal, each 4500 indicated 





horse-power, for the P. and 0, Company. The greatest 
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year’s work in respect of engines constructed by Messrs. 
Caird and Co. was that of 1881, when it amounted to 
about 16,000 indicated horse-power ; and over the past 
seven years their returns show a total of close upon 
80,000 tons. In respect of new engines turned out last 
year the fourth place was taken by Messrs. James and 
George Thomson, whose total was 8600 horse-power 
indicated, distributed over two torpedo cruisers of the 
“Scout” class, and two mercantile steamers. In like 
manner, the greatest year’s engine work of the Clyde- 
bank firm was 29,500 indicated horse-power (in 1881), 
while over the last seven years it amounted to upwards 
of 107,000 horse-power. The following are the amounts 
of engine work turned out during the past year by 
several! other firms ; 


Indicated 
orse-Power 
of Engines. 
6200 


Number of 
Steamers. 


Scott and Co., Greenock a 
D. and W. Henderson and Co. 5 
R. 6 and Sons... sarrlé 
A, and J. Inglis - a er 4300 
W. Simons and Co, _... sont Sia 4240 


It will thus be seen that there were only nine ship- 
building and pualeeniong firms who turned out a total 
of 4000 indicated horse-power of engines or upwards in 
the course of the past year. Many of the other ship- 
building firms do not construct engines atall, such, for 
instance, as Messrs. Russell and Co., Messrs. Robert 
Duncan and Co., Messrs. A. M‘Millan and Son, Messrs, 
Aitken and Mansel, Messrs. Napier, Shanks, and Bell, 
and Messrs. Connell and Co. 

Then, again, there are various firms on the Clyde 
whose work only includes the construction of engines, 
but that work not unfrequently includes the execution 
of contracts for shipbuilding firms in other than Clyde 
ports, as at Belfast, Barrow-in-Furness, Sunderland, 
Grangemouth, &c. Amongst the Glasgow and other 
Clyde firms that may be mentioned, there are the fol- 
lowing, namely : Messrs. John and James Thomson, 
Mr. David Rowan, Messrs. James Howden and Co., 
Messrs. William King and Co., Messrs. Hutson and 
Corbett, Messrs. Rankin and Blackmore, Messrs. 
Matthew Paul and Co., Messrs. Ross and Duncan, 
Messrs. William Kemp and Co., Messrs. Dunsmuir and 
Jackson, and Messrs. Deseoks Stewart and Co, Several 
of these firms execute a large amount of engineering 
work, both new and in the shape of repairs or renewals, 
but during the past year their total turn-out was 
decidedly under the average of that executed in 
recent years, We need not enter into details re- 
garding the year’s work done by these firms, but 
one or two may be spoken of by way of indicating 
what was the general character of the work over the 
whole, Messrs. John and James Thomson’s largest 
contract was the construction of the engines and 
boilers for the City of Bombay, a 4000-ton steamer 
built at Belfast for the ‘‘ City” line owned by Messrs. 
George Smith and Sons, of Glasgow. The cylinders 
are 50in. and 96 in. in diameter, respectively, with 

iston stroke of 5 ft. The boilers, which are constructed 
or a working pressure of 90 lb. per square inch, are 
fitted with ecbisen furnaces. Messrs. Thomson passed 
through their hands a new steamer built by Messrs. 
Aitken and Mansel for the London, Brighton, and 
South Coast Railway Company; and they supplied 
new —* or boilers, or both, to the two ‘ Allan” 
liners Hibernian and Manitoban, of 2750 and 2950 
tons, respectively, and tothe Princess Royal (900 tons) 
and the City of London (3000 tons). Messrs. Ross and 
Duncan’s work last year consisted chiefly of small 
engines for steam launchesand other vessels of a more 
or less similar class, and in most cases, if not in all, they 
were fitted with the Bremme valve gear, a good 
example of which was illustrated in ENGINEERING of 
22nd ultimo, ‘The firm constructed 28 sets of marine 
engines last year having a total of 2700 indicated 
horse-power ; and the largest set, of 700 horse-power 
indicated, was for a steamer built for the Turkish 
Government. Almost all the smaller engines were of 
Bremme’s and Duncan’s types, and among the latter 
were two for the British Admiralty. A large propor- 
tion of the work which Messrs. Dunsmuir and Jackson 
executed last year was the construction of the engines 
for several steamers built by the Grangemouth Dock- 
yard Company. 

The most important feature in connection with the 
engineering work done by Clyde firms in the past 
year was the further extension of the confidence of 
marine engineers and shipowners in the advantages of 
the engines of the triple expansion type, which is be- 
coming more and more popular in all directions. 
Messrs. Denny and Oo. are decidedly to the front 
amongst those engineers who are satisfied that the 
engine of the immediate future is that of the type now 
coming into favourable notice. Of the eleven vessels 
engined by that firm last year no fewer than four were 
provided with engines of that type, the vessels them- 
selves ranging from 1505 tons up to 3269 tons, and the 
engines having a total of 11,100 horse-power indicated. 
The same firm have likewise in hand a set of engines 
in which the principle of quadruple expansion is being 
adopted. These engines are for the steamer Lohara, 
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3270 tons, which has been built on speculation in Leven 
Shipyard by Messrs. William Denny and Brothers, and 
they are calculated to give out 2000 horse-power indi- 
cated. Messrs. Rankin and Blackmore are also work- 
ing in the same direction, their efforts at present being 
concentrated upon a set of engines which they are 
fitting into a steam yacht built by Messrs. John Reid 
and Co., Port-Glasgow. The engines have six cy- 
linders, with three cranks, and the initial steam pres- 
sure intended is 180 lb. per square inch, which is the 
highest yet reached in thi new departure in marine 
engineering. As we indicated a year ago, Messrs. 
Elder and Co. have supplied new engines of the 
triple expansion type to the old Cunard steamers 
Parthia and Batavia, the indicated horse-power being, 
respectively, 3200 and 1300. It is worthy of mention 
in this connection that, so far as we are aware, the 
most powerful triple expansion engines yet constructed 
are those of the North Ree Lloyd’s steamer Presi- 
dent Meyer, which indicate 7000 horse-power ; an 
they are of such a character that Mr. Bryce-Douglas, 
the manager-in-chief of the Fairfield Engine Works, 
may well feel proud of them. In all, well-nigh twenty 
sets of triple expansion engines were constructed by 
Clyde firms last year, not the least important of the 
vessels fitted with them being the two P. and O. 
steamers already spoken of as having been built by 
Messrs. Caird and Co. Messrs. A. and J. Inglis fitted 
two new vessels with such engines in the past year, 
and so likewise did Messrs. D, and W. Henderson and 
Co., in which case one vessel was the splendid steam 
yacht Mohican, while the other was the Inistrahull, 
a coasting steamer of 945 tons, owned by the Clyde 
Shipping Company. But great ocean steamers, coast- 
ing steamers, and steam yachts do not exhaust the 
classes of vessels to which the engines of the new type 
may be adopted, for Messrs. Lobnitz and Co., Ren- 
frew, have during the past year fitted a set of such 
engines into a steel tug steamer of 264 tons, the indi- 
cated horse-power of the engines being 500. We had 
almost omitted to mention that Messrs. Alexander 
Stephen and Son also fitted two steamers last year 
with triple expansion engines ; they were the General 
Gordon, a trading steamer of 1359 tons, and the 
Nerissa, a steam yacht of 344 tons for the senior 
partner of the firm, and respectively, of 700 and 1200 
indicated horse-power. 

Coming to the subject of boilers, we may mention that 
the material of construction is now exclusively steel, 
unless in some exceedingly rare instances ; and with 
the exception of a few instances, where the workin, 
plant is inefficient, the steel plates are always rivette 
up with steel rivets. With ordinary two-cylinder and 
three-cylinder compound engines the steam pressure 
has not yet exceeded 110 lb. per square inch, nor does 
it seem likely that it will go beyond that point; but 
where the triple-expansion principle is being adopted, 
pressures ranging from 130 lb. to 160 lb. per square 
inch are now the order of the day, and, as already 
mentioned, a pressure of 180 lb. is about to be at- 
tempted, so that we did not err when, in our sum- 
mary for the year 1884, we stated that a decided in- 
crease of pressure through the medium of a quadruple 
expansion engine was likely to be one of the possibili- 
ties and even one of the probabilities of the early 
future. Up to the present, steel plates for marine 
boilers have not, so far as we are aware, exceeded 1} or 
1% in. in thickness, and it is probable that no greater 
thickness will be required for some time, or 
until some further radical change in the mode of 
construction or in the mode of using the boilers 
has been adopted by the leaders in these matters, 
Incidentally, we may state that the experience now 
gained with steel boilers is highly favourable. As 
evidence of its durability and freedom from ‘‘ pitting” 
and other forms of corrosion, we are informed that the 
‘* Allan” Liner Buenos Ayrean, which is one of the 
oldest steel-built steamers sailing from and to the 
Clyde, a vessel which Messrs. Denny and Brothers 
built in 1879, had her boilers (which are constructed of 
steel) examined recently when visiting Glasgow, and 
they were in splendid condition; and yet there is 
hardly a steamer engaged in the Atlantic trade that 
has had harder or more constant work since she was 
built. 

Fox’s furnaces are still in very great request for use 
in Clyde-built steamers ; indeed, last year, notwith- 
standing the depression which prevailed, there were 
some forty-four steamers fitted with them, the number 
of furnaces amounting to 470, and the diameter ranging 
up to 4 ft. 3 in.; or even 4 ft. 6 in. 

Of the many mechanical inventions which are either 
of Clyde origin or are very popular amongst marine 
engineers, a prominent place has been earned by the 
hydraulic machinery of Messrs. Brown Brothers, 
Edinburgh, who are from year to year continuing to 
enlarge its capabilities and its usefulness more and 
more. 

Messrs. G. and J. Weir, of Glasgow, during the past 
year fitted a considerable number of triple-expansion en- 
gines with their feed-heating and automatically-con- 
torlled pumping gear. By the adoption of this gear it is 
now found to be possible to still further increase the 





economy of Messrs. Weir’s well-known feed-heater, 
when the mechanism is applied to engines constructed 
on the triple or quadruple expansion system. It is 
now considered advisable to relieve the main engines 
of their duty of feeding the boilers against the very 
high steam pressures that are at present coming into 
general use, and the ‘‘ Weir” mechanism is eminently 
well fitted to accomplish that duty. Furthermore, we 
ought to mention thatthe feed-water may now be sup- 
plied almost entirely free from dissolved gases, so that 
the corrosion that is usually traceable to the presence 
of oxygen or other gases absorbed in the water may 
now be reduced to a minimum. 

We are in duty bound to note the fact that during 
the year 1885 Messrs. Muir and Caldwell, of Glasgow, 
experienced a large demand for their well-known 
steam steering gear, although the amount of work 
actually done was not quite as great as that done in 
1883 and 1882, Practically all the large new steamers 


d | now being fitted out include that gear as an essential 


portion of their mechanical equipment. Several belted 
and torpedo cruisers have been or are being fitted with 
it, and Messrs. Muir and Caldwell have work in 
hand for the Danish Royal Navy and for the Imperial 
Navy of the Austria-Hungarian Government. Their 
other special fittings, such as steam winches, steam 
cranes, &c., are still in large request for the mercantile 
marine. 

Marine engine governors, such as those of Messrs. 
D. J. Dunlop and Co. and Mr. William Murdoch (the 
latter made by Messrs. Steven and Struthers, Glas- 
gow), are in much request both on the Ciyde and at 
other shipbuilding centres. Murdoch’s governor was 
very greatly improved last year, thereby leading to an 
increased demand. All Messrs. Denny and Co.’s 
engines were fitted with it. Thomson’s patent air- 
pump valves, which are made by the same firm, are in 
extensive request alike on the Clyde, at the North- 
East Coast ports, in Liverpool, London, &c. ; indeed, 
it is probable thie fully 3000 of them were made and 
sold last year.. The new self-contained visible-supply 
impermeator of the same firm, and which is specially 
suitable for steam-steering engines is being used in 
many places, especially with Forrester’s steam-steering 
gear. Of the other well-known Clyde inventions for 
the most advanced marine engineering practice we 
cannot find space at present to speak as they deserve 
to be spoken of, and therefore we shall here draw our 
remarks to a close. 





THE ENGINES FOR THE NEW WARSHIPS. 
Mvcu interest has been excited on the Clyde by the 
fact (briefly referred to last week in our ‘‘ Notes from 
the North”) that four private firms on the river had 
been asked to send in tenders, accompanied by designs, 
for the construction of the engines required for six new 
warships now building in the royal dockyards. 

The tenders were due on the Ist inst., and it is under 
stood that the results of the tendering will be made 
known next week. Marine engineers in all parts of the 
kingdom will doubtless look out keenly for the results, 
and there is no doubt that the Clyde firms will have done 
their level best to secure, at least, a portion of the 
work, if not the whole of it, the total value of which 
is set down at upwards of 400,000/. 

Two of the sets of engines are required for the new 
armour-plated turret ships, the Trafalgar and the Nile, 
vessels of 12,000 tons displacement, which are bein 
built, respectively, at Portsmouth and Pembroke, an 
are to be equal in size and power to the Inflexible ; in 
short they are to be two of the largest ironclads in the 
British Navy. The engines are in each case to be of 
the vertical three-crank triple-expansion type, driving 
twin screws, and of 12,000 indicated horse-power, the 
low-pressure, intermediate, and high-pressure cylinders 
having, as their respective diameters, 43 in., 62in., and 
96 in., with piston stroke of 5lin. Each set of the 
twin-screw engines will be placed in a separate engine 
room, and below the water level. Steam of a working 
pressure of 135 1b, per square inch, will be provided by 
six single-ended boilers, each having fourfurnaces. It 
is specified that there must be a total grate surface of 
604 square feet; the intention being that 20 horse- 
power shall be developed for each foot of grate surface. 
The total weight of the machinery is not to exceed 
1050 tons, in which case each ton weight of material 
will be equal to about 114 indicated horse-power. It 
is estimated that these two warships, with their en- 

ines and armament, will each cost one million sterling. 

heir armour is to be steel-faced, 20in. in thickness, 
and the estimated speed is to be equal to 16 knots 
pee hour. As their slosiyy soa weapons of offence and 

efence, they will have four 68-ton breechloading 
guns, carried in two turrets; and there will also be 
ordnance of lesser calibre in other parts of the ship. 

At Pembroke and Chatham Dockyards, respectively, 
there are being built the belted cruisers Aurora and 
Immortalité, which are similar to the two vessels 
which Messrs. Robert Napier and Sons, Govan, are at 
sew building for the Admiralty, and which are to 

named the Australia and the Galatea. The engines 
for the Aurora and Immortalité are to be of 8500 indi- 
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cated horse-power, of the horizontal three-crank triple- 
expansion type, and, as in the other case, driving twin 
screws. Their cylinders are to be 36in., 5] in., and 
78in. in diameter, respectively, with piston stroke of 
42in. Four double-ended boilers will provide steam 
which is to have a working pressure of 130 lb. per 
square inch, and the grate surface will amount to 
540 aver feet, so that the desired power will be ob- 
tained by having 1 square foot of grate for every 152 
horse-power to be developed. In this case the total 
weight allowed for the machinery is 800 tons, being 
equal to 104 indicated horse-power per ton of material. 
The other two sets of engines now tendered for are 
each to be of 4500 indicated horse-power, the vessels 
themselves being similar to the Archer class, now 
building by Messrs. James and George Thomson, at 
Clydebank. They are to be named the Serpent and 
the Racoon, and are both in process of construction at 
Devonport Dockyard. These engines are to be of the 
same type as those last spoken of, but of smaller size, 
the cylinders, being, respectively, of 26 in., 37 in., 
and 57in. in diameter, with piston stroke of 33in. 
Four boilers of the direct tubular type, each having 
three furnaces, will supply the steam, which is to have 
a working pressure of 140 lb. per square inch ; and as 
the grate surface is to amount to 250 square feet, it is 
expected one square foot of grate will give out 18 indi- 
cated horse power. The total weight of the machinery 
is not to exceed 380 tons, which will be equal to one 
ton of material for every 12 horse-power developed. 
On the question involved in the last sentence it may 
not be outof place here to give a few additional facts 
of much professional interest. In the case of the 
Bellerophon, which, on a displacement of 7200 tons, 
required 6500 indicated horse-power to attain a speed 
of 14 knots per hour, the wegen of the machinery 
was about 1100 tons, or one ton of material for less than 
six indicated horse-power. The Howe, which is one of 
the armour-clads whose speed has been tested, attained 
a mean speed of 17 knots per hour for 11,500 indicated 
horse-power, on a displacement of 9500 tons ; and the 
weight of her machinery is about 1200 tons, or 1 ton 
for every 104 horse-power. The two cruisers Aus- 
tralia and Galatea, which Messrs. Napier and Sons 
are building, are vessels of 5000 tons displacement, and 


it is confidently expected that the estimated speed of 7 


18 knots will be easily realised, the machinery being 
designed to develop 8500 indicated horse-power, while 
its weight will not exceed 800 tons, being equal to 
one ton for every 104 horse-power developed. In the 
Scout, which was recently finished by Messrs. Thom- 
son, of Clydebank, the displacement is 1460 tons, and 
she attained a speed of 174 knots for 3350 horse-power 
developed, the machinery weighing 300 tons, which is 
equal to one ton of weight of material for 11 indicated 
horse-power. With that vessel we may compare the 
Briton, one of the first vessels in the Royal Navy, to 
be fitted with a compound engine. On a displacement 
of 1860 tons she attained a speed of 13 knots from 2150 
indicated horse-power, her machinery weighing 346 
tons, or one ton per 6} horse-power developed. These 
vessels are both unarmoured, and of about the same 
dimensions. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 23, 1886. 

THE industrial interests are preparing to fight the 
free-trade movement in Congress. Nearly all leading 
industries are organised and have committees under 
marching orders. The Eastern Pig-Iron Association 
met this week in Philadelphia to hear the report of 
its committee, just returned from Washington. The 
sixteenth annual session of the Board of Trade was 
held in Washington this week. This organisation is 
composed of representatives from all the boards of 
trade and chambers of commerce of the United States, 
and is a representative body of commercial interests, 
Among the questions recommended for immediate 
legislation, were the passing of the Bankruptcy Act, 
the question of inter-state commerce, the ocean postal 
service, and American shipping interests. The advo- 
cates of silver both in and out of Congress are con- 
fident of their ability to prevent any modification of 
the present coinage law, and they contemplate a move- 
ment to force the fighting by bringing forward a mea- 
sure to give further freedom to silver coinage. The 
Banking and Currency Committee, by a vote of eight 
to four, decided to report favourably the Bill to autho- 
rise the issues by national banks of circulating notes to 
the full value of the bonds deposited. A committee is 
now engaged in investigating the under-valuation 
faults in the New York Custom House, Commercial 
bodies in Boston and Philadelphia are co-operating, 
through committees, to bring about a thorough investi- 
gation of these alleged frauds. This subject has been 
a fruitful source of investigation for several years. 
The iron trade has developed a little additional 
strength in nearly all branches because of the presen- 
tation of orders for spring requirements, that have 
heretofore been held back in view of the little doubt, 
as to the permanency of prices, on the part of buyers. 
The rail mills are not booking quite so many orders, 








The bridge-builders are preparing specifications which 
will call for not less than 20,000 tons in all. The plate- 
iron makers are busier, and the furnace output is a!l 
absorbed at prices equal at tidewater to 16 dols. for 
forge and 17 dols. and 19 dols, for foundry. There are 
inquiries on the market for large lots of Bessemer, and 
offers are made at 19.50 dols. Scotch iron is quiet. 
The importation of ore is light. In a short time pre- 
parations will be consummated for heavy importations. 
The Baltimore and Ohio Railway Company are about 
completing arrangements by which exceptionally cheap 
facilities will be offered to consumers of ore from 
Spain and Africa, to import and transport ores at very 
low rates at points as far west as Pittsburg. The 
new arrangements have not yet been fully completed, 
but certain exceptional advantages will be offered not 
heretofore enjoyed. 








TELEPHONE COMPANIES. 

Tux Bulletin International de l’Electricité has just 
published a series of very interesting tables on the 
present condition of the telephone throughout the 
world, and especially for Europe, at the end of 
the last year. These statistics are very curious, but 
shown in detail they are somewhat complicated. From 
them we have prepared a résumé of the principal re- 
sults, which will be found we think of considerable 
interest. The following Table shows for the different 
countries, the number of subscribers, the number of 
towns, and the names of the telephone companies in 
operation. 
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Wiener-Privat Telegraphen-Ges. 
Buda-Pesti Telephon Halozat 
Consolidated Telephone Con- 
struction 
Cie. Belge du Telephone Bell 
Cie. Liégoise du Telephone Bell 
Réseau de Mons 
Kyobenhavn Telephon Selokal 2 
Telephone — of Egypt 
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Belgium 8,365 
1,370 
692 


7,175 
14,733 


Denmark 

2 
20 
91 


France 
Germany . | ” 
United Telephone Company 
Lancashire and Cheshire Tele- 
phonic Exchange Company 
Western Counties and South 
Wales Telephone Company 
Telephone Company of Ireland 
Northern District Telephone 
Company 
National Telephone Company 
South of England Telephone 


Comeent 7 
Nederlansche Bell Telephone 
Maatschappi 
Oriental Telephone Company 
Bengal Telephone Company 
Bombay Telephone Company 
Sta. Meridionale di Telefoni e de 
Electricita 
Sta. Gen. Ital di Telefoni ed Ap- 
plicazioni Elettriche 
Sta, Telefonica Ligura 
Sta. Romana di Telefoni 
Sta. Telefonica Lombarda 
Sta. Telefonica ond YItalia 
Centrale 
Sta. Padovana per il Telefoni 
Impresa di Telefoni 
Municipalita de Brescia 
Edison-Gower-Bell Telephone 
Company of Europe 
International Bell Telephone 
Company of New York 
China and Japan Telephone 


Great Britain 89 {15,114 
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Holland 8 | 2,493 


India .. 9 | 1,002 
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Italy .. 16 | 8,346 


Portugal 350 
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The foregoing list shows a total for Europe alone of 
314 different réseaux and of 72,457 subscribers, whilst 
at the end of 1882 there were only 150 réseaux and 
29,321 subscribers. To them have now to be added 
the development in the United States, and in the 
English colonies. As regards the former the followin, 
list refers to only thirteen of the principal cities, an 
we add corresponding figures for some of the chief 
European cities by way of comparison. 

The amount of annual subscriptions differs largely 
in the various countries. In the United States the 
charges appear to be generally high ; they amount in 
New York to 30/. a year; in Chicago to 25/. ; in Phila- 
delphia and Boston to 24/.; in Pittsburg to 22/., and 





in Providence only to 12/._ In Germany the annual 
subscription ranges from 2.5/. to 7.4. In Austria it is 
15/. a year for a radius of two kilometres, and 3/. per 
kilometre outside this limit ;.in Brunn, however, the 
charge is only 10/. a year. In Buda-Pesth 18/. a year are 
charged, and in other towns—Prague, Trieste, &c., it 
varies from 8/. to 10/. a year for a radius of two kilo- 
metres, and 4/. for each additional kilometre. The 
same system is followed in Belgium, where the tax 
is 10/. per annum for a radius of three kilometres, 
and 2/, for each kilometre beyond. At Charleroi, 
Liége, and Mons, the prices are lower, being 
about 6/. subscription, and 28s. for each supple- 
mentary kilometre. In Denmark there is a uni- 
form charge of 8.32). per annum, In Spain the 
tariff varies from 15/. at Madrid to 11/. at Velencia. 
In France on the State réseaux the tax is generally 8/. 
a year, but the subscriber bears the cost of establishing 
the line, and of the apparatus. Subscribers to the 
Compagnie Générale des Telephones Company, in Paris, 

y 24/. for one instrument; 22/. each for two; and 20/. 
or three. In the provinces the prices are 16l., 15/., 
and 14/, respectively. In this country the charges are 
very variable, but they may be assumed to range from 
8/. to 20/. a year. The same remark applies to Italy, 
where almost every town has its own tariff, and in 
the same town it ranges from 4.8/. to 8/., and one-third 
more for the suburbs. At Amsterdam the tariff is 
10/., and in the other towns of Holland a trifle more 

rannum. In St. Petersburg, Moscow, and Warsaw, 
it is 23/,, and in Odessa, Riga, and Lodz, 13.81. a 
year. In Finland, where the telephone is largely 
used, and where there are fourteen separate réseaux, 
the rental is 6/., except at Helsingsfors, where it is 8/. 
In Sweden as a rule the price is 7/., but in some towns it 
falls as low as 4.5/. At Gothenburg one of the companies 
charges less than 3/. a year, the subscribers paying 10/, 
for first installation. In Switzerland the rental is 6/. 
per annum, The following are the prices charged for 
some other localities. In Rangoon, Madras, Calcutta, 
and Bombay, 28.5. ; Singapore, 24/.; Buenos Ayres, 
181. ; Montevideo, 9.6/. ; and Shanghai, 8/, 


Telephone Development in United States and European Cities, 














Cities : Sub- . . Sub- 
United States. |scribers.| Cities : Europe. scribers, 
1 
New York | 5952 | Berlin... 1... 4248 
Chicago .. 3630 | London ..| 4198 
Cincinnati me | 2535 | Paris .. .. ..| 4054 
Brooklyn aa ob 2354 | Stockholm 3776 
Philadelphia | 2310 | Rome .. .. |.| 2054 
Providence 2162 | Hamburg - --| 1961 
Detroit .. -| 1956 | Copenhagen .. --| 1336 
Boston .. -| 1696 | Amsterdam .. --| 1196 
Pittsburg -| 1688 | Manchester we 1171 
Baltimore -| 1630 | Liverpool ad --| 1169 
Cleveland | 1620 | St. Petersburg 1000 
Buffalo .. ee --| 15383 | Geneva pe py 1068 
St. Louis ee .-| 1528 | Glasgow 1041 





Then follow : Dundee, 1021; Antwerp, 1020 ; Zurich, 956 ; Milan, 
925; Vienna, 916 ; Genoa, 915 ; Naples, 840; Marseilles, 803 ; 
Turin, 758. 


THE YORKSHIRE BOILER INSURANCE 
AND STEAM USERS COMPANY, LIMITED. 

Tue thirteenth annual meeting of this company was 
held yesterday afternoon, at the company’s offices, Mr. 
George Hodgson, chairman of the company, presiding. 
The report of the directors, recommending the usual 
dividend of 7} per cent., having been taken as read, Mr. 
Waugh, the chief engineer, presented his report, from 
which we quote as follows : 

“‘Gentlemen,—I have the pleasure to report another 
year’s successful and progressive work in the engineering 
department. The business has increased and more in- 
spections have been made, Lge and working in- 
spections of boilers, inspections and hydraulic tests of 
economisers, and engines examined and indicated than in 
any previous year of the company’s history. For a number 
of years the company has attained a special position in 
regard to the Lrypeneany of thorough inspections made, 
During the past year that position has been maintained, 
as no less than 95 per cent. of the boilers on the registers 
have received thorough examination. 

‘*T have further to report that no explosion of any boiler 
under inspection has occurred during the past year. The 
primary object for which the company was established 
thirteen years ago, was the prevention of boiler ex- 

losions, and the fact that in all these years not a single 
iler under its inspection has exploded, and that no loss 
of life has happened in connection with its boilers, attests 
the success of the company, and justifies its work and 
position as a preventative of boiler explosions, by prompt, 
regular, and efficient inspection. I attribute the immunity 
of the company from explosions entirely to the large pro- 
portion of thorough examinations made from year to year. 

‘*T give the usual list of defects discovered by the com- 
pany’s inspectors during 1885, They are instructive as 
indicating the nature of defects boilers are mostly liable 
to, and also as evidence of the value of the company’s in- 
spections. It will be observed that fifty-one defects were 
reported of such a character as to endanger the safety of 
the boilers they were found in. 

“During the year the company has printed and circu- 
lated amongst steam users a report upon boiler explosions 
at Leeds and Wigan, with the object of disseminating 
valuable information. To this object the company has 
devoted a portion of its funds since its formation. 
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‘* As strictures have been passed upon the principle of 
insurance in connection with the inspection of steam 
boilers, I may say that this company is pre-eminently an 
inspecting body. Insurance is a secondary matter, and 
is practically no more than a rantee of efficiency. 
Regular and efficient inspection is the foremost object of 
the company.” 


Deregct Summary, 1885,—Classification of Defects. 


Defective boilers : Ordinary. Dangerous. Totals. 
Distorted furnace Z 8 2 5 
Blistered plates .. 46 46 
Fractures .. 70 5 75 
Leakages .. oe 81 81 
Bulged ends, &. 21 bs 21 
External corrosion 84 10 94 
Internal pee 128 15 143 

is grooving 120 5 125 
External oe 21 1 22 

Defective fittings : 

8.V.’s overloaded 17 5 22 
», defective .. oe oe 36 2 88 
Pressure gauges out of order.. 43 1 44 
Water ‘is i il ef 1 87 
Feed apparatus i of $1 1 82 
Blow-outs om ie 88 3 41 
Without water gauges .. oe 1 ve 1 
‘a ressure ,, .. a 2 of 2 

ws eed check valves 10 *> 10 

- blow-off taps .. an 1 ne. 1 
Totals 839 51 890 


The Chairman, in moving the adoption of the report. 
said that undoubtedly the first object of the company had 
been attained, viz., the safety of the firms insured. Not 
only that, but the services rendered by the company were 
getting more and more pf serene oy as being of great im- 
rtance in the matter of economy, besides relieving the 
irms of a great responsibility. The inspections meee by 
the company were valuable as an independent check upon 
the servants of the insured, as the latter very well knew. 
No boiler insured with the company during the thirteen 
years of its existence had exploded, and he attributed that 
to the efficiency and regularity of the inspections made. 
Indeed, the large percentage of “‘thoroughs” made was 
the real secret of the company’s undisputed success; no 
less than 95 per cent. of the boilers having been thoroughly 
examined by the inspectors of the company each year, and 
this had been certified by the auditor of the company, Mr. 
J, Arthur Binns. Mr. J. R. Redman, Haworth, seconded 
the adoption of the report. 

Mr. James Wardman, Bingley, moved a vote of thanks 
to the directors, and, as a boiler maker, remarked that it 
was a great deal to say, that there had been no explosion 
of the company’s boilers. Mr. Councillor Feather, Brad- 
ford, seconded the resolution, 

Mr. John Cure, Bradford, in moving the re-election of 
the retiring directors, Mr, Geo Hodgson, Dr. F. H. 
Bowman, Halifax, and Mr. W. H. Conyers, Leeds, ob- 
served, as a steam user, that having inspection of their 
boilers relieved them from anxiety. The reports came 
very regularly, and so far relieved him from anxiety, that 
he felt well repaid in being an insurer, apart from the 
fact of being a shareholder, 


MISCELLANEA, 

METAL ee are being erected in Canada to 
replace those of wood, 

The dividend of the Rhymney Railway Company for 
the half-year ended December 31 will be at the rate of 10 
per cent. per annum. 

The two Greek torpedo boats, which arrived in Ply- 
mouth Sound a few days since from Germany, sailed on 
Tuesday for the Mediterranean. 


The Swallow is to be armed with eight 5-in. steel 
breechloading guns, four lin. Nordenfelt guns, and four 
.45 in. Gardner guns, besides spar torpedoes. 

Mr. Robert Barnaby, who has been appointed profes- 
sional assistant to the Admiral Superintendent at Chat- 
ham, will be succeeded as senior constructor at Ports- 
mouth by Mr. W. J. Fitze, assistant constructor. 

At the general meeting of the Manchester Ship Canal 
Company held on Saturday, the retiring directors were 





reappointed, and the following ‘vere also elected: Mr. W. | d 


H. Houldsworth, M.P., Sir J. CU. Lee, Mr. J. Rogerson, 
and Mr. W. H. Bailey. The directors’ remuneration 
was fixed at 2000/. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended January 24, 
amounted, on 15,258} miles, to 1,057,134/., and for the cor- 
responding period of 1885, on 15,029 miles, to 1,086,5711., 
an increase of 229} miles, or 1.5 per cent., and a decrease 
of 29,437/., or 2.7 per cent. 


The directors of the Staveley Coal and Iron Company, 
Limited, have declared an interim dividend of 1/. per 
share on the A and C shares (60/. paid up) and 8s. 4d. per 
share on the B and D shares (10/. paid up), being at the 
same rate as the corresponding period of last year. The 
called-up capital of the company is 782,000/. 


Mr. William Owen, the present chief constructor at 
Portsmouth, who is to be retired as a preliminary of the 
introduction of the new scheme of dockyard administra- 
tion, will be succeeded as head of the shipwrights’ depart- 
ment by Mr. J. B. Huddy, the present junior constructor 


of the yard. Mr. J. Marshall, assistant constructor, will 
replace him in his present duties, 


The Highgate cable tramway has stood the test of the 
recent severe weather in London with great success. Not 
only has it been worked without interruption when ordi- 
nary traffic on the steep incline was tically arrested, 
but it was found serviceable on several 


occasions in haul- 





ing heavy vehicles that could not be moved up or down 
the hill by horse traction. 


The unarmoured corvette —— has made a successful 
final trial of her machinery under forced draught at 
Portsmouth.. The engines were driven at full power for 
two hours, the mean results of the run showing a boiler 
pressure of 851b., with a vacuum of 25in. With an 
average of 89 revolutions the total horse-power developed 
amounted to 4021, The mean speed realised was 15 knots 


an hour, 


According to the American Iron Association reports 
much greater activity was shown in ironmaking in the 
United States during the last half of 1885 than in the first 
half, The unsold stock of pig iron at the close of 1884 was 
593,000 tons, which on June 30 last had increased to 
692,916 tons. But the better demand had diminished 
this stock at the close of 1885 to 416,512 tons; 276 fur- 
naces were then in blast, and 315 were idle. 


The Victorian Government has acted very liberally in 
the matter of the forthcoming Indian and Colonial Exhi- 
bition, having, in addition to guaranteeing a pro rata 
share of the fund for general purposes, in the event of a 
loss being sustained, voted a sum of 10,000/. for the pre- 
limin expenses of the court. Many of the other 
colonial Governments have acted with similar liberality. 
All the accommodation in the steamers leaving Australia 
for London has been eng for several months to come, 
and a large influx of colonists is certain. 


In connection with the recent Antwerp Exhibition, the 
following jury awards have been made to exhibitors of 
machinery for the propulsion of vehicles on city tram- 
ways: To the Société Electrique, for electrical propulsion, 
the diploma of honour; to Mr. W. R. Rowan, of Berlin 
a gold medal ; to Messrs. Black, Hawthorne, and Co., of 
Newcastle, a silver medal ; to Messrs. Krauss and Co., of 
Munich, a silver medal; and to the Beaumont Com- 
proper Air Locomotive Company of London, a bronze 
medal. 


A committee of the American Society of Civil Engi- 
neers states that from a consideration of statistical data 
it is estimated that the supply of first growth white pine 
will be practically exhausted in eleven years. he 
timber cut in a single year from the district of Michigan, 
Wisconsin, and Minnesota would load a train of cars 
nearly 7000 miles in length. Forest fires, however, burn 
ten times as much timber as is cut, but if reasonable care 
were taken and forests were duly replanted, it is said 
there would be abundance of timber for many generations 
to come. 


Mr. R. Murray Smith, C.M.G., executive commissioner 
for Victoria at the forthcoming Colonial and Indian Exhi- 
bition, has been joined by Mr. James Thomson, secretary 
to the Royal Commission for that colony, who has just 
arrived direct from Melbourne, Mr. Thomson reports 
that excellent progress had been made with arrangements 
for the representation of the colony prior to his departure 
the total number of exhibits forthcoming being estimated 
at 11,500. About a third of these are on board the P. and 
O. steamship Kaisar-i-Hind, expected to discharge — 
at once, and the balance will probably arrive during the 
present month. 


American and Canadian time-tables will in future have 
the hours numbered from 1 to 24 in place of using the 
usual abbreviations “‘a.m.” and ‘‘ p.m.” A committee 
appointed by the American Society of Civil Engineers to 
learn the views of the railroad officials of the Continent on 
the subject has received replies favourable to the system 
from representatives of over 100,000 miles of line, includ- 
ing the great Canadian roads—the Grand Trunk, Canadian 
Pacific, and Intercolonial, The telegraph corporations 
also, it is said, desire the change, which would do away 
with many opportunities for mistakes, he meteoro- 
logical service of the Dominion has used the new system 
for some time past. 


The first ordinary meeting of the shareholders of the 
Manchester Ship Canal Company was held on Monday at 
Manchester. r. Daniel Adamson presided, and said 


that an extraordinary meeting would be held to approve 
of a short Bill which was to be introduced this session 
authorising the company to > Bay interest out of capital 

uring construction. He h ittle doubt that the Bill 
would pass the Houses of Parliament without being sub- 
mitted to a private Committee. Provided that this 
Interest Bill passed, Messrs. Rothschild were ready to find 
them all the money uired, charging them 1 per cent. 
About three-quarters of a million had already been sub- 
scribed, and the passing of the Interest Bill would enable 
a large number of investors to take up shares, 


At the annual meeting of the Chamber of Shipping to 
be held at the Cannon-street Hotel on February 12, 
several matters of interest in the shipping world will be 
dealt with. On the load-line the London Chamber ex- 
presses satisfaction that the labours of the Load-Line Com- 
mittee have resulted in the adoption of the basis of Lloyd’s 
tables of freeboard, and hopes that if any legislation 
should be proposed the full recommendations of the Load- 
Line Committee may be enacted. he Clyde Steam 
Shipowners’ Association and the North Shields Associa- 
tion also approve the recommendations of the Load-Line 
Committee as to applying compulsory load-line to 
vessels under foreign flags as well as to our own vessels 
when loading in this country or in the colonies, and 
recommend that a public authority competent to admi- 
nister such a measure should be constituted. Five of the 
shipping associations ask the Government to abolish light 
dues on shipping. Among other matters dealt with are 
quarantine regulations, Board of Trade annual wrec 
abstracts, desertion of seamen, loss of life by strandings 





and collisions, &, 


A report made to the secretary of the United States 
Navy stated that the construction of a canal across the 
Isthmus of Panama would lead to the followin savings of 
distance over the Cape Horn route, between New York 
and the places specified ; 











| Saving in 
I hs -, | Distance via 
From New York to | Gitene vid Isthmus aD tke 
Cape Horn. | of Panama. Horn Ronte 
miles miles miles 
Shanghai 22,000 10,400 11,600 
Val 12,900 4,800 8,100 
Callao .. 18,500 8,500 10,000 
Guayaquil 14,300 2,800 11,500 
16,000 2,000 14,000 
San Francisco 19,000 5,000 14,000 
Canton 21,500 10,600 10,900 
Calcutta 23,000 13,400 9,600 








LAUNCHES AND TRIAL TRIPS. 

On Wednesday, January 27, there proceeded from the 
yard of her builders, Messrs, Raylton, Dixon, and Co., 
the steamer Penfeld, originally built for sale, and named, 

tem., Redistribution, which has been purchased by 
essrs. Chevillotte Fréres, of Brest. Her leading dimen- 
sions are 203 ft. by 28 ft. by 15 ft. 10} in., with a carryin 
capacity of 1140 tons‘; she is fitted with engines of 1 
horse-power by Messrs. Blair and Co., of Stockton, and 
attained on her trial trip a speed of 104 knots, 


The Cabo Santa Maria, which has been built by the 
same firm for Messrs. Ybassa and Co., of Seville, left the 
Tees on the same tide. Her dimensions are 100ft. by 
19 ft. by 8 ft. 6 in., and she has engines of 25 horse-power 
by Messrs. J. P. Rennoldson and Sons, of South Shields, 


On Thursday, the 28th of January, the new steamer 
City of Bombay, the latest addition to the ‘‘ City” line 
of Clyde and East India traders owned by Messrs. George 
Smith and Sons, had her official trial trip on the Clyde. 
She has been built by Messrs. Workman, Clark, and Co., 
Belfast, and engined by Messrs, John and James Thom- 
son, w, and isa vessel of about 4500 tons gross, 
measuring 404 ft. by 48 ft. by 29 ft. Her engines, which 
are of the ordinary compound type, have cylinders of 
50 in. and 90 in. in diameter, pespestively, with piston 
stroke of 5 ft. ; and steam is supplied by three large steel 
boilers. The s attained on the measured mile was 
144 knots, which was considered highly satisfactory. 











VictoRIAN Raitways.—The first report on Victorian 
railways, embracing a period of eighteen months end- 
ing June 30th last, has been issued. At the end of 
1884-5, 1676 miles were constructed, as compared with 
313 miles in 1871-2. The capital amounts to 22,914,449/., 
equal to 13,672/. per mile. In 1871-2 the cost per mile 
stood at 32,060/., showing the effect of cheaper rails 
and improved machinery in lessening cost of construc- 
tion, There were carried during the year over 34 million 
passengers, as compared with a million and a half fourteen 
years ago. The receipts per mile amounted to 1318/., 
against 23887. in 1871-2. The ee per train mile 
equalled 6s, 4d., against 10s. 10d. The profit earnings 
vary from 3.12 per cent. on the North-Western system to 
6.43 on the Hobson’s Bay lines. The average may be put 
at 3.95. The ratio of working expenses to capital equals 
8.54 per cent, 

THE ADMIRALTY AND PaTENTS,-—-The Admiralty have 
introduced an important alteration in the Queen’s regu- 
lation with respect to patents for inventions. After 
citing the 27th section of the Patents, Designs, and 
Trade Marks Act, 1883, their lordships order that 
.any officer or subordinate in an administrative, 
or a manufacturing, or an experimental department 
under the Admiralty, who may propose to take out a 
patent for any invention, shall first obtain the approval 
of the Lords Commissioners of the Admiralty, by applica- 
tion through the head of his department, A condition of 
such approval being granted will be that in any settlement 
of the terms for use by, or for, the Government of any 
such invention or improvement, regard is to be had by 
the Lords Commissioners to any facilities in working out 
and perfecting the invention or improvement, which the 
inventor may have enjoyed by reason of his official posi- 
tion. 

Encrngering Stupents.—During the current session 
five popriemmental meetings of students of the Institution 
of Civil Engineers have taken place, when papers were 
read on ‘“ Friction,” ‘‘The Foundations of the Forth 
Bridge,” ‘‘Secondary Batteries,” ‘“‘The Flow of Water 
in Pipes,” and on “ Electrical Measuring Instruments.” 
For four other meetings the subjects announced are : 
‘Gold Mining in the Wynaad,” “The Stability of 
Voussoir Arches,” ‘‘ Coining Gold at Melbourne Mint,’ 
and ‘* The Hirnant Tunnel for the New Liverpool Water 
Works.” Three other meetings will be held in the month 
of April, the arrangements for which are still in Tess. 
The activity of the students of the Civil Engineers is not 
confined to the metropolis; local centres have been 
formed at Manchester, Glasgow, Liverpool, and Hull, for 
the reading of papers, for mutual intercourse, and for 
visits to works. During the present session 147 candi- 
dates have been admitted as students, and it is under- 


k | stood that the Council of the Institution now require 


every candidate for admission into that class to produce a 








certificate of proficiency in general education, 
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JURY RUDDER FITTED TO THE SS. 


“ GLOUCESTER.” 
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WE illustrate above acapitally arranged jury rudder 
which was fitted at sea to the s.s. Gloucester, by her 
chief engineer, Mr. W. George. 

The ship’s rudder broke during a very heavy 
W.N.W. gale at a spot about 800 miles from Swansea, 
the starting port, and on the weather moderating the 
captain and deck men, sailor-like, made a temporary 
rudder with anchors, chains, booms, and wood. This, 
when finished, proved of no use whatever and further 
endangered the safety of the ship. Mr. George then 
volunteered to make a jury rudder, and going to work 
with the aid of the junior engineers and four firemen 
only, he produced the arrangement shown in the en- 
gravings. This consists of a long boom, pivotted at 
one end to the vessel and carrying at the other two 
iron doors. It was supported by a wire rope topping 
lift and was anhipehanat by two steering guys. The 
bracket attached to the stern of the ship was cut from 
the mizenmast, and fitted with a wooden back made 
from the lower deck hatch beams, these being good 
hard wood. The bracket was secured with six 1-in. 
bolts and by aid of two heavy slice bars extending over 
three angle-frames, well backed up with hard wood. 
The goose neck of the boom was shipped in the reverse 
way to its usual position and was secured with a collar 
3 in. by gin. taken from the main topsail boom. Half 
an inch had to be cut out of the hole in the bracket to 
allow the goose neck to revolve freely, and there was 
also the cotter hole to cut. 

The two iron doors fixed to the boom were taken 
from the ’tween deck bulkhead separating the forward 
from the main hold, and were fastened to the boom as 
shown by the engraving, stays being placed between 
them, made from hatch bars, and the whole being 








firmly bolted together. Mr. George had to make all 
the bolts and stays himself ; in fact all the smith’s work 
fell to his share, as the men were not much accustomed 
to the forge. 

A boom was put athwart ship to carry an easy lead 
to the winch, from which the steering was done with 
ease. The wire topping lift was led to the winch to 
be ready to hoist the rudder clear of water altogether 
to allow of the vessel going astern if required. The 
vessel steamed safely to port in 74 days. 





STEAM ON CANALS. 
On the Use of Steam for Canal Boat Propulsion.* 


By Mr. AtpERMAN W. H. Barcery. 
(Concluded from page 120.) 

Wire Rope and Chain Haulage.—There is a system on 
the Rhine by which a steel wire rope is used. 

It appears the as is taken up over a wheel on the 
bows and passed through a clip drum, and then drops 
astern of the tug, a train of boats being brought up behind 
the tug. There is a similar system on some of the French 
canals, only a chain is used in a similarmanner. The use 
of wire rope for haulage on pin t lengths of a canal or 
river, or very straight tunnel work, has many advantages, 
which will be apparent. The use of a high-class boiler 
and engine on a tug, with the proper arrangement of clip 
pulleys, will no doubt give better results considered from 
the economical view of this question (that is on the actual 
duty obtained from a given amount of fuel) than can be 
obtained from the use of the very best form of screw 
propeller or stern paddle-wheels. 


"* Abstract of address of the President, Mr. Alderman 
W. N. Bailey, delivered before the Manchester Society 
of Engineers, January 16, 1886, 








Mr. Leader Williams conducted experiments on the use 
of the wire rope system on the Bridgewater Canal some 
years ago. Its economy was well demonstrated; but 
where y ned are bends and turns in a canal and other 
traffic, not only in the same direction, but also in the 
opposite direction, the wire-rope system on a narrow canal 
was found to be practically unworkable. 

No doubt for short | s of a canal, for mines and 
wane where the work is uniform and of a sequent 

ter, there may be merits in the wire-rope system. 

Experiments on Canals.—Mr. Clegram read a paper 
before the Society of Civil ~y mngee in 1866, and in that 
ae he gives the result of four years’ working on the 

loucester and Berkeley Canal, the width of which is 
about 80 ft. After allowing 15 per cent. for interest and 
depreciation, he found that the cost of haulage amounted 
to one-eleventh of a penny per ton per mile, which, when 
com with horse-power, gave a saving of two-thirds 
on the cost. A little later he found that with a heavier 
trade, that is, more employment for the barges, he did the 
same work for one-sixteenth of a penny per ton per mile, 
and he concludes his paper with the remark that the use 
of screw propellers on narrow canals gives unexpected 
facility in cleansing the canal from the deposit of mud, 
as the mud is removed with greater ease by the dredgers 
since the screw propellers were om he 

Mr. Samuel Healey read a paper before the same Society 
on the experiments conducted on the Grand Junction 
Canal of ae in 1867, and he stated that since the 
introduction of steam on this canal the use of horses had 
been withdrawn altogether, and that the work is done in 
afar more economical manner. 

Experiments were made in the year 1860, on this canal, 
on the chain system of haulage, but it was found im- 
practicable. Some experiments were made on the Ashby- 
de-la-Zouch Canal of steam haulage ona method invented 
by Mr. Inshaw, of Birmingham, who patented a mode 
of propulsion by double screw propeller, which received 
gent a from the authorities of the Regent’s 

anal Company. The Midland Railway Company, who 
were the owners, refused to allow the steamer to ply, on 
the ground that it would da: the works of the canal, 
and interfere with the navigation. The legal merits of 
the case were. investigated by the Master of the Rolls, 
who directed Mr. Pole to conduct A gear and report 
if the banks were injured. Mr. Pole reported that the 
banks were not injured if the speed had a limitation, and 
judgment was given accordingly, for, by the direction of 
the court, the speed was not permitted to exceed 3 or 34 
miles an hour. 

Indian Canals and Rivers.—The neglect of the utilisa- 
tion of canals and rivers, although serious to the people of 
* cant is propably far more important to the people 
of India. 

My friend Mr. .P. R. Cola, a learned Parsee merchant, 
has given considerable attention to this subject, especially 
in relation to the undeveloped wealth of India, and he 
insists that the dire poverty of the people of that vast 
continent might be very much alleviated by substituting 
cheap canal transport for the somewhat costly railway 
methods. He has published a very exhaustive statement 
of his views in his book, known to those who pay atten- 
tion to Indian questions, and the title of which is ‘‘ The 
Indian Problem Solved.’ 

He demonstrates that goods can be delivered at half, 
and frequently at one-third the cost of railway carriage, 
if proper cai are made and the navigable rivers more 
utilised than at the present time ; and in a country like 
India, where water is of such enormous value, he shows 
that a very good return for the capital invested, indeed 
a large revenue could be obtained by using the water for 
irrigating purposes, increasing the value of the crops 
thus promoting the general wealth and prosperity, and 
preventing the recurrence of famine in the agricultural 
communities. He observes that the earth is fruitful in 
England with the sunshine, but in India it only becomes 
fruitful when the rains descend. By a proper system of 
storage and the utilisation of the great quantity of water 
that comes froin the hilly districts, he shows that it is not 
only the interest but the duty of Englishmen to assist him 
in obtaining cheap transit of raw material to be sold to 
this country, but that we shall be adding at the same 
time to the fixed capital of every inhabitant of poverty- 
stricken India. 

Mr. Cola’s book is full of interesting and instructive 
data; for instance I will, with your permission, state that 
I gathered from his book that in India, where grain costs 
onerupee amaund, when transported 300 miles it increases 
in cost according to the kind of transit employed in the 
following ratio : 


Per cent. 
By canal... 14 
») Tailway tee ye ee rvs te 39 
»» carts on good roads . ane asl 762 
Ppa country roads o<, 160 
On bullocks Bes 120 
»» coolies 160 


Why have our Canals been Neglected and Boycotted ?—The 
cause of the neglect of our waterways cannot be statedina 
few words, and to unravel the tangled web and explain 
the elaborate system of boycotting of canals by railway 
companies, is scarcely within the scope of my remarks. 
Neither do I wish to raise a disagreeable controversy, 
but it does seem remarkable to engineers and to those who 
know how much cheaper it is to carry goods by water 
than to send them by rail, that in this city of Manchester 
we have quietly sat down witnessing and submitting to 
the operations of a railway ring, which has had upon the 
commerce of this district a most blighting influence. 

I would ask permission to say that it seems to me that 
our Chambers of Commerce in the north of England could 
not have been aware of the systematic nursing and baby- 
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farming of the canals of this particular district. Some 
canals have’ been bought by railway companies, and are 
practically dead, or undergo repairs for a great portion 
of the year, in order to tire out the people who wish to 
send goods, 

Some canals belonged to comparatively small com- 
panies, who having struggled against the competition of 
their more powerful railway rivals, at last have sold their 
undertakings to railway companies for an “‘ old song,” in 
order that they may remain idle. In others the canal 
proprietors were country gentlemen and noblemen of 
great wealth, some being the entire property of one or 
two families, who have permitted their property to be 
bought up by the railway a wae or, the short con- 
necting links having been purchased, to prevent through 
traffic, by the railway companies, their property has been 
neglected, and is now idle. 

ut others, such as the Leeds and Liverpool Canal, or 
the Aire and Calder Navigation, are paying large divi- 
dends, having taken advantage of their independent posi- 
tion, and these two especially can carry 8 at a price 
and at rates by steam power which no railway company 
can compete with without fear of bankruptcy. 

I will say no more in this particular direction, but ask 
those who are interested and wish to know how the 
American ring system may be introduced with success in 
the manufacturing districts of this country, to read the 
evidence given before a Select Committee of the House 
of Commons on canals, which finished its sitting in the 
year 1880. It will there be seen that the draft report of 
this Select Committee very clearly gives an account of the 
systematic conspiracy which for the last twenty-five years 
has been crippling the industries of this country, and 
especially those of this district. 

The application of steam to use on canals has been sur- 
rounded by many difficulties. Most of the canals in this 
country are a hundred years old (the Bridgewater Canal 
having been commenced in 1759, the Ashton Canal in 
1792, the Derby Canal in 1795, Droitwich Canal in 1768, 
the Grand Junction Canal in 1793). The number of 
locks, the narrowness of the canals, and imperfect con- 
dition of the banks, and also the great bulk of the early 
low-pressure engines and boilers were among the early 
retarding influences which prevented the use of steam. 

I have had much difficulty in obtaining reports from 
those in charge of canals as to the methods now in use. 
Steam, however, is now employed generally all over the 
country for haulage, and in examining evidence given 
before the Committee of the House of Commons, the 
economy of steam was fully admitted. 

Mr. Lloyd, engineer and general manager of the War- 
wick Canals, in his evidence said there was no doubt that 
if the present old canals were deepened and widened, the 
use of steam power would be far more general. He 
seemed to be of opinion that the railways had prevented 
the development of small and weak canal companies by 
introducing impediments, purchasing the junction canals, 
so as to prevent through rates, and in many cases, after 
becoming proprietors, allowing them to g entirely into 
disuse. Mr. Lloyd said the Birmingham Canal Company 
paid a dividend of 128 per cent. per annum. 

Cheap Water Carriage.—Mr. Clegram, of the Gloucester 
Canal, gave the charge for towing by steam on that canal 
as one-tenth of a penny per ton per mile. 

I will not trouble you with more statistics of the rela- 
tive cost of carriage, of which I have an abundant supply, 
but it is interesting to be told by Mr. Jeans, in his book 
from which I have already quoted, that ‘‘ half an ounce of 
coal will propel a ton of cargo a mile at sea, and that two 
ounces will haul, by means of a locomotive, a ton of goods 
a mile by rail.” He further observes that, assuming 

vaper to be as efficient as coal, ‘the burning of an old 
etter under a marine boiler would create sufficient 
energy to transport a ton of freight a mile on the sea.” 

I have also before me the cost of sending by sea in an 
ordinary, not high class, steamboat 2360 tons of cargo, 
and I find that after allowing for interest, depreciation, 
insurance, fuel, w: , and food, that a ton of goods costs 
one penny for 40 miles of journey. 

The New York State canals pay interest on capital and 
cost of management, and charge their customers one- 
third of a penny per ton per mile. The Erie Canal charges 
are : On the sea, one-eighteenth of a penny ; on lake, one- 
ninth of a penny : and on canal, by steam, one farthing 
per ton per mile. 

England and Foreign Competition.—The commercial 
depression which has affected many trades during the 
past few years in this country, has not all been created by 
our inability to produce goods cheaply. The amount of 
capital invested in some industries has been out of all 
proportion to the requirements, and the demand has not 
yet overtaken the power and capacity for supply. 

Our climate will not let us produce cotton, but it costs in 
Liverpool no more than it costs the spinners of the mills 
inthe United States. The produce of India and China 
and of South America can be delivered at the ports of 
this country at a price not often exceeding that which it 
costs the natives of those countries ‘o cart it ten miles 
from where it is grown, 

** Goods well bought are half sold.” Bearing this in 
mind in relation to foreign competition, I have endea- 
voured to show at the commencement of my remarks 
how dependent our manufacturing districts are upon 
foreign countries for supplies of raw material, and as it 
is universally admitted that our prope have hereditary 
mental and physical superiority, that we have more 
working hours in the year, because of our climate ; that 
we have cheap capital and the best appliances ; this all 
being granted, which weak place in our armour must be 
strengthened to give us confidence to face the world in 
arms in this peaceful strife? 


I would say, make England to the world what London | d 
is to England; make every part of the verge, fringe, 








shore, creek, bay, river, and inlet of our map‘as equal as 
possible in relation to distance from the shores of fore 
countries ; increase the value of the silver streak, double 
the coast line, resuscitate the ancient ports, extend some 
more inland, make Britain narrower, shorten the distance 
from coast to coast, from sea to sea, and increase the 
setting of Shakespeare’s 


“‘ Fortress built by Nature for herself, 
This little world, , 7 
This precious stone set in a silver sea. 


Much has been done in this direction, Glasgow and 
Newcastle leading the van; the citizens of that ancient 
city, Chester, are utilising its river; Bristol, and even 
Gloucester, as well as Preston, have wisely found out the 
value of their topographical positions. , 

In the remarks I have had the honour to make to this 
old and influential society, composed and restricted as its 
membership is to civil and mechanical engineers, I have 
not ventured to dwell at any length upon the cost of water 
in comparison with railway carriage. The co-efficient of 
the cost of propelling a ton of freight by sea or on land, 
if not in the minds of all engineers is sufficiently known 
to inform us, that under most conditions a ton of goods 
can be sent a distance of 2000 miles by water, at a cost 
equal to that of 100 miles on land. Pe 

I know and feel that I have done scant justice to one 
of the most important topics that can engage the attention 
of those who have to live by trade, or who give a moment’s 
thought to the welfare of this great community, the 
hardest worked people in the world. ‘ 

I have no fear of our commercial supremacy if we are 
only true to ourselves and worthy of the splendid triumphs 
which we have already achieved over the dull forces of 
nature. The great factors of British success—mental 
hospitality, pluck, honour, loyalty, and hard work—have 
built up all that is worthy in our history, and these 
qualities will further maintain our position in the primacy 
of the races of the world. 7 

There are times when it is proper to pass unnoticed the 
small retail affronts of parochial selfishness, but when con- 
templating the unneighbourly, and undignified course 
taken by the representatives of the city of Liverpool, in 
league with others, to retard the consummation of a great 
enterprise which will add to the position of that city 
whose wealth has been created by Manchester, I am re- 
minded of a pitiful Greek fable told ASschylus of an eagle 
slain by an arrow feathered from its own wings : 


‘There lives a tale framed in ancient days, 
That once an eagle stricken with a dart, 
Said when he saw the fashion of the shaft, 
‘With our own feathers, not by other hands, 
Are we now smitten.’” 


We have the largest population in the world within 
thirty miles of this spot, larger than London, greater than 
Pekin. The valley of the Irwell leads to the sea, and its 
utilisation for purposes of trade and commerce is de- 
manded by the state of our knowledge of what is neces- 
sary, and within our grasp, and possible to promote the 
comfort and well-being of this great portion of the 
English commonwealth, having in our minds the words 
of Sir Coutts-Lindsay, when last in Manchester, that 
—— is the utilisation of the goodness of Almighty 
xO a 








SOCIETY OF ENGINEERS. 

THE first ordinary meeting for the present year of the 
members of the Society of Engineers was held on Monday 
evening, February 1, at the Town Hall, Westminster. 
The chair was first occupied by the retiring President, 
Mr. Charles Gandon, who presented the premiums of 
books awarded for papers read during the past year. 
These were to Mr. W. Newby Colam for his paper on 
** Cable Tramways,” and to Mr. J. B. Redman, M. Inst. 
C.E., for his paper on ‘‘ Tidal Approaches and Deep- 
Water Entrances.” The retiring President then intro- 
duced the President for 1886, Mr. Perry Fairfax Nursey, 
who proceeded to deliver his inaugural address. After 
thanking the members for having elected him to the chair, 
the President referred to the satisfactory position of the 
Society, and reviewed its work during the past year, 
summarising each paper read, and supplementing some by 
subsequent information upon the same subject. In like 
manner he reviewed the visits made to engineering works 
during the vacation. After noticing the leading scientific 
events of the year, he directed attention to the compara- 
tively insignificant effects produced by the engineer in 
work done by blasting operations as compared with the 
gigantic dislodgments effected by nature in the develop- 
ment of analogous forces. He gave particulars of several 
extensive blasting operations, including the two heaviest 
on record at Hell Gate, New York, in 1876 and 1885 
respectively. He also gave, by way of comparison, 
statistics concerning many earthquakes and volcanic 
upheavals, some 7000 of which it was computed had 
taken place within historic times, and from the effects 
of which many millions of human beings had perished, 
the physical character of vast tracks of land having been 
transformed. Passing on to consider the present advanced 
state of engineering science and practice, the President 
observed that we were rather prone in the present day to 
exalt ourselves at the expense of the ancients, whom we 
were wont to consider as possessing no science whatever 
according to the modern acceptation of the term. But 
he Ds tay out that, although text-books of the ancients 
and other similar evidence had not been handed down to 
us, yet in many instances which he named a large amount 
of scientific skill and knowledge had been manifested, 
although of a different character from that of the present 
ay. he works of the ancients, he said, were dis- 
tinguished for their massive grandeur, and were typical of 





brute force ; those of the moderns for elegant lightness 
and delicacy of detail, indicating a higher and more re- 
fined culture, which aimed at economising material and 
power. The President then proceeded to point out that 
many modern engineering inventions and scientific dis- 
coveries had been foreshadowed in the past, and some 
even definitely described. The electric telegraph was de- 
fined by Galileo in his ‘‘Systema Cosmicum” two centuries 
and a half ago. The lightning conductor of Franklin 
was used by the Etruscans. The circulation of the blood 
was described symbolically by Solomon nearly 3000 years 


since. Bacteria were discovered and described in detail 
by Leeuwenhoek two centuries ago. The Whitehead 
torpedo was foreshadowed by Ben Jonson. Dean Swift, 


160 years years ago, eredited the astronomers of Laputa 
with the discovery of two satellites revolving about Mars; 
whilst the actual discovery of Mars’ moons only took 
place in 1877. The poet Drummond, 260 years ago, in 
very precise lan e. indicated some of the most im- 
portant naval and military weapons of the present day, 
and for which he obtained letters patent in 1626; and, 
finally, Shakespeare, in ‘‘ Troilus and Cressida,” had anti- 
oa Sir Isaac Newton’s great discovery of gravitation. 
The President then pointed out how the idealism of a 
bygone age had become transformed into a reality in the 
resent one. The dreams of poets and sages of yore had 
ome materialised, and produced the daily bread of the 
artisan, From the long interval between the prediction 
and the fulfilment he drew a lesson of patience and un- 
resting, but not restless, perseverance in our work, 
finally pointing out that the progress of science was very 
far from being measured by its material achievements. 
It had given us standards of truth at once absolute and 
accessible, and great as had been its material rewards, its 
moral rewards would be greater still. 

At the conclusion of the address, Mr. Jabez Church, 
Past - President, proposed a vote of thanks to the Pre- 
sident, which was seconded by Professor Henry Robin- 
son, Vice-President, and cordially passed. 

Having acknowled the same, the President an- 
nounced that the Council, upon his proposition, had 
nominated Professor Francis Elgar, LL.D., F.R.S., of 
the Glasgow University, as honorary member of the 
Society. He also stated that the Council had, upon his 
motion, instituted a ‘‘ President’s Premium” of b books, 
which would be awarded annually, in addition to the 
other premiums awarded by the Society for papers read 
during the year. 

He then made the gratifying announcement that, at his 
request, Sir Henry Bessemer (honorary member) had 
kindly undertaken to present to the Society an annual 

remium of books, to be designated ‘‘The Bessemer 

remium.” Hethen proposed that the best thanks of 
the Society be given to Sir Henry Bessemer for his kind- 
ness in presenting this premium, and for the honour he 
had conferred upon the Society in permitting it to bear 
his name. The proposition was seconded by Mr. W. 
—— Kinsey (member of Council) and carried with accla- 
mation. 





Pusiic WorKS IN TaSMANIA.—The Tasmanian Govern- 
ment proposes to spend 600,000/. on public works during 
its next financial year. Of this sum 331,800/. is to be de- 
voted to railways, 270,000/. being set down for the con- 
struction and equipping of four new lines, sixty-six miles 
in length, These are all branch lines. A sum of 60,000/. 
is also set down for the survey of six other lines, making 
a total of 1254 miles, 


ALNWick Water Works.—An overflowing artesian 
spring has just been struck, of unusual strength, ata 
boring which Messrs. Le Grand and Sutcliff, of London, 
are carrying out for the Local Board of Alnwick Water 
Works. At the depth of 141 ft. the spring overflowed at 
the rate of 50 gallons per minute, and at 155 ft. it in- 
creased to 80 gallons per minute, and this supply, which 
amounts to over 115,000 gallons per day is still increasing. 
The head of this spring rises to no less than 80 ft. above 
the surface, and as the site is already 30 ft. above the 
town reservoir, the question of a satisfactory supply for 
the town, which has for some time been a matter of con- 
troversy, now bids fair to be settled. 





THE Dunpexk MecuanicaL Socrety.—On Thursday, 


the 28th of January, Professor Ewing, University Col- 
lege, Dundee, exhibited the model of a high-speed fric- 
tion driving gear, which, in conjunction with the late 


Professor Fleeming Jenkin, he had invented. The gear was 
stated to be specially applicable to cases in which power 
had to be transmitted from a low-speed to a high-speed 
shaft, or vice versd, as in driving dynamos, fans, saws, &c., 
and also in taking power from a high-speed electric motor. 
The poorinie of the mechanism was fully explained by 
Professor Ewing and illustrated by a number of diagrams. 
In addition to its high efficiency or small loss uf power in 
transmission, the invention is stated to have the advantage 
of giving great multiplication or reduction of speed in a 
very limited space, Mr. G. C. Douglas, Douglas Foun- 
dry, then read a Prose’ on the explosion of gases and the 
rates of cooling of various mixtures of coal gas and air. 
It was illustrated by experiments. He stated that he 
had obtained diagrams with ratios of gas to air varying 
from one-tenth to one-thirtieth. A two-chamber eudio- 
meter was used, the one chamber being separated from 
the other by means of a diaphragm of oiled paper, which 
was broken through by the explosion of the gas and air in 
the adjacent chamber, when the mixture was ignited by the 
electric spark. An indicator moved by clockwork at a uni- 
form speed, gave a diagram showing the rate of cooling. 
He stated that so far as he knew, he was the first who had 
investigated into the rate of cooling of such dilute ratios. 
The papers were attentively listened to and the usual votes 
of thanks were accorded. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compirtzep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
i price ; ahere none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Caancery- ne, E.C., either personally, or by letter, enclosing 
amount of fen and postage, addressed toH. Reavur Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the te of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


SHIPS, BOATS, &c. 


15,304. H. Riviere, Upper Woolhampton, Berks. 
Raising Sunken Ships. [6d. 1 Fig.) November 20, 1884. 
—A drum is brought over the object to be raised and water is 
pumped into the drum which then descends in the sea and is 
attached by divers to the ship to be raised. The water is then 
pumped out of the drum and this causes the drum to rise, bring- 
ing with it the ship to which it is attached. One or more of these 
drums may be used, (Sealed January 1, 1886). 


79. J. W. Brooke, Lowestoft. Steam Capstans. 
{4d. 2 Figs.) January 2, 1885.—The steam engine is placed in 
close proximity to the capstan, and the motion of the engine is 
transmitted to the capstan by means of a wormwheel on the 
engine shaft gearing into a wormwheel_affixed to the base of the 
revolving capstan. (Sealed January 3, 1886). 


321. W. C. Horne, London. Marine Compasses. [4d.] 
January 9, 1885.—A luminous paint is applied to the bowl and 
inside of the compass, A greater thickness of compound may 
thus be used than in the old method of painting the dial. 
The compass card poe | not loaded with the paint also acts much 
more sensitively. (Sealed January 15, 1886). 


861. S. Russell, London. Rowing Boats. (6d. 6 Figs.) 
January 21, 1885.—The rowlocks are caused to slide to and fro 
longitudinally by the person rowing, the seat being fixed. The 
blade of the oar is thereby made to traverse a greater distance 
than with a sliding seat, yet without forming a wider angle. 
(Sealed January 12, 1886). 


2707. E. C, H, Samsche, Hamburg. S' Vessels. 
(6d. 4 Figs.) February 28, 1885.—This invention relates to ap- 
paratus for steering vessels by means of an auxiliary propeller 
screw. Motion is communicated to this propeller by means of 
the shaft @ and bevel wheels ¢ f. The bow ec supporting the pro- 











peller is pivotted to the sliding frame b, and connected with the 
hollow shaft A. Thechains / serve to raise or lower the frame }, 
which is guided by the rails g. When the screw is not required 
it may be raised. (Accepted December 25, 1885). 


4428. C. Boyce, Tipton, Staffs. A Swivel Shackle 
for Ships’ Anchors, (8d. 2 Figs.) April 10, 1885.—This swivel 
shackle is constructed to enable the ship’s cable to turn to any extent 
and in either direction without allowing the cable to twist. The 
wear and friction caused by the use of immovable anchor shackles 
is thus obviated. (Sealed January 15, 1886). 


9132. W. R. Lake, London, (Brown’s Seamless Metal 
Company, Jersey City, U.S.A.) peller Shafts. (8d. 
7 Figs.) July 29, 1885.—The shaft is made in sections, which 


have their ends so made as t) interlock one with another, 
Each section is composed of seamless tubes of steel drawn one 
upon another so as to form a composite body uniform in hardness, 
tenacity, and strength throughout its thickness. The tubes are 
preferably of polygonal section, whereby they are prevented from 
turning. The sections are coupled by cylindrical sleeves which 
serve as journals fitting bearings whereby the shaft is supported. 
(Sealed January 15, 18886). 


9307. A. J. Boult, London. (E. Swindell, Apalachicola, 
Florida, U.S.A.) Construction of Vessels. [éd. 8 Figs.) 
August 4, 1885,—To the body of a vessel is connected a detachable 
raft having interior communication with the body of the vessel, and 
adapted to detach itself from the hull in case of accident, and to 
right itself upon its keel on reaching the water. Swinging bunks 
are provided which are adapted to swing upon their centres as the 
raft rights itself. The keel of the vessel is made in sections, and 
screw propellers are mounted between the several keel sections. 
(Sealed November 10, 1885). 


9535. J. B. Secor, Bridgeport, Connecticut, U.S.A. 
Ships’ Berths. (6d. 8 Figs.) August 11, 1885-—This invention 
relates to a system of self-levelling berths for ships. A pair of 
berths are directly connec’ to each other by means of rods 
provided with ball-and-socket joints, a governing weight being 
Suspended directly beneath the lower berth. The berths are pro- 
vided with centrally located trunnions which seat and turn in 
frames swivelled and suspended from the bulkheads. (Sealed 
November 17, 1885). 


10,320. W. Zealand, Hamilton, Ontario, Canada. 
Screws for Propellin g Vessels. (6d. 2 Figs.) 
August 31, 1885.—This invention relates to a propeller which can 
be readily put in use in any weather or removed or hoisted in- 
board when not required. (Sealed December 8, 1885). 


10,589. F. Girein, Burly-Jacky, Bathurst, New 
South Wales. Construction and Propulsion of 
Ships. (4d. 2 Figs.) September 7, 1885.—The object of this 


invention is to utilise the power given forth by the undulations of 
the waves for the propulsion of ships. (Sealed December 15, 1885), 


304. W. R. M. Thomson, Glasgow. (R. H. Earl, 
R and Low 


12, 
Newfoundland.) Apparatus for Lo 
Ships’ Boats. ise. 3 Figs.] October 15, 1885.—Two strong 








short standards B are screwed by a broad basement flange B' to the 
deek A. The cradle Eis carried by the swinging frames D consisting 
of two strong steel bars and short central bar all secured together 
by tubes d with nuts. These frames are operated by a fixed central 
davit C. To lower the boat the locking arms 6 are turned out to 
release the frame D and the levers F. The hooks F" release the 
ropes q and leave the boat and cradle free to swing out by their 


- 








own weight, when the tackle H is pulled upon to draw out the swing 
frame past the perpendicular. The slackening out of the tackle 
H A then lowers the swing frame D, cradle E, and boat ¢ on it, 
leaving the swing frame down the side of the ship. The boat ¢ will 
of course float away from its cradle Eas soon as it reaches the 
water W. The frames D when thus lowered form a strong ladder. 
(Sealed January 22, 1836). 


TORPEDO LAUNCH. 


210. T. Nordenfelt, London. Torpedo Launches. 
(6d. 3 Figs.) January 6, 1885.—In order to prevent the produc- 
tion of visible smoke in torpedo launches, the smoke outlets are 


laced below the water line, and air at a sutficient pressure is forced 


4 Into the stokehole which is practically air-tight, or the air is forced 


directly into the boiler, or the air is drawn through the boiler 
and forced into the sea. The smoke in its e upwards through 
the water being sufficiently sub-divided, mes washed, its solid 
particles are precipitated, and it is rendered invisible, or nearly so. 
(Sealed January 1, 1886). 


COMPOUND LOCOMOTIVES, 


15,699. A. J. Bickmore, London. (4. von Borries, 
Hanover.) Compound motives. (8d. 3 Fi9zs.] No- 
vember 28, 1884.—A stop valve is interposed between the large 
cylinder and the receiver, by which arrangement on the starting 
of the locomotive the entrance of the steam from the slide box of 
the large cylinder into the receiver is stopped so that the 
emall piston receives no back pressure. A steam valve is 
rigidly combined with this valve in such a way, that, by open- 
ing the latter, the former will be closed so as to stop the direct 
admission of the steam tothe large cylinder. (Sea January 
19, 1886). 


6845. W. B. Johnson and J. A. Johnson, Wigan, 
Lancs. Compound Locomotives. [ls. 14 Figs.) June 5, 
1885.—Four cylinders, two high and two low-pressure, are applied 
to one pair of driving wheels. Two cylinders may be placed 
immediately in front of the ordinary locomotive cylinders by 
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extending the piston-rods through the cylinder ends. The high 
and low-pressure cylinders are preferably placed iu pairs, the 
high pressure leading and the low-pressure behind, The steam 
may be superheated before passing into the low-pressure cylinder. 
(Accepted November 6, 1835). 


TRAMWAYS. 


16,874. J. Townsend and E. Townsend, D 
Lancs. Clearing Tram Rails of Snow, Dirt, &c. (6d. 
8 Figs.) December 24, 1884.—Suitable metallic pokers or scrapers 
which dip into the groove of the tram rail are mounted in suitable 
tool boxes placed in front of the car immediately over the tram 
rails. (Sealed December 11, 1835), 


195. N. S. Russell, London. Condensing the Ex- 
haust Steam of Tramway Engines. [td. 4 Figs.) 
January 6, 1885.—The water to be employed for condensing the ex- 
haust steam is made to circulate through a nest of tubes situated 
on the roof of the vehicle for the purpose of exposing the same to 
the cooling effect of the air. A pump is used for circulating the 
bo through the cooler and condenser. (Sealed January 5, 
1886, 


281. I, F, Cuttler, Bradford. Apparatus for Clear- 





ing Tramway Lines of Snow. [4d. 4 Figs.) January 
1885.—A plough consisting of a hollow metal casing is attach 
to the front of a tramway engine. Thecasing is heated by steam 
so as to prevent the snow from accumulating, causing it to slide 
easily on the face of the plough to either side of the track. (Sealed 


January 8, 1886). 

7894. A.M. Vereker and S. M. Yeates, Dublin. 
S Gear for Tram Cars. [6d. 1 Fig.) June 30, 
1885.—This invention relates to an automatic arrangement which, 
acting as a brake to stop the car, stores up the energy of the 
moving car in a spring so as to render the same available for the 
purpose of starting the car. A toothed wheel in connection with 
the spring gears with two bevel wheels on the axle which are 
controlled by two ratchets and pawls acting in opposite directions. 
The toothed wheel thus always runs in the same direction and 
winds up the spring, no matter which way the car is moving. 
(Sealed January 22, 1886). 


RAILWAY PERMANENT WAY. 


15,477. CC. E. Carr, Newcastle-upon-Tyne. Inter- 
locking Signals and Switches. (Sd. 9 Figs.) November 
24, 1884.—This invention relates to ——- by means of which 
the points are unlocked, the signals interlocked with the points, 
the points moved and relocked, and the safety bar operated so as 
to prevent unlocking during passage of a train by one movement 
of a lever in the signal cabin. RR’ are the main rails, 8S! the 
points or switches, 8 being pressed cones the rail R by the camC, 
and S! being full open and so locked by the tail of the cam C' be- 
tween it and the rail R!. The cams C C' work on pins F F' passing 
through tie beams A firmly bolted to the! main sléepers and to 
the beam E, which carries a bell-crank G, by which motion is com- 





municated from the signal cabin to the switch bar B attached to 
the cams CC!. A safety locking baris attached to the main rail, 
and would, in case of any accidental disturbance of the fulcrum of 
either cam, indicate that thing were wrong, by preventing the 
cams being actuated to their proper extent by the switch bar B, by 
the projecting end K coming in contact with the heel M of the cam. 
The signal can only be released by the extra motion of the cam 
to) ite the opening switch, such extra motion taking place only 
after the closing switch is closed against the rails, so that the acci- 
dental inte ition of any obstacle would prevent the release of 
the signal by preventing the further movement of the cam. 
(Sealed December 18, 1885). 


17,059. J. C. Bunten and A. Murray, Glasgow. 
pers and Chairs for Railways. (6d. 9 Figs.) De- 
cember 31, 1884.—The sleepers are transverse, and consist of in- 
verted rolled trough-like plates. Each sleeper has depressions 
formed in it for the chairs which are made of steel or wrought 
iron and are secured to the sleeper in a suitable manner. (Sealed 
January 1, 1886). 


785. P. Kirk, Workington, Cumberland. Com- 
bined Chairs and Sleepers for Railways. (8d. 6 Figs.) 
January 20, 1885.—The sleepers are made thicker in two places in 
their length, and pe of these a gered gy ome are punched or 
cut out, so as to separated and raised, forming jaws or clips 
= Ty as chairs for holding the rails. (Accepted November 

, 1885 


1063. J. C. Bunten, Glasgow. Sleepers and Chairs 
for Railways, (6d. 3 Figs) January 26, 1885.—The chairs 
are formed as part of the sleeper itself by half punching or cutting 
and bending up tongue-like parts t» form the jaws. The metal is 
also by preference rolled thicker at the parts where the chairs are 
formed. A key is arranged to bear on the bottom flange of the 
rail, and also between the edge of that flange and the jaw. (Ac- 
cepted November 6, 1885). 


$164. A. O. Morford, Port Chester, New York, U.S.A. 
Railroad Spikes. (Sd. 1 Fig.) July 6, 1885.—This invention 
relates to spikes for securing rails to sleepers. The spike is con- 
structed with two claws or anchoring arms suitably pointed to 
enter the sleeper and arranged to extend both outwardly and 
laterally. A secure hold of the head of the spike on the rail is 
thus given in the event of any looseness of the shank in its hole. 
(Sealed January 26, 1886). 


11,212, J. H. Gould, Philadelphia, U.S.A. Railway 
or Tramway Track Support and Conduit for Trac- 
tion Cable and Electric Conductors. (6d. 3 Figs.) 
September 21, 1885.—Two parallel tubes are united by crosspieces, 
one of these tubes being slotted longitudinally and forming a con- 
duit for a traction cable, the other tube having a man-hole in its 
side and forming a conduit for electric conductors, the two tubes 
together forming the support for rails fastened thereto, or formed 
integral therewith. (Accepted December 1, 1885). 


11,585. A. J. Boult, London. (A. C. Rumble, C. E. 
Phinney, and §, A. Baxter, Sima, Ohio, U.S.A.) ad 
Crossings. (6d. 6 Fiys.) September 29, 1885.—The rail sec- 
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tions are separated at the crossing points in which the bridge 
pivots are located. The bridge pivots are connected by arms with 


aturn post, A target connected to the turn post by rods serves 
to indicate the position of the bridge pivots. (Sealed January 19, 
1886). 


RAILWAY ROLLING STOCK, 


605. P. Lindo, Delft, Holland. Apparatus for 
Coupling Railway Carriages. (6d. 6 Figs.) January 15, 
1885.—A pair of rule-jointed links are connected with the head of 
the drawbar, and are lifted to drop on to corresponding hooks on 
the opposite drawbar head by means of chains on a barrel. To 
enable the coupling links to engage with the hooks of the drawbar 
they are automatically liberated by means of a sliding rod which is 
ee by the buffer when driven in. (Sealed January 12, 
1886). 


1141. T. Latham, W. La’ and J. Latham, 
Sheffield. Coupling Rail Stock. (Sd. 4 
Figs.) January 27, 1885.—A is an inclined hook fitting between 
the two sides of the drawbar head C and working upon a strong 
pin B, the movements of the hook being limited by the projection 
DP and pin F. The shackle G also works upon the pin B and is 
supported by a projecting stud H. E is a retaining pin ing 
through the hook A and suitably connected with handles M?, 
When two carriages are to be coupled the handle M? is turned so 


“* 
Fig. / c en 
\ 
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that the cam R, acting on N, forces the drawbar and hook forward 
and compresses the spring P. When the carriages meet, the 
highest link travels up the incline of the other, and over the 
hook until it drops over the point and couples the carriages. To 
uncouple, the shaft I is turned, setting the hook A at liberty by 
withdrawing the retaining pin E. The = of the shackle on the 
opposite carriage instantly tips over the hook allowing the link to 
escape. (Sealed January 19, 1886). 


1785. A. M. Clark, London. (Maschinenfabrik Esslingen, 
Esslingen and Electrotechnische Fabrik, Connstatt, Germany.) 
lige Railway es by ty. [ls. 3d, 
14 Figs.] February 9, 1885.—B is a cone pulley on the wheel axle. 
and D is a similar opposite pulley, the two being geared together 
by a belt C provided with tension devices E. Motion is com- 
municated from the pulley D by an automatic reversing gear F to 
the band pulleys G, and thence by belts to the dynamo M and the 
governor R. The dynamo is connected by wires to an instan- 
taneous switch, a variable wire or band resistance, a secondar, 
battery, and the lamps in the carriages, The automatic switc 
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effects the connection of the accumulators with the lamps when 
the travelling speed is below a given point. The governor R 
regulates the position of the belt C on the cone pulleys B and D, 
by means of the belt guides Z and Z', in such a manner, that, when 
the travelling speed of the carriage varies, the pulley D, and con- 
sequently the dynamo M and governor R, rotate at a constant 
velocity. By the use of the reversing gear F the direction of rota- 
tion of the dynamo and governor remzing unaltered, notwith- 
standing a change of travelling direction of the train. (Accepted 
December 25, 1885). 


1809, W. P. Thompson, London, (S. A. Bemis, Spring- 
field, Massachusetts, U.S.A.) Axle-Boxes for Railway 
Car es, Tramcars, &c. (8d. 8 Figs.) February 10, 
1885.—¢c is a tubular projection on the wheel A. The axle-box D 
has on its near end a tubular sleeve o surrounding the axleO. A 
flexible ring e is constantly held against the projection c, thereby 
closely shutting the end of the box D against dust ; m are open- 
ings for the reception of iron straps connecting the box with the 
pedestals. The hook part 3 of the cap A is forcibly e with 
the lip s by means of the bolt 6, and similarly the lower end 4 of the 
cap is tightly drawn against the end of the box, effectually shuttin 
out all dust. The box y is filled with absorbent material agains 
which the lower side of the journal part of the axle turns, so that 
when the chamber K is supplied with oil, the journal receives a 
constant supply thereby. The surplus oi] taken up: by the 








journal is scraped off by the off-sets 14. The lugs C are adapted 
to allow only a limited upward movement of the box to prevent 





the waste-box from being forced against the axle when the brass 
b and saddle are withdrawn after removing thekey n, (Accepted 
November 27, 1885). 

2032. W. R. London. (La Société Troussel, Faure, 
et Smiter, Paris.) 8d. 6 Figs.| February 
18, 1885.—The —_ is to compensate for wear of the antifric- 
tion balls in ball ings. The figure shows the application of 
the invention to an axle of a railway truck. A and B are discs 
having flanges as shown. The discs B are screwed upon the axle- 
journal F and are fixed by nuts C1, Between these discs the steel 


——_@ 
NOYES. 


WAHTMILI A 











U 


balls E areinserted. By displacing the nuts C! the discs B can be 
moved more or less towards the discs A, so as to compensate for 
the wear of balls. This approach, in fact, diminishes the dimen- 
sions of the ball chambers both horizontally and vertically. Lubri- 
cating material is introduced into the bottom of the ball chamber, 
so that at every revolution of the apparatus the balls are immersed 
in the lubricant. (Accepted December 15, 1885). 


3670. J. R. Banks, Bristol. Construction of Pas- 
senger Carriages for ways and Tramways. (8d. 
5 Figs.) March 31, 1885.—This invention relates to the construc- 
tion of two-storied passenger carriages in which a longitudinal well 
is provided in the middle of the upper story. The space occupied 
by this well is taken out of the compartment of the lower story. 
The portion of the roof of the lower story at the two sides of the 
well constitute the seat supports of the upper story. (Accepted 
December 4, 1885). 


11,578. L.R. PUNEns, PURSE in Ue A. Cc. e 
Wheels. [6d. 6 Figs.] September 29, 1885.—The axle of the 
carriage is combined with a wheel which is capable of rotating 
with or independently of the axle accordingly as its traverse over 
the railway, owing to the straightness or curvature of the track, 
be equal or different from that of the opposite wheel of its axle. 
(Sealed January 5, 1886). 

13,028. W. Malam, Edgemoor, Delaware, U.S.A. 

llway and Tramway Wheels and Axies, (8d. 
5 Figs.) October 27, 1885.—The object is to obtain a better con- 
nection between the wheel and axle, so that the injurious strains 
resulting from too tight a fit of the hub upon the axle or the dangers 





arising from too loose a fit are avoided. To this end the hub of 
the wheel is formed <n one piece with the axle. Annular plates 
D D' form the body of the wheel, and are securely bolted to the 
hub and ap transverse bolts d provided with nuts e. The 
any plate may be made in sections. (Sealed January 22, 


RAILWAY SIGNALLING. 


640. _R.R.Harper, London. Apparatus for Block 
mg on Railways. [lld. 10 Figs.) January 16, 
1885.—This invention relates to a single wire system of block 
signalling for railways, by means of which three signals may 
be obtained. For this purpose an additional third set of com- 
mutator springs is — to single wire block signalling tele- 
graph instruments. ese springs are in connection with a set of 
resistance coils from which the wire is carried to the coils of the 
electro-magnet, the amount of resistance being so regulated that 
the current neutralises the residual magnetism in the electro- 
magnets, thus liberating the armature and allowing the needle to 
fall to a vertical position by gravity. The three sets of commu- 
br springs are operated by a single plunger. (Sealed January 15, 


1441. W. R. Sykes, Nunhead, Surrey. Apparatus 
for Working Rail Signals. [lid. 11 rigs. February 
2, 1885,—This invention relates to means for interlocking and re- 
leasing signal levers in connection with the block system. When 
a signal lever is mar over and again returned to its normal posi- 
tion, it becomes locked until rel d by a signal at the next 
following station. A slide H formed with a notch a and an in- 
cline b is connected to the starting signal lever L. A slide J pro- 
vided with an inclined slot ¢ is connected to the ordinary balance 
weight lever K, which is worked by a wire from the slot lever at 
the next station, This lever pulls the slide J, causing the pin N 
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to travel down the inclined slot c, and the rod O is thus moved 
down, and the bar P Q comes down withit. The P on this bar 
pushes down the tail of the click E, and thereby lifts the click out 
of the notch a ; the starting lever is thus released, and the pin Q 
now bears upon the slide H. When the starting lever is pulled, the 
weighted catch G falls under the notch R, so as to hold the bar 
PQup. The click E now rests on the slide H, so that, when the 


b 








lever L is returned to its normal position, it falls into the notch a 
in the slide, and again locks the lever. The return of the balance 
ee lever K lifts the rod O, which in its upward movement 
pushes out the weighted catch G from below the notch R of the 
bar M. The disc F indicates whether the starting lever is locked 
or free. (Accepted December 22, 1885). 


9569. E. J. Houghton, Peckham, Surrey. Appa- 
ratus for Contro Signalling Apparatus and 
Points of Railways by Electricity. (4d. 2 Figs.) August 
11, 1885.—This invention relates to apparatus for preventing a 
train from entering a block section of a railway until a preceding 
train has out of it, by locking the starting signal by a 
current of electricity controlled by the train travelling on the 
section. When a train enters a section, it closes the circuit of an 
electro-magnet, thereby rendering operative the circuit of another 
electro-magnet which effects the locking of the signal. An indi- 
cator is provided for showing when the signals are locked. (Sealed 
December 11, 1885). 


ELECTRICAL RAILWAY. 


12,192. J. F. McLaughlin, Philadelphia, U.S.A. 
Electrical Railways. (8d. 7 Figs.) October 13, 1885.—The 
object is to provide for the running of a larger number of cars on 
a circuit with the motors in multiple arc than is possible in the 
ordinary way. A and B are the ordinary conductors of the line, 
the current being supplied from a stationary generator. The 
contacts cc' take the form of wheels running in connection with 
the conductors. One or both of these wool are built up with 








alternating metallic and insulating segments as illustrated in 
Fig. 2, so that the motor of the car will receive an intermittent 
current. While the contact wheels on some of the cars are making 
contact with the conductor A, others would be out of contact. 
The contact wheels cc! are carried by a compound bar J sus- 
pended from the underside of the car H. n are springs which 
terd to push the wheels cc! outward in contact with the con- 
ductors. (Sealed January 22, 1886). 


MISCELLANEOUS. 


15,574. W. A. Dancan, Southport. Electric Light- 

of Trains. (6d. 2 Figs.) November 26, 1884.—The arma- 

ture of the dynamo revolves with the axle of a locomotive or car- 
riage. (Sealed January 19, 1886). 


16,360. H. Hawkinsand E. Hawkins, Birmingham. 
Lock Washers for Screw Nuts ana Bolts. [6d. 9 Figs.] 
December 12, 1884.—The screwed stem of the bolt is made square 
in cross section, the threads being formed upon the angles of the 
stem. The washer has a square hole to fit the bolt, and is provided 
with a lip which is bent to press forcibly on one side of the screw 
nut after the latter has been screwed home. No rotation of the 
washer upon the screw bolt can take place, and hence the secure 
locking of the screw nut by the lip of the washer is effected. 
(S December 15, 1885). 


16,850. E. C. E. Gallois, Paris. Ex 
Bags on Trains in Motion. (6d. 15 Figs.) 
1884.—This invention relates toan automatic system of apparatus for 
exchanging mail between two trains in motion or between a 
train in motion some stationary receiving or delivering appa- 
ratus placed alongside a railway track. (Sealed December 15, 1885). 


1238. A. J. Boult, London. (C. F. W. Miiller, Berlin. 
Brakes. (8d. 7 Figs.) January 28, 1885.—This invention 
relates to a brake, gear in which when a chain, is released one brake 
block falls upon the wheel and will, by reason of its friction 
against the periphery of the wheel, actuate the other block on the 
same wheel. e brake will be capable of very rapidly exerting a 
very powerful action upon the wheels of a vehicle. (Sealed Jan- 
uary 15, 1886). 
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Descriptions with illustrations of inventions patented in the 
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ZALINSKI’S DYNAMITE GUN. 
(From ovr New York CORRESPONDENT.) 

In our younger years we used frequently to put 
with boyish glee, the problem to our wise instructor 
as to the result of an irresistible force meeting an 
immovable body. The solution of this problem is 
still sought in war by attempting, first, the con- 
struction of the irresistible force, and next, that of 
the immovable body. 

During the late war in the United States, espe- 
cially during its earlier stages, when the 11 in. and 
12 in. guns were constructed, and subsequently the 
200 and 300-pounders, it was confidently asserted 
that nothing defensive could resist them, and it was 
the fortune of the writer to be in a situation where 
their destructive effects could be thoroughly tested. 

On a bright day in August, 1862, the Federal 


| became thicker, and the continued pounding made it 


| readers of ENGINEERING, will soon be no stranger to 


stronger, so that finally our enemies were even more | them. It was with great pleasure that the writer 
secure than at the beginning. Here, at least, the | recently accepted Lieutenant E. L. Zalinski’s cor- 


‘* irresistible force” failed, and the fort was held by 
its brave defenders until the advance of General 
Sherman’s army at their rear, compelled its evacua- 
tion. It was pretty conclusively shown during our 
war, that the resistance of earthworks to a bombard- 
ment had no limit ; but following this came an era 
of defensive armour, which enabled the ironclad to 
sail by the fort with impunity, and next came a re- 
markable increase in the penetrating power of pro- 
jectiles, obtained by more perfect construction of 
ordnance and the discovery of new explosives, 
and so the conflict has continued to the present day, 
balancing now on the side of the ‘‘irresistible force” 





forces, having occupied Morris Island, 8.C., and | 
mounted a number of 100 1b. Parrott rifled guns at | 


a distance of about two to three miles from Fort 
Sumpter, were awaiting in their entrenchments the 
signal to open their batteries. Your correspondent, 
just twenty years old, was a captain, and had charge 





of two of these guns in a battery composed of sand- 
bags and swamp earth. 


the gun fired, and this fort had shone in the failing 
light reflected from the water which surrounded it, 
seeming to me one of the most attractive sights I 
had ever witnessed. The city of Charleston lay 
two miles behind it, St. Michael’s Church standing 
out distinctly from the smaller buildings, and as we 
gazed on the cradle in which Secession had been 
rocked, each one thought with joy of the morrow, 
when we were at least to have a chance of revenging 
the insult to our flag, on the very spot where it had 
first been fired on. The fort itself was pentagonal 
in shape, and was of the ordinary type of brick fort 
with casemates. 

_On the morning in question orders were given to 
direct the fire on the centre of the face toward the 
batteries, and as shell after shell went crashing into 
the fort, it seemed as though nothing could resist 
their force. By the next morning there seemed to 
be a small mark on the wall about the size of a cart- 
wheel, but on closer examination with a glass, this 
was shown to be a large breach, through which a 
portion of the casemate could be seen. After further 
bombarding day and night, this breach was extended 
to the parapet, and subsequently the entire face of 
the wall was demolished, the débris falling over in 
front, and this the tide, it was thought, would wash 
off, so that by degrees the fort would be untenable. 
On the contrary, however, as the wall was lowered, it 


and now on that of the ‘immovable body.” It must 
be admitted, however, that in the United States the 
attention paid to these matters has not been commen- 
surate with the interests of this nation, and that our 
present naval force is wholly inadequate to the re- 


| quirements of modern defenceor attack. Long range 


guns have also had their influence in this problem, 
and especially in its relations to sea coast cities, and 





| dial invitation to visit Fort Hamilton and examine 
| both of these new weapons. It is impossible to talk for 


even the shortest time with the lieutenant without 
being convinced that, right or wrong, he thoroughly 
believes in his inventions, and like the man who 
accused another of lying, ‘‘ the trouble is he proves 
it.” All the various experiments have been, for the 
most part, made at the expense of the lieutenant and 
his friends, and that he has persevered in the face 
of so many discouragements and risks, speaks well 
for his energy and courage. It is strange that the 
| opponents of these plans seem to utterly fail to com- 
| prehend the strongest feature of torpedo defence, 
| viz., the uncertainty of the exact point where the 
| attack will be made. The moral effect of torpe- 
| does is, as a rule, much greater than the actual re- 
| sults achieved. It was asserted by rebel prisoners 
| that one reason they did not make sorties from Fort 
| Wagner on the trenches they saw advancing, day 
| by day, nearer to their works, till at last the ditch 
surrounding the fort was penetrated, was because 
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NN | 


‘it did not need the shaking of that palsied finger of | the torpedoes had been so thickly strewn around 


The night previous, at, 
sunset, we had watched the rebel flag descend as 


the “ Sage of Greystone,” to call the attention of the 
nation to its needs. In point of fact there was nothing 
new nor interesting in Mr. Tilden’s famous letter, 
if indeed he wrote it, for the best parts of it bear a 
striking resemblance to Lieutenant Griffin’s paper 
read before the Military Service Institute on Gover- 
nor’s Island. The papers have been full of the sub- 
ject for several years at least, and your English fleet 
has been placed, by the various agitators, comfort- 
ably behind Sandy Hook Lighthouse leisurely pro- 
ceeding to shell New York City, while they them- 
selves are entirely out of range of any guns now 
possessed by this nation. Though just why the 
English fleet is selected no one can say ; probably 
no nation is less likely to treat us in this manner. I 
can only construe this into a compliment to your 
great Navy by selecting it as the representative one 
of the world. 

It is, then, with considerable relief that the 
patriotic American turns from a letter evidently 
written for political purposes, and to keep its 
author before the public eye, to the achievements 
of one who has demonstrated his patriotism by 
risking his life in battle, and who, in his enthusiasm 
in the search for a new attacking and defensive 
poe, has nearly sacrificed his life and health as 
well, 

The inventor of the dynamite gun, and the one 








to whose genius and energy we shall owe a sub- 
marine torpedo boat, if not already known to the 


| the fort by themselves that they did not know ex- 
actly which way was safe, and from the number we 
found during the siege and after capturing the fort, 
there was no doubt their fears were well founded. 
That New York Harbour could be well protected by 
torpedoes and well defended against a fleet of iron- 
clads, even with our present resources, the writer 
thinks is beyond doubt. Probably we are in ad- 
vance of al] nations in the former defences, and 
although the dynamite gun has at present a limited 
range the future of it seems well established. 

That the sea coast defences are the question 
of the day, for the United States, is also apparent ; 
the country is thoroughly roused on the subject, 
and will not brook any further delay. It would 
undoubtedly have been attended to long since, but 
for the reluctance of a democratic House of Re- 
presentatives to spend money under a republican 
administration, hence the question of ‘‘ how not 
to do it” has circumlocuted into ‘‘ how best to 
do it,” and has thence degenerated into the do- 
nothing policy, as it always does. It is refresh- 
ing then to find that during these delays of our 
political sovereigns, Lieutenant Zalinski has kept 
quietly on, experimenting and perfecting, till now 
he seems to have achieved a considerable measure 
of success in the direction of the dynamite gun, and 
the equally destructive submarine boat, and more- 
over to be on the eve of most important and lasting 








results. From a lecture recently delivered by this 
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inventor we make some extracts bearing on the 
subject. He showed that the need of a stronger 
puss, tal than gunpowder is due to the increased 
strengthening of ships by protective armour. In 
speaking of blasting gelatine, he demonstrated its 
adaptability for a shell exploder, since it possesses a 
value as compared to dynamite, No. 1, of 42 per 
cent. greater for an equal weight in its uncampho- 
rated state, and of 17 in its camphorated, and as the 
specific gravity of dynamite, No. 1, is 1.2, while 
that of the gelatine is 1.6, an equal volume of the 
gelatine has nearly a double effective force. This is 
of great importance in shells, as the maximum de- 
structive power is attained in the minimum bulk, 
and added to this, its safety as compared with dy- 
namite is greater, since it is less liable to explode 
from shock. It was evident that in the use of such an 
explosive something else than gunpowder must be 
employed in obtaining the projecting force; this 
view had obtained about three years before, and was 
suggested to a schoolmaster named Meford, whose 
attention was fixed on compressed air as a motive 
power, from seeing his pupils use it in their ‘‘ pop- 
guns.” He devised a tube of brass 2 in. in dia- 
meter and jin. thick, 28 ft. long, mounted on 
a T rail and stiffened with tie-rods; this was 
erected on a tripod, and arranged as a breech- 
loader (see Fig. 1). The slide block was attached 
to a flexible hose and connected to an air reservoir, 
from which the air was admitted by a hand-cock. 
This was very uncertain, the air being cut-off too 
soon or else wasted by too long a delivery. The 
pressure was but 300 lb, The projectiles used were 
cylindrical brass tubes 1 in. to 14 in. in diameter, 
and 12 in. to 18in. long ; they had attached to them 
a wooden frustrum of a cone, of which the larger 
end was the size of the bore. The point of the 
shell was of wood, and was loaded with lead so as 
to keep the centre of gravity well forward. Two 
discs of pasteboard, with a thickness of Canton 
flannel between them, acted as a gas check, the 
flannel being 1 in. larger in diameter than the paste- 
board ; this was placed against the under tail of 
the projectile. The great difficulty was the short 
range attainable by these means, but Lieutenant 
Zalinski’s attention having been called to this gun, 
he had it brought to his station and commenced ex- 
periments. He found an increased accuracy of 
aim over the ordinary smooth bores. The length 
in calibres of the 28-ft. gun was 168, and to this 
proportion is due the property of imparting great 
energy to a shell, and at the same time of avoiding 
a shock liable to produce premature explosion. A 
paper lately issued in the United States commented 
on a series of experiments with a powder gun 
of 32 centimetres, where the projectile weighed 
759 lb. and had an initial velocity of 1438 ft. per 
second, and a pressure of 40,000 1b. per square inch. 
These experiments were made against armour- 
plates, and the results led the American author 
to pronounce against any possible penetration 
with an air gun and only 500 1b. pressure. The 
writer of the paper in question failed to grasp the 
relative conditions of the two cases. The powder 
gun had a length in calibres of 16.1, or was 17 ft. 
long, while the air gun was 120 calibres, or nearly 
seven and a half times as great ; now in the former, 
the pressure falls very rapidly as the projectile ap- 
proaches the muzzle, so that, for sania a pres- 
sure of 23.8 tons at the breech, in ov ty calibre, be- 
comes only .6 of a ton near the muzzle, while in the 
latter, the pressure reduces much more slowly, so 
that energy stored up in the projectile cannot be 
ascertained by simply considering the initial pres- 
sure. If a pressure of 2000 lb. were used, and 
the reservoir had a capacity of ten times the bore 
of the gun, the final pressure would be 1800 Ib., or 
the mean pressure, 1900 lb., and in the case of the 
759 lb. shot, the mean available pressure was 
11,678 Ib. per square inch, while in the case 
of the air gun it would be equivalent’ to 14,155 Ib. 
for guns of equal length. 

In the early consideration of this question, 
Lieutenant Zalinski had regarded the gun rather as 
a means for projecting a torpedo, and hence great 
range had not been sought. Yet with the 2 in. gun 
and a less pressure than 5001b., he had thrown a 
projectile across the Narrows of New York Harbour, 
a distance of 2100 yards. In testing the safety of 
throwing dynamite in such thin shells, various ex- 
periments were tried. The dynamite in small 
quantities was placed at the base of the shell, and 
the balance was filled with dry sand ; in this 
way it was exposed first to the shock from the air 
pressure, and next to that of the inertia pres- 





sure of the sand, which was much greater than 
that of an equal amount of dynamite. The pressure 
was gradually increased from 100 1b, to 500 lb., and 
the shells were placed at 5 ft., 3 ft., 2 ft., and 1 ft. 
respectively from the breech, and finally a shell 
with the full charge of dynamite was thrown ; placed 
at the breech, in this case, there was an air cushion 
of 8 ft. between the valveand the projectile. This 
500 lb. pressure being the limit of the endurance of 
the hose, a greater one was not tried. 

The next series of experiments started with the 
construction of a gun 4 in. in diameter, and 40 ft. 
in length. The barrel was a seamless tube of 
zs in. thickness, and in three sections, mounted on 
an iron truss supported by a tripod (as shown in 
Fig. 2). The valve was automatic, opening rapidly 
and permitting a certain uniform volume of air to 
escape, and closing at the time the projectile 
reached the muzzle. Its general character may be 
described as that of a balanced valve. The air was 
admitted by this until the projectile was just out- 
side the muzzle, and to have the final pressure as 
great as possible, the reservoir was nine times the 
volume of the bore. The velocity attained with the 
4 in. "gun was found to be 72 per cent. of the 
theoretical velocity. In early experiments with 
the projectile, the tails were found to be too 
long and heavy, and the best results were at- 
tained by making the centre of gravity as near 
to the point as possible. The projectile being 
assumed to fall the instant it left the gun, it 
was decided to have the rear of the tail taper slightly 
to afford freedom of exit, and such projectiles had 
regular flights. The pressures being uniform, the 
fall of shells having the same centres of gravity, 
struck nearly in the same places. In fact accuracy 
of range witha pneumatic gun is one of its strongest 
features. The shells were next fired with 17 lb. 
of dynamite and with success. The fuzes then met 
the attention of this investigator. The ordinary 
percussion fuzes of fulminate proved unsatisfactory, 
as did the copper capsules. It was also noticed 
that 17 lb. shells with percussion capsules did not 

roduce the desired effect when they exploded, and 
Scabemaah Zalinski naturally looked to a possible 
effect from exploding these shells from the rear, 
assuming that a small interval of time was required 
even to fully explode dynamite, and that the layers 
of gases exploded near the target tended to retard 
the effect of those developed at the rear of the shell. 
This resulted in the devising of an electric fuze 
depending on the action of a small battery inclosed 
within the shell. The best battery was found to be 
the chloride of silver one, on account of its small 
size and its reliability. After remaining idle a 
month these little batteries were found equal to the 
requirements. The diagram, Fig. 3, is a section of 
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the fuze and connections, in which A is the fuze 
case, B a metallic plunger, inside the vulcanite 
cylinder a; the contact springs b b are attached to 
the wire c, joining the electrical primer C. The 
second wire d goes from the primer to the me- 
tallic fuze case. The primer is thus in contact 
with one pole of the battery placed within the 
upper part of the fuze'case. As will be seen, 





this battery is suspended to the fuze case A A by 
thin projections ee, which are sheared off by the 
shock of firing-the gun, and the other pole falls into 
such a position that the metallic plunger B can 
come into contact with it and complete the circuit. 
When the shell strikes, the plunger B moves for- 
ward to the pole f, the circuit is closed and the 
charge is exploded. The problems to be solved were 
to provide a fuze which would act an instant before 
the full impact of the shell ; next, that if the object 
fired at were missed, the shell should explode an 
instant after striking the water when fully buried ; 
further, if it fail in this last case, that it should 
explode on reaching the bottom ; and finally, that 
it should not explode till the shell has left the 
gun. In the foregoing an ironclad was the object 
assumed to be attacked, and to better determine 
the resistance of this metal to dynamite, some 
interesting experiments were made at Fort La 
Fayette, so sacred to the memories of our rebel 

risoners during the ‘‘ late unpleasantness.” An 
English ship, the Nankin, providentially sunk in 
our harbour, afforded the material. The plates were 
placed against the walls of the fort and the gun 
was distant 60 yards. A blank shell loaded with 
sand and weighing 30 lb. penetrated three plates 
aggregating 24 in., while a similar shell with dyna- 
mite and an impact fuze, penetrated but one plate, 
and one with a detonating fuze in front had about 
the same effect. An electric fuze was arranged so 
that the circuit should be closed when the shell was 
din. from the target, the primer being placed at 
the rear, and to further prevent explosion by simple 
impact, a thin layer of cotton waste was placed in 
the front of the shell. This resulted in breaking 
through the six plates, aggregating 44 in. in a nearly 
circular area 18 in. in diameter, and the stone wall 
at the rear was also injured. It was also seen 
from this that cracks and breaks would be pro- 
duced at points distant from the point of impact. 
Tests with 3 lb. charges on the stern-post of the 
Nankin, which was 5 in. by 8 in., showed this even 
more plainly, for while at the point of impact, in- 
dentations simply were made, pieces 2 ft. long were 
broken off at the extremities 6ft. and 8 ft. distant, 
and large cracks made at other points. By examin- 
ing the diagram Fig. 4 it will be seen that in the fuze 
just mentioned, the battery was attached to a pro- 
jecting steel plunger held in place by a stiff steel 
wire pin, and when the end of the plunger was 
within 3 in. of the target, the circuit was closed. In 


Fia. 4. 




















this diagram, A is the steel plunger and B the bat- 
tery attached to it; C is a low-tension electrical 

rimer, one wire from which, c, goes to a contact b 
in the bottom of the fuze ; the other, c’, connects 
the primer and the fuze case. On striking the 
target the plungers are forced in, shearing off the 
light steel safety pin, and when the front of the 
shell is at the desired distance from the target 
the pole a of the battery comes in contact with b 
and the circuit is closed through the primer 
which explodes the charge from the rear. The 
actual time required to produce explosion before 
the full impact of the shell took place, was #6,eo0th of 
a second. Plungers arranged to close up to } in. 
from the target were successful, but beyond that the 
effects were weakened. Further experiments then 
showed that it was important to bring the charge 
as intimately in contact with the target as was 
possible with as large an area of contact as possible. 
Just as these matters were progressing favourably, 
and a shell of 6 lb. of explosive gelatine was em- 
ployed, a remonstrance was made by the neighbours 
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on shore about 400 to 800 yards off, which arrested 
progress. These individuals found that what had 
hitherto been deemed earthquake shocks, or possibly 
had been charged to defective masonry in their walls, 
were really oracks and shattering of glasses due to 
Lieutenant Zalinski’s experiments inside the walls 
of Fort La Fayette, which is on an _ island. 
And as their self-sacrifice for the benefit of science 
to our Government, did not reach to glass and ceil- 
ings, the lieutenant was obliged to limit himself to 
3 lb. charges. The next step in this investigation 
was the construction of an 8 in. gun, designed to 
throw 100 Ib. of dynamite with an initial velocity 
of 1400 ft. per second, and with a range of two 
miles, and to have it so arranged that the gunner 
could aim, elevate, and fire it without removing his 
eye from the sight. A view of this gun and its 
projectiles is given in Fig. 5, page 158. The pres- 
sure to be used was 2000 lb., and the length of the 
gun was 60 ft., being 4 ft. longer than the Krupp 
125-ton gun. In this, the mechanical details were 
designed by Mr. Pratt, of the Babcock and Wilcox 
Company, of New York, and the lieutenant pays 
him a high compliment for his skill and ingenuity. 
The tubes were 22 ft. long by 12} in. external dia- 
meter, and from sixteen tested at 3000 lb. only eight 
remained. Afterwards, new tubes } in. thicker 
were made by Mr. Mathieson, of the American 
Tube and Iron Company, and stood tests of 3750 1b. 
successfully. Thus far the 8 in. gun has only been 
worked with 1000 lb. pressure, and at an elevation 
of 35 deg. a shell with 60 lb. of explosive material 
has been thrown 2} miles, and one with 100 lb., at 
an elevation of 33 deg., was thrown 3000 yards. 
As to the effect ofa shell on striking, it was decided 
(?) by General Abbott, after experiments, that an 
instantaneous pressure of 6500 lb. per square inch 
was necessary to produce a fatal shock on a first- 
class ironclad. From Scandinavian experiments a 
formula, supposed to be decisive, was deduced 
from trials made on 5in. iron plates with 8 in. 
tamping of loose earth. Also at Annapolis 
100 lb. of dynamite were exploded against iron 
plates aggregating 11 in. in thickness. From all 
the above sources the inference is drawn that 
100 lb. of dynamite will not produce a fatal effect 
exploded in superficial contact with the over-water 
plating of an ironclad, and the writer heard a noted 
authority declare that unless penetration were 
obtained, the result would be little or no damage to 
the ship. Lieutenant Zalinski does not agree with 
these views, and was urged by the writer on the occa- 
sion referred to, to reply, but his modesty, which is 
his weak point, prevented him. He considers 
the trials did not go far enough to establish the 
conclusions, and the following experiments seem to 
bear out his ideas. The effect of the important 
element of tamping was omitted from the foregoing 
experiments, and to this omission was probably due 
the erroneous conclusion drawn by these savans. For 
instance, 8 oz. of dynamite suspended in ‘‘ super- 
ficial contact”? with an iron plate ?in. thick, simply 
indented iton exploding ; the same amount was again 
suspended, and atthe back of it was loosely hung a 
piece of angle iron and of such size that a circle in- 
scribed betwen its sides and the face of the plate, 
was less than the cross-section of the suspended 
cartridge, so that there was absolutely no pressure 
against the cartridge. Yet the explosion resulted 
in blowing a hole, elliptical in shape, through 
the plate considerably larger and broader than the 
cartridge, and when the experiment was repeated 
with two plates, both were perforated. In the 
actual conditions of an attack on an ironclad, the 
shell does not simply reach the armour with sufii- 
cient force to produce ‘‘ superficial contact,” it has 
an energy of several hundred foot-tons, which the 
experimental tamping feebly represents ; even the 
steel envelope of the shell offers far more initial re- 
sistance than the 8 in. of loose earth used in the 
Scandinavian experiments. However, the Scandi- 
navian formula concedes for 100 lb. of explosive 
gelatine a penetration of 6.5 in., while many of the 
older ironclads have but 4in. of armour, so that 
even in this view also the shell would produce great 
injury, on not a few ships. Its more remote 
effects, such as disarrangement of machinery and 
breaking of weaker parts ata distance, might be dis- 
astrous in the extreme, and the concussion from 
this explosion would be terrific and demoralising. 
Even in missing the object aimed at, the effects 
may be greater than if the target is hit, provided 
the shell strikes within a radius of 21 ft., and ex- 
plodes after burying itself ; and this adds largely to 


of 21 ft. we can quote the formule of General 
Abbott, who has personally investigated the sub- 
ject of destructive effects produced by submarine 
explosion. This subject has proved to be so full of 
interest, that this article has largely grown in your 
correspondent’s hands, and the submarine boat 
must be left for a future description. 


THE PETROLEUM INDUSTRIES OF 
EUROPE.—No. II. 
By Hersert TWwEDDLE, Jun. 

ConTINUING east from the Carpathian Mountains 
we find in South Russia strong evidences of the 
existence of petroleum at a short distance from 
Odessa, where in the immediate neighbourhood, 
salt lakes and sulphur springs abound, and the 
northern and eastern parts of the Crimea between 
Theodosia and the Sea of Azof, are more or less 
enriched with deposits, 

A considerable number of borings have been 
made by American drillers in the neighbourhood 
of Kertch, some of the wells made by them pene- 
trating to depths of from 600 ft. to 800 ft., one sunk 
twenty miles from Kertch on the road to Theodosia, 
tapped a deposit of oil which yielded fifty or sixty 
barrels per day ; another drilled at Tchorelek some 
ten or twelve years ago is said to have yielded 
1000 barrels per day ; but the truth of this record 
is open to much doubt. At Konkatchagen, a point 
south of Kertch, 118 shallow wells have been sunk, 
all of which are grouped together in a small area, 
and yield a large quantity of heavy petroleum. 

There can be no doubt but that deep drilling 
will develop far larger deposits than any yet dis- 
covered, but considerable obstacles in this work 
will be encountered, as the clay beds are very 
deep ‘and difficult to penetrate. It may be men- 
tioned as a detail of interest that near Kertch are 
found several mud volcanoes which eject small 
quantities of petroleum. Sections of the country 
can be observed with great clearness at the fortress 
at Kamish Baroun, and on the north side of the 
bay. Geologically, the peninsula of Kertch belongs 
to the tertiary and cretaceous formation, and com- 
prises the argillaceous sand beds, limestones, and 
schists, mixed with large deposits of clay which 
constitute the vast steppes north of the Caucasus. 
Across the straits of Kertch (the ancient Cimmerian 
Bosphorus) on the peninsula of Taman, the north- 
eastern extremity of the Caucasus range is found the 
country, par excellence, of mud volcanoes. Here 
they may be witnessed from their birth to their ex- 
tinction, and they range in size from cones a few 
inches in diameter to hills 500 ft. in height. 

Petroleum is also seen in its place of development, 
and as we shall learn later on, the same phenomenon 
is witnessed on the Apsheron peninsula, at the 
south-western extremity of the Caucasus mountains. 
The Caucasian range terminates on the Taman 
peninsula in five almost parallel cracks in the earth’s 
surface, through which numerous volcanoes vomit 
forth streams of bluish-green mud and stones. They 
cover a large portion of the peninsula, and form five 
nearly parallel ranges of hills, some of which attain 
an elevation of 500 ft. The Karabet, or main range, 
commences near the village of Taman, where it attains 
the highest elevation, and terminates with the mud 
volcano of Bluvacki, about three versts to the 
south-east of Temruck. This place affords probably 
the best opportunity in the world for studying the 
growth of a mountain. In this range are, at least, 
a dozen well-defined, active, and extinct volcanoes. 
The mountain of Karabet occasionally bursts forth 
with great violence. The last eruption occurred in 
the autumn of 1879, when during a violent north- 
east gale, a series of loud detonations as from an ex- 
ploding gunpowder magazine, was heard toa distance 
of twenty miles to the windward, and dense volumes 
of smoke were seen to issue from the top of 
the mountain ; this only lasted for about half an 
hour. On the following day the writer visited the 
spot and found that at least 40,000 tons of plastic 
blue clay had been thrown up during that short 
period of eruption. The ground was opened in an 
irregular deep crevice some 2 ft. or 3 ft. wide and 
1000 ft. long. The direction of this crack was 
parallel to the general course of the mountains, and 
from the large opening, several smaller clefts were 
thrown out in different directions. The mud at the 
highest point was about 25 ft. thick, and in some 
places was quite white with an efflorescence of salt, 
the stream sloping gradually away for a distance of 
750 ft., where it was only 3 ft. thick. The breadth 
of the mud at the widest part was about 350 ft. 








the vulnerable points to be reached, 1n this area 





The central part of the stream was covered with a 





hard crust owing to the rapid drying action 
on the surface by the wind and sun. It was 
cracked in all directions from contraction, and 
the soft mud, which existed a few inches be- 
neath, made it extremely dangerous to walk on. 
The first explosion on the previous day had blown 
off the crust of the ground, and stones had been 
shot out with such violence as to plough up the sur- 
face for some distance around. Few of these 
stones remained on the top of the mud stream, how- 
ever, for, owing to its fluidity, they had sunk, but 
the irregular sharp-edged stones thrown out ex- 
hibited specimens of all the different subjacent 
strata, lying, as shown by borings, at a depth 
of more than 1500 ft. beneath the top of the 
mountain. Some of these stones had been torn 
from a formation visible at the Jelezni Rottor (Iron 
Horn), near South Peclo, on the Black Sea. 

In the thick beds of blue clay which surround 
the foot of this mountain, the same irregular frag- 
ments of this rock are found. These have probably 
been ejected at the time of its birth, thousands of 
years ago. Another curious feature of these vol- 
canoes is the difference in the vegetation near the 
summit and that at the base. On the former wild 
sage predominates and grass grows but scantily, 
while on the bottom of the mountains the lands are 
admirably suited for agriculture. 

On the south side of Taman peninsula, at Peclo, 
is an extinct mud volcano. Here are also petro- 
leum springs and wells, the latter yielding oils of 
different gravities. On the north coast active mud 
volcanoes occur, from which streams of blue mud 
run down into the Azof Sea. The Phanagoria hills, 
which commence at the ancient city of that name 
and end at the east at the Borissa Mountain, form 
only a short range, which has always been more or 
less actively volcanic. At the eastern extremity 
there is an old mud volcano, Mount Borissa, part 
of which has gradually sunk into the lake, and has 
left an immense amphitheatre several hundred 
yards in diameter. At the foot of Mount-Borissa, 
along the lake shore, beds of sand 60ft. thick, 
tilted at an angle of about 60deg., occur. These 
beds are saturated with petroleum, while the beach 
is covered with hardened asphalte, below which the 
saturated sand bed just mentioned isfound. At the 
outcropping of this sand strata roots of plants are 
seen to penetrate it for a considerable distance, and 
the oil seems rather to act as a fertiliser than other- 
wise. A short distance further are seen beds of 
silicified nodules of a deep red transparent colour, 
which closely resemble the bones of antediluvian 
animals. These same nodules are also found in 
apparently stratified beds in Roumania. 

Continuing on a little further, gas is observed 
bubbling up on the shore of the Lake Akhtanisoffka. 
On the shore is a petroleum wharf belonging to the 
‘*Standard Russe, ’a French company which holds a 
concession from the Russian Government for almost 
allthe petroleum territory at this end of the Caucasus. 

At half a mile to the left of the road, before 
arriving at the village of Akhtanisoffka, Mount 
Bluvacki, which has one of the best-defined cones in 
the Caucasus, stands up, a well-defined object. This 
volcano has been active for many years, and the 
streams of ejected blue mud, which are continually 
running down its side, form in summer quite a 
vivid contrast to the verdure that clothes the base. 
A close examination of the crater of this volcano 
will amply repay the trouble of the ascent. Here 
streams of mud are found incessantly exuding from 
the vents as the top cones increase in height. 

It is quite evident that as the pressure of the 
interior ascending column gets too great for the 
strength of the sides of the mountain, new craters 
break out on the flanks, and form cones, which in 
their turn grow larger and higher only to meet the 
fate of the older ones. At the western extremity 
of the peninsula on the north side of Taman is the 
ancient volcano of Mount Satyrus. 

Before proceeding with a description of the pe- 
troleum regions of this part of the Caucasus, it will 
be well to notice the topography of the country. 
The province of Kuban occupies the north-western 
part of the Caucasus, and covers an area of over 
50,000 square miles. The central part is traversed 
by the River Kuban, which takes its rise among the 
perpetual snows of Mount Elbrous, and flows in a 
north-westerly direction towards the Taman penin- 
sula ; here it divides and forms large lakes which 
empty both into the Azof and the Black Seas. In 
this province are found large tracts of fertile lands, 
forests, productive salt lakes, deposits of ozokerite 





and petroleum, and an abundance of mineral springs, 
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petroleum springs where the native Circassians | the northern slope of the Caucasus range for many 


formerly dug numerous holes to obtain petroleum 
for lubricating wagon axles. This is about the 
central part of the petroleum belt, which: may be 
said to have here a width of some fifteen miles. 

The city of Phanagoria, situated at the head of 









—— =Trel shaped Takeo Mud halk mi Te wide 


which has Flown From this Volcano 
Volcano at Binagady (Apsheron Perisula ) Seen From the East (Active) 


Taman Bay, is doubtless the city that supplied 
ancient Greece with the petroleum which formed 


the principal ingredient of that compound known | 
as Greek fire, an old receipt for making which runs | 


as follows : 
Aspaltum, nepta, dragantum, pix quoque Greca, 
Sulphur, vernicis, de petrolio quoque vitro, 
Mercurii, sal gemmae Graeci dicitur ignis. 
Item : 


Sulphur, petrolium, colopho, resi, terebinthi, 
Aspaltum, camphora, nepta, armo, benedictum. 
That petroleum princes lived at Phanagoria thou- 
sands of years ago, the buried riches recently ex- 
humed (many of which have been transported to 
the museum of the Hermitage at St. Petersburg) 
fully attest. And that a race of modern petroleum 
‘* princes” may still reside on the peninsula is not 
improbable, for borings have already developed the 
fact that immense and almost inexhaustible petro- 
leum deposits underlie the whole length of the 
Caucasus chain, and will yield up their riches to 
the mining engineer who pursues the work in a 
practical and systematic manner. 
Near this ancient city are hundreds of kourgans 
or burial mounds, some of which are more than 


Fig.9. 
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40 ft. high, and cover two or three acres of ground, 
but the average are from 15 ft. to 20 ft. in height, 
and from 60 ft. to 100 ft. in diameter. An inex- 
perienced observer would easily mistake them for 
ancient mud volcanoes, so much are they alike in 
form, and as the two sometimes exist close together 
it often difficult to distinguish the cone from the 
kourgan. 

There is hardly a single ravine in this line along 
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| miles where petroleum and gas springs are not 
'found. Hereafter, we shall only refer to those 
| which present special points of interest or where 
| any real development has taken place. 

Three wells were sunk in the valley of Tchekoupe 

| (near Varrenikioff) to the depths of 250 ft., 300 ft., 

and 700 ft. respectively. The first two were flowing 
| wells, but the deepest was a dry hole. The oil was 
| quite light and of a pale greencolour. The wrecks 

of the old derricks are still visible a short distance 
| to the right of the road. Here also we find a large 
tract of ground covered with oil, gas, and mud 
springs, frequently very active. Near Anapa two 
_ wells were sunk, one to a depth of 650 ft., but no 
| oil was found. 

Other borings were made at different points on 

| the Taman peninsula, namely, at Titorifka, at the 
Strelka, at the Bougas, at Senaia, and at Tontau 
/ on the Azof coast. None of these reached depths 
| exceeding 300 ft., but all gave small quantities of 
| oil varying from 38 deg. to 46 deg. Baumé (0.839 to 
0.802 specific gravity). 








LOCOMOTIVE FOR THE BELGIAN STATE 
RAILWAY. 

THROUGH the courtesy of M. Belpaire, of the Belgian 
| State Railway, we are able to lay before our readers 
| engravings of one of his latest designs’ for working 
| some of the heavy lines under his charge on the 
Brussels and Luxemburg district. Of our illustrations 
| some views form the subject of our two-page engraving 

this week, while the others will be found on pages 
| 150 and 151. Fig. 1 shows a longitudinal section of 
the engine, Fig. 2 half-sectional view and half plan, 
Figs. 3, 4, and 5 cross-sections, and Fig. 6 detail of 
grate bars, Fig. 7, on page 150, shows the general 
| appearance of the engine, from which it will be 
'seen that it has six eoupled wheels with outside 
frames and inside cylinders. The points which will 
first strike the eye of the English locomotive engineer 
are the square section of the chimney and the long 
| bearing springs, having the camber downwards instead 
of upwards, as is usual, 

The firebox, as will be seen from Figs. 1 and 5, is a 

modification of M. Belpaire’s well-known design, the 
| grate being carried out over the trailing wheels, 
/and having a width of 6 ft. 2.7 in. by a length of 
| 8ft. §.92in., giving the unusual area of 55.4 square 
feet, a size, however, surpassed by one of M. Belpaire’s 
later engines, which has a grate area of over 72 square 
feet. The grate is slightly inclined, having a clinker- 
dropping arrangement in front, and it will be observed 
on reference to Fig. 1 that the ash-pan is not pro- 
vided with any doors, but has two permanent open- 
ings, the centre of one being at a distance of about one- 
quarter of the length of the firebox behind the tube- 
plate, and the other being placed in the rear of the 
trailing axle. 

The furnace door (see Fig. 5) is, roughly speaking, 
triangular in shape, having the apex at the top, each 







| half of the door being subdivided and hinged in the 
centre, so that one, two, three, or four quarters of the 
| door may be opened at once according to the require- 
| ments of the fire. The details of the grate bars are 
shown at Fig. 6 ; the bars are wrought iron, in lengths 
of 14.37 in., 19.69 in., and 28.54 in., and are rivetted 
| together in fagotsof about 5in. in width. They are 
0.31 in. wide at the top, having 0.16 in. air spaces, 
| their total depth being 2 in., and the lower part for a 
| height of 13 in, having a thickness of only 4 in. 











The fuel—which is coal slack—is burned with a very 
soft and regular blast, this latter quality being greatly 
due to the unusually large proportions of the smokebox 
and chimney, which act in the manner of an air vessel 
in diminishing the intensity of the individual beats of 
the exhaust in the same manner as this is effected in 
the United States by the use of the extended smokebox, 
A reference to Fig. 1 shows that the blast nozzle is of 
the annular adjustable area type, this adjustment com- 
pensating for the absence of damper doors, and per- 
mitting the regulation of the fire. 

Under the barrel of the boiler there is a mud deposit- 
ing drum with a blow-off cock, and the feed pipes from 
the injectors are led into this drum, an arrangement 
we should think which would greatly impair its 
utility as a dirt collector. The regulator is placed in 
the smokebox, the steam supply being taken from the 
top of the dome; the regulator is worked by a lever 
at the side of the firebox actuating a rod running out- 
side the boiler as far as the dome, where a horizontal 
shaft provided with a stuffing-box enters the boiler as 
seen in the cross-section in Fig. 4. 

The bearing springs are of very unusual form, being 
perfectly straight when unloaded, and of course 
cambered downwards when carrying their load. Mak- 
ing them in this way has two distinct advantages, 
they are simply cut off the bars and tempered without 
having to be heated to block them for cambering, thus 
simplifying their manufacture, and as from their form 
under load the vertical distance between the points of 
application of the load and the point of support is mate- 
rially decreased, their tendency to lateral motion when 
the engine is running is correspondingly reduced. Each 
spring is composed of twenty-three plates 4in. wide by 
Zin. thick, being 4 ft. ll in. long between centres. 
The bearing springs of the leading and driving axles 
are connected by short compensating beams, while 
the trailing bearing springs are connected by a trans- 
verse compensating beam, the motion of the engine 
due to the length of the springs, and the compensation, 
being very smooth on a road not in the best condition. 

The cylinders are inside, having the valves on the 
outside, the valve faces not being quite vertical. The 
cylinders are 19.69 in. in diameter by 23.62 in. stroke, 
their centres being 22.45in. apart. The frames which 
are outside the wheels are 1.18 in. thick, and are placed 
about 5 ft. 7 in. apart, their depth between the wheels 
being 1 ft. 10in., but it is reduced to 1 ft. 54 in., 
where the cylinder flanges take hold of them. There 
is also an inside frame 1 in. thick which carries a bear- 
ing between the cranks on the driving axle. 

The Walschaerts valve gear is used, the single eccen- 
tric for working it being placed between the crank and 
the wheel ; the reversing is effected by means of a small 
steam cylinder arrangement controlled by a cataract 
cylinder filled with oil. The crossheads are guided 
by single bars placed above them ; the Le Chatellier 
steam brake is fitted to the engine. The wheels being 
4ft. 3 in. in diameter, and the cylinders 19.69 in. in 
diameter by 23.62 in. stroke, the tractive force for 
each pound mean pressure on the pistons is Se 
=172.8 lb. 

The principal dimensions of the engine are as 
follows : 


Cylinders : Diameter 19.69 in, 
Stroke 23.62 ,, 
ft. in. 
Diameter of wheels... Sd eat 43 
Total wheel base ae ie -« ° IS O86 

Boiler : ft. in. 
Length of firebox casing _... oa Oo" 

* Width re at bottom ... es 6 8.6 
Length of barrel ais La yo OS 
Mean diameter ee os 4 7.1 
Thickness of plates... B 0 0.55 
Cubic contents of boiler s . 226.83 cub. ft. 
Centre of boiler above rail level 7 ft. 1.7 in. 
Steam pressure Se 150 lb. 
Number of tubes 257 
Length of tubes .. cae oe 11 ft. 6.1 in. 
External diameter of tubes ... 1.77 in. 
Top of chimney above rail level ... 14 ft, 1.2 in. 
Grate length... Sie ah sso gg eae 

s, WHat ... at a sg’ Aegean 
9» area sie ass . 55.48q. ft. 
sq. ft. 
Heating surface: Firebox ... is 122.0 
Tubes outside ... 1176.9 
Total 1298.9 
tons 
Total weight of engine empty ake 39.8 
Weight on leading wheels... ee 14.6 
a driving ,, = as 14.8 
“ trailing ,, os fn 13.8 
Total weight when full _... 43,2 


This type of engine, as we have before said, was de- 
signed for working the heavy grades in the Brussels 
and Luxemburg district, and has been used experi- 
mentally for passenger trains and regularly for goods 
trains, the weight of the former averaging about 144 tons 





at a speed of 28 miles an hour, with an admission during 
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42 per cent. of the stroke, the goods trains weighing 
230 tons, and running at a speed of from 17 to 23 miles 
an hour on the inclines of 1 in 624 fora length of about 
74 miles, with one short level piece about half a mile 
long. The engines are provided with a six-wheel 
tender carrying 3000 gallons of water and 3 tons of 
fuel, and weighing when full 314 tons, giving 74} tons 
as the total weight of the engine and tender, and 
218% tons as the complete weight of passenger, and 
304} tons as the weight of the goods train. 

The coal used is from the neighbouring mines, and 
is slack ; 25 per cent. of its weight in water is added, 
in order to prevent its dropping through the bars when 
it is being burned, and this water must, of course, be 
taken into account, to arrive at its true evaporative 
value. The mean calometric efficiency of this coal, 
as deduced from three tests made by Mr. Michael 
Longridge, chief engineer of the Engine and Boiler 
Insurance Company, of Manchester, gives 13.86 lb. 
of water evaporated from and at 212 deg. Fahr., 
and the mean evaporation arrived at from a series 
of trials carried out by M. Belpaire, gave 7.5 1b., which, 
corrected for the water mechanically mixed-with the 
fuel, gives a true evaporation of 7.75 Ib4sso that 


the practical efficiency of the fuel is = 56 per 





13.86 
cent. The mean rapidity of evaporation was found 
by recent trials to be 14.3 lb. per hour per square foot 
of total heating surface, which is, of course, an un- 
usually high amount, 

We recently made a trip on one of these engines 
from Namur to Ciney, a distance of about 18 miles, 
about two-thirds of this length having arising gradient 
of 1 in 624. The engine took up a load of 230 tons 
easily at a speed of about 18 miles an hour, the full 
pressure of 150 1b. being regularly maintained. The 
fire was kept at a uniform thickness of 4 in, on the 
grate, and the fireman did not seem to have any diffi- 
culty in covering its large area evenly. On arrival at 
Ciney the smokebox door was cmelell and only half a 
bucket of soot was found. Altogether the engine, we 
consider, affords a most interesting illustration of the 
latest Continental practice, 








THE TORPEDO CRUISER ‘‘ MOHAWK.” 

UNDER the name of the Mohawk another twin-screw 
torpedo cruiser of the ‘‘ Scout” class, was launched last 
week by Messrs. James and George Thomson, of Clyde- 
bank, The launch was to have taken place on Thurs- 
day, the 4th inst., but in consequence of the dense fo, 
which hung over the river at the time, it was deeme 
prudent to postpone the actual launching operation for 
a tide or two, in the hope that the weather might im- 
prove. As it was, the usual christening ceremony was 
duly performed and the service was conducted, which is 
usual at the launching of vessels belonging to the Royal 
Navy. Eventually the vessel was sang put into water 
at high water on Saturday afternoon. 

Measuring 225 ft. between perpendiculars, by 30 ft. 
by 19 ft., the Mohawk has been designed to havea dis- 
placement of 1630 tons, in what may be regarded as 
her normal sea-going condition. This will be in- 
creased to 1810 tons when she has all her coals and 
stores aboard and is otherwise fully equipped. One of 
the chief considerations in a warship of the present 
day is her speed, which in the case of the Mohawk is 
expected to be at least 164 knots per hour; but judg- 
ing by the experience which they have gained in the 
speed trials of the vessel forming the type of this class 
of warships, Messrs. Thomson confidently anticipate a 
speed of close upon 18 knots per hour, if not even a 
greater speed. Of course that is a performance that 
was undreamt of so recently as ten years ago in respect 
of warships. The engines which are to drive the twin- 
screws of the Mohawk, are of about 4000 indicated 
horse-power. Steam will be provided by means of four 
boilers which are of the Navy type, having tubes in 
the ends of the furnaces. As regards its total weight 
the machinery of this vessel will not exceed 350 tons, 
and that under ordinary circumstances in a merchant 
steamer would only be equal to about 2200 indicated 
horse power. In order, however, to produce such an 
excellent result it has been necessary to use construc- 
tional materials, in which both strength and lightness 
are combined, but which are necessarily expensive. 

The Mohawk will have a very complete and efficient 
gun armament including six 6-in. B.L.R., mounted on 
central-pivotted carriages, and eight machine or rapid- 
firing guns. There will also be a torpedo armament, 
which will consist of ten tubes distributed over the 
ship. Two of these will be under-water tubes—one 
on each side. For the protection of the guns and tor- 
pedo tubes, and the men working them, there will be 
a shield over the rear of each, together with l-in. plat- 
ing on the side of the ship. 

uch of the safety of the ship will depend upon the 
extensive system of subdivision adopted throughout 
her hull. The part in the immediate vicinity of the 
water-line is very minutely subdivided, and the coal 
bunkers are arranged in such a way as to afford the 
most perfect protection to the magazines, engines, and 
boilers, Then, again, there is a water-tight deck for the 





protection of the whole of the vital parts of the ship, a 
little below the water line. 

Inorder to secure a high degree of turning power, 
the Mohawk will be provided with very strong steam 
steering gear, to be placed under the water line, and 
which is intended to act on a rudder having an area of 
nearly 100 square feet; and in this way, with both 
screws going ahead, it is expected a complete circle 
will be described by the vesselin about four minutes, 
the circle itself not being more than 300 yards in dia- 
meter. Of course, with one screw going ahead and the 
other astern the time required for the turning opera- 
tion will be about the same, but the circle will neces- 
sarily be much smaller. The Mohawk will be able to 
carry as much coal as will drive her 7000 knots at a 
speed of 10 knots per hour, or 2500 knots at full speed. 
She is built of steel throughout. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 30, 1886. 

Tue makers of bridge and structural iron through- 
out the country have inquiries for large amounts of 
material, and see prospects for still heavier business 
later in the season. Kight or ten large bridges are 
talked of, one across the Hudson at Storm King, one 
across the Harlem River, near New York City, to cost 
3,000,000 dols., two across the upper Mississippi, one 
across the Missouri, and some thirty or forty smaller 
bridges across other streams in the west and south. 
Within six months the producing capacity for struc- 
tural iron will be increased 25 per cent. in Pennsyl- 
vania, and within twelve months the pig-iron pro- 
ducing capacity in Alabama and Tennessee, will be 
largely increased by the erection of new and improved 
furnaces within the immediate vicinity of rich deposits 
of iron ore and coal, and which will have the additional 
advantage of cheap water and rail transportation. The 
railroad managers are endeavouring to restore harmony, 
and conferences are held almost daily, in this city, of a 
semi-official character. The anthracite managers have 
accomplished nothing as yet, and coal has declined 80 
cents per ton within twelve months. In Philadelphia 
conferences are held almost daily to patch up the 
bituminous coal pool, but the obstacle in the way is 
that the PennsylvaniaCompany refuses to join. Their 
reason is that several of their officials are privately 
interested in bituminous mines and profit by the traftic, 
a fact well known in business circles, but which it is 
impossible to establish to the satisfaction of the 
Legislature. Bituminous coal is crowding out an- 
thracite in all markets, a fact which is interfering 
with the successful establi:i:ment of the anthra- 
cite coal pool. Railroad buiiding will begin actively 
in April, and will be confined for awhile to the 
building of ten to fifty mile lines. There are over 
200 projected railroads on the lists now, besides 
many more which would be brought forward on the 
slightest’ provocation. The Canadian Pacific has 3527 
miles in operation, and the Northern Pacific is prepar- 
ing to build several lines northward to ultimately make 
connection with it. The central Pacific will build 
700 or 800 miles of branch lines to develop mineral 
lands to strengthen its traffic receipts. The Southern 
Pacific Company, under the management of C. P 
Huntingdon, will, in all probability, complete its 
eastern connections within ninety days, which will give 
it an Atlantic coast terminus at Norfolk, Virginia. It 
is not probable that many large contracts for rails will 
be placed for four weeks. The railmakers have sold up 
nearly their entire production for the year and are in- 
different as to the course of buyers. They will pro- 
bably add an additional 250,000 tons to their output, 
but not until they have ascertained that the railroad 
demand will absorb that amount. To-day’s quotations 
are 34 dols. to 35.50 dols. ; English Bessemer pig is 
selling at 19dols. to 20 dols. Old rails are’selling at 
22 dols. for English, American spot lots being 24 dols. ; 
1000 tons of basic steel scrap were ordered to-day for 
shipment to New York at 22.50 dols. The Delaware 
River shipbuilders are in the market for a good deal of 
shipbuilding material, having recently secured con- 
tracts for the construction of schooners for coastwise 
service, passenger boats for river service, and steam 
tugs for inland lake service. The prospects for the 
American iron trade continue favourable. 





SpanisH Rartway Procress.—In 1855, Spain possessed 
ase miles of railway. In 1875, the corresponding total 
had risen to 3815§ miles. In 1883, it had further expanded 
to 51562 miles. 


Tron IN OnTARIO.—The Central Ontario Railway Com- 
pany owns an iron territory in Hastings county, Ontario, 
which is said to be larger than all the territory covered 
by the iron mines in the neighbouring State of Michigan. 
Already more than 65 deposits of iron are known to 
exist upon it. While the Bessemer mills east of the 


Allegheny Mountains obtain their supply of ore from: 


Spain, Africa, &c., and the mills at Pittsburg and at 
Johnstown, Pennsylvania, also draw largely for their 
supplies from foreign sources, inexhaustible supplies of the 
best ironstone would appear to be at hand within from 40 
to 150 miles of the north shore of Lake Ontario. 





LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 4th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a finely modelled screw steamer named the 
Maria. P., built to the order of Signor Angelo Profuno, 
of Genoa. Her leading dimensions are : Length, 190 ft. ; 
breadth, 27 ft. ; depth of hold, 13 ft., with a 7 ft. awning 
deck in addition. The engines are by the North-Eastern 
Marine Engineering Company, of Sunderland, and have 
cylinders 27 in. and 47 in. in diameter by 33 in. stroke. 





On Friday, the 5th inst., the s.s. Skirbeck, a steam 
fishing vessel, built and engined by Earle’s Shipbuilding 
and Engineering Company, Limited, to the order of the 
Boston Deep-Sea Fishing and Ice Company, Limited, 
was taken on her trial trip. The following are the par- 
ticulars of the vessel: Length between perpendiculars, 
85 ft., by 19 ft. 9in. beam, by 10 ft. depth of hold, with 
flush deck aft and small raised forecastle forward. Her 
engines are inverted direct-acting, with cylinders 12 in. 
and 22 in. in diameter by 20in. stroke, and are supplied 
with steam of 90 lb. pressure from a steel boiler fitted 
with one of Fox’s corrugated furnaces. 





On Saturday Messrs. Napier, Shanks, and Bell, Yoker, 
launched the Alcides, a spar-decked screw steamer of 
about 3400 tons gross register, built to Lloyd’s highest 
class to the order of Messrs. Donaldson Brothers, Glas- 
gow. he dimensions are: Length between perpen- 
diculars, 340 ft.; breadth extreme, 42 ft. ; depth of hold, 
29 ft. 10in. This vessel has been specially designed for 
the Canadian and American cattle-carrying trade, having 
the upper and lower ’tween decks fitted throughout with 
cattle stalls. The engines, by Messrs. John and James 
Thomson, are of the triple-expansion type of about 2300 
horse-power. 


On Saturday, the 6th inst., Messrs. A. G. Gifford and 
Co., Leith, launched a steam fishing vessel named the 
Salamander. She measures 70 ft. by 17 ft. by 8 ft. 6 in., 
and is intended for the deep-sea line and drift-net fish- 
ing. Messrs. Hawthorn and Co., Leith, are supplying 
the engines and boiler, which are expected to secure for 
the vessel a speed equal to nine knots per hour. 


On Tuesday, the 9th inst., Earle’s Shipbuilding and En- 
gineering Company, Limited, launched from their yard at 
Hull two iron screw fishing trawlers built by them for the 
Boston Deep-Sea Fishing and Ice Company, Limited. 
The dimensions are 85ft. by 19ft. 9in. by 10 ft. with 
flush deck aft, and small raised forecastle forward. They 
will be fitted by the builders with direct-acting inverted 
compound engines having cylinders 12in. and 22 in. in 
diameter by 20 in. stroke, which will be supplied with 
steam of 90 Ib. pressure from a steel boiler fitted with one 
of Fox’s corrugated furnaces. 





ENGINEERING Soorety, Kine’s Cottece, Lonpon.—At 
a general te | held on Tuesday; January 26th, the 
President, Mr. W. P. Adams, delivered his presidential 
address on ‘‘ Measuring Instruments employed in Trans- 
mission of Power.” Mr. Adams commenced by describ- 
ing and explaining the principles of several transmission 
dynamometers. Absorption dynamometers were then 
considered, those of Prony, Fleeming Jenkin, Ayrton, 
and Perry, being taken in detail. Speed indicators next 
occupied his attention. The lecturer explained that what 
was required was not an integrator or counter, but a ma- 
chine for showing the speed at any moment. The Hedges 
vortex indicator was cited as peculiarly simple and effica- 
cious. Mr. Adams then passed on to a description of 
various electrical measuring instruments, dwelling on the 
advantages of direct reading instruments. Among those 
mentioned were Siemens’ ammeter, Sir William Thomson’s 
voltmeter, Patterson and Cooper's ammeter, Ayrton and 
Perry’s various instruments, Cardew’s voltmeter, La- 
lande’s areometric ammeter. A tangent galvanometer 
was also described in which the coil could be moved away 
from the needle so as to vary the range of the instrument, 
the vibrations of the needle being damped by immer- 
sion in some transparent liquid. A short discussion 
then followed, after which the meeting terminated. On 
the following Tuesday, February 2, Mr. C. W. Atkin- 
son read a paper on “ Hydraulics,” in which he de- 
scribed the theoretical considerations involved in the 
designing of water motors. The author commenced by 
enumerating the various sources of loss from “skin- 
friction” and ‘“‘ eddies,” and the ways in which these 
losses might be reduced. He then proceeded to the con- 
sideration of water motors, which he divided into three 
main classes—weight machines, pressure engines, and im- 
pulse or reaction turbines. After briefly describing the 
action of weight machines, he pointed out the great 
differences which existed between the use of high-pressure 
water and high-pressure steam. First, the loss from 
friction in the pipes and passages being enormously 
greater in the former case, owing to the much greater 
density of water compared with steam; secondly, the 
great waste of energy arising from the incompressibility 
of water, necessitating the expenditure of the same 
volume, and consequently of the same amount of ene 
each stroke, whether the work done was large or small ; 
and thirdly, the much greater effect of the inertia of the 
fluid in the pipes and reservoir, which reduces the pres- 
sure on the ram at the commencement of the stroke, 
while at the end the pressure may rise very considerably 
above that in the accumulator. The author then referred 
to the inefficiency of reaction wheels, and showed the way 
in which this had been remedied in turbines by giving 
the water a forward motion before the wheel. The paper 


concludes with a detailed description of the designing of 
the guide-blades and vanes in both impulse and impulse- 
pressure turbines, 
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CRUMP AND BRERETON’S 


A NovEt form of stone-cutting machine is just being 
introduced into this country from America by Messrs. 
G. D. Peter and Co., of Moorfields, London, E.C., and is 
now erected inthe yard of Messrs. Mowlem and Co., at 
East Greenwich. It is the invention of Messrs. Crump 
and Brereton, of Philadelphia, and brings with it a 
most favourable record, as by its use the price of stone- 
getting has been greatly reduced, and many formations, 
which could not hitherto be put into the market at a 
price to command a sale, such, for example, as the 
hard American marble, are now being worked at a 
profit. The idea upon which the machine is based is 
eminently simple, for the cutter blade is simply 
that of a heavy lumber saw with removable teeth. 
The novelty lies in so combining the parts as to 
drive this thin circular steel blade, unsupported b 
bracing, through stone to the depth of its radius, wit 
a cut Sin. wide; while the blade feeds forward at a rate 
adapted to the stone it is working in, The conditions 
to be met in making deep vertical fissures in solid beds 
of rock, are very different from those which obtain in 
sawing logs. The most evident difference between 
the two is that there is no room for a driving wheel or 





QUARRYING AND 


pulley of adequate size, unless the depth of cut be re- 
stricted to about one-fourth of the diameter of the saw, 
and that even with this limitation, a very stiff and 
consequently a very thick plate, would be required to 
transmit the power, as the rate of revolution is neces- 
sarily slow. Further, as the stone is fixed the saw 
must be made to travel along, together with its gear- 
ing and motive power. 

The methods by which the inventors have met 
these difficulties will be readily understood from the 
perspective illustration above, and the detail en- 
"tng fon page 155. The large engraving is made 
rom a photograph of the machine as it stands at 
East Greenwich, and shows the temporary character 
of the installation. In spite, however, of the appa- 
ratus being mounted on light and inadequate sup- 
ports, it sawed the stone represented in the view with 

rfect steadiness and without tremor or vibration, 
The saw is driven from the periphery, and not from the 
centre, and hence nearly the entire radius is rendered 
available for the depth of cut. This, of itself, is not 
new, as on page 274 of our seventeenth volume we illus- 
trated a coal-getting machine which exhibited this 





STONE-DRESSING MACHINE. 
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feature, but with this difference that the cutters were 
mounted on a heavy cast-iron wheel and not on a thin 
plate. The driving power is applied at the part 
of the circumference where the blade emerges from the 
stone, and thus the metal is always in tension, and has 
no tendency to spring or buckle; while as the blade 
cuts upward, the pressure of the driving gear is down- 
ward, and the machine is held firmly down to the 
surface of the rock. The saw with its gearing, to- 
gether with a small engine and boiler, is mounted 
on a travelling frame, which advances, as the blade 
revolves, on a tram track fitted with holes into which 
the pins of the feed wheels enter. The power is com- 
municated from the crankshaft of the engine by a 
friction chain belt to a pulley C at the opposite end of 
the framing. This pulley transmits the power through 
the worm D and wormwheel E to twe parallel inclined 
shafts, each of which carries at its lower end a ring of 
teeth F, and a plain collar E. Each of these teeth 
gears with the ring of holes cut near the circumference 
of the saw disc, while the collar forms a support against 
sideways deflection. 

The feed is worked by a pair of bevel wheels bd 
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CRUMP AND BRERETON’S QUARRYING MACHINE. 






































These wheels drive a worm 
and wormwheel d e, and from these the power is trans- 
mitted to two carrying feed wheels, which have pins 
gearing into holes in the tram tracks J J. The 
disc is about Zin. thick, and is provided with slots all 
round the periphery, each slot having Y-grooved 


from the saw spindle. 


edges. Into these slots the teeth are inserted. They 
are a driving fit, and can be put in place or re- 
moved in a few seconds, indeed it is possible to take 
out a set and replace them as the saw runs. The 
form of the teeth depends upon the nature of the stone 
to be cut; they are usually right and left-handed alter- 
nately, each fifth one being straight, and in appear- 
ance they recall the steel cutters used in certain forms 
of tool-holders employed in lathe work. The amount 
of grinding required by the teeth is a subject of prime 
importance in calculating the cost of working such a 
machine. It is stated to vary from once a day to once 
a month, according to the material cut. The man who 
drives the engine also attends to the cutters. 

The block of stone shown in the engraving measures 
30 in. deep by 36 in. wide, and was cut, dry, com- 
pletely through in our presence in thirteen minutes, or 
at the rate of 2}in. a minute ahead and 30 in. 
deep. The material was good quality Portland stone, 
and the rate was found to be exactly sixty times 
the speed of the reciprocating saws, fed with sand and 
water, at work in the same yard. With a softer stone 
the speed would, of course, be greater, and with a 
harder stone slower. It is stated from the yard, 
that since the day of our visit a smaller pulley has 
been placed at C, and the cut in Portland stone is now 
made at the rate of 4in. per minute. The depth of cut 
is regulated by radius of saw blade. Ata large slate 
quarry in America the rate of cutting is also said to be 
4in, aminute. This particular place appears to have 
been almost designed to show the capacity of this ma- 
chine. The planes of cleavage lie horizontally, and not 
vertically as in Wales. The saw is set to work to 
cut a gate 200 ft. or 300 ft. in length ; it is then moved 
sideways to cut another fissure, and so on until a con- 
siderable area is so treated. Next the rails are laid at 
right angles to the cut, and asecond series of fissures is 
made, until the ground resembles a gigantic chess- 
board. It is then an easy matter to wedge off the 
rectangular blocks thus formed, and prepare a fresh 
surface for the operations of the saw. 

The machine shown in the photograph is evidently 
designed for quarrying, and not for stone dressing, but 
the mechanic will see that it would be easy to adapt it 
for the latter purpose. The cut surfaces from the 
present machine are not quite as smooth as those from 
the sand saw, but they have the advantage of being free 
from all cross-wind, and a few minutes on the rubbing 
table takes out all the circular marks of the saw teeth. 

For a yard cutting machine several plates would be 
mounted adjustably on one axis borne by a substantial 
frame. This frame would travel on a permanent tram- 
way, say 6ft. gauge and 60 ft. long, having a turntable 
for the machine at each end, and being supported by 
columns, at spaces of 10 ft., toa height of 5ft. above 











a series of cross tracks, on which trolleys would carry 
the stone to be cut under the frame. The saw would 
run the whole length of the track cutting the stones in 
succession as it went. As it passed each trolley would 
be run out and re-set, until the machine reached its 
turntable at the far end and was swung round for the 
return cut, when the stones would be in place ready 
for it, without loss of time. 

The apparatus, as we have seen it, has undeniable 
merits, and there are no doubt quarries in this country 
where its use would effect an immediate economy, 
while a little scheming would adapt it to purposes for 
which the example here is not so well suited. Mr. A. 
Edward Barthel, Royal Hotel, Blackfriars, London, is 
about to introduce the machine to owners of quarries 
on the Continent. 





TESTING IRON AND STEEL. 
Description of Tensile Tests of Iron and Steel Bars.* 
By the late Mr. Perer D. Bennett, Member of Councii. 


IN fulfilment of the promise made at the spring meeting 
of last year, in the discussion upon Professor Kennedy’s 
Report on the Experiments on Rivetted Joints (Proceed- 
ings 1885, page 275), the writer has now the pleasure of 
communicating the results of the series of tests he was 
then making at the Horseley Iron Works, Tipton. His 
principal object in making these tests was to ascertain the 
relative effect produced on the tensile strength of a flat 
bar of iron or steel— 

1. By a hole drilled out of the bar to the required size. 

2. By a hole punched 4 in. smaller in diameter and then 
drilled out to the size of the first hole. 

‘ 3, By a hole punched in the bar to the size of the drilled 
ole. 

The test-pieces in each series were cut from separate 
and complete bars, and each variety was taken from three 
different parts of the bars, The centre and end pieces 
were left unperforated, and were tested in order to supply 
the basis of comparison for the perforated pieces, and 
also in order to check the homogeneous quality of the 
entire bar. 

When the bar of iron experimented upon was perforated 
by a drilled hole of fin. diameter, the tensile strength 
across the part fractured was increased from an average 
of 24.54 tons per square inch of the original area in the 
unperforated bars, to 25.26 tons in the drilled bars. When 
the bar experimented upon was perforated by having a 
Sin. hole punched in it and afterwards drilled out to ? in. 
in diameter, the average strength was increased from 
24.54 tons to 25.28 tons per square inch of the original area 
across the fracture. This shows that the method of per- 
forating the bars in these two cases did not materiall 
affect the strength of the iron under test, both meth 
giving results nearly identical and slightly above the 
strength of the unperforated bar. But when the bar was 
perforated with a hole punched out to the full # in. in dia- 
meter, the tensile strength averaged only 19.53 tons per 
square inch, as against 24.54 tons in the unperforated bar, 
thus showing a falling off in strength of more than 20 per 
cent. owing to the method of perforation. Taking the 


* Paper read before the Institution of Mechanical 
Engineers. 








strength of the unperforated bar as unity, the relative 
strengths of the perforated bars are as follows : 


Unperforated bar of iron... 1.000 
Perforated by drilling... a at 1.029 
pe punching and drilling ... 1.030 


a We only 0.795 

A second series of tests was exactly similar to the first, 
except that the metal tested was mild steel instead of iron. 
The results of these tests, confirming the preceding, show 
that the bars perforated with a drill hole, and with a 
smaller punched hole drilled out to the same size, were 
slightly stronger than the unperforated bar, but that more 
than 6 per cent. loss of strength ensued when the hole 
was punched out to the full size. The relative tensile 
strengths per square inch of original area in these tests 
are as under : 


Unperforated bar of mild steel ... 1,000 
Perforated by drilling... sid oe 1.068 
ae punching and drilling ... 1.059 
a pa only ... ee 0.935 


The third series of tests was exactly similar to the first, 
except that the perforated hole was filled with a rivet put 
in by a hydraulic machine with a pressure of 31 tons on 
the head. The results of these tests again confirm the 
first, though the putting in of the rivet diminished by 
about one-half the loss of strength due to perforating the 
bar by punching only. The relative tensile strengths per 
square inch of original area in these tests are as under : 


Unperforated bar of iron... at. = 
Perforated by drilling, and filled with 
rivet ae a »# oe J 
Perforated by punching and drilling, and 
filled with rivet ... Sid Af uF 
Peforated by punching only, and filled 
with rivet ... le ade asi ies 894 
The fourth series of tests was exactly similar to the 
third, except that the metal tested was mild steel instead 
ofiron. The results are similar to the above, the relative 
tensile strengths per square inch of original area being as 
given below : 


1.012 


Unperforated bar of mild steel .. aa 1,000 
Peforated by drilling, and filled with 

rivet eo ats ed pa si 1,103 
Perforated by punching and drilling, and 

filled with rivet ... ais eas os 1,110 
Perforated by punching only, and filled 

with rivet ... sai aa aa i 0.927 


From all these four Tables alike it will be seen that the 
metal withstood a slightly greater tensile strain per 
square inch of original area across the drilled hole than it 
did across the unperforated bar. This no doubt was owing 
to the fact that.in the drilled bar the pn aye greater strain 
indicated in the tables was reached only along the trans- 
verse diameter of the hole, and that the strain on the 
metal decreased along the longitudinal diameter of the 
hole, until it was distributed over the whole width of the 
bar. Thus at the point where it was most severely 
strained the metal would receive some support from the 
less severely strained parts adjoining. 

is conclusion is confirmed by a fifth series of tests, 
which show that when a round iron bar of 14 in. diameter 
was reduced in diameter to 0.84 in. at one point only, it 
fractured under a much greater tensile strain than when 
it was turned down to the same diameter throughout a 
length of 10in. The relative tensile strengths per square 
inch of original area in the two cases were as under : 


Round iron bar turned down to 0.84 in. 


in diameter through 10 in. length .. 1,000 
Round iron bar grooved to 0.84 in. in 
diameter at one point only obs 1.323 


The elongation of different test bars, all of the same 
length, is greatly affected by their diameter, those of 
larger diameter elongating more than those of smaller 
diameter. 

A sixth series of tests was made on flat steel bars to 
ascertain whether the method of holding the ends of the 
specimens under test, by grips or by pins, had any effect 
upon the results of the tests. The figures show that there 
was a slight advantage in favour of holding the ends by 
means of grips, instead of by pins passing through, the 
average breaking strain with the grips being 30.11 tons per 
square inch of original area, and with the pins 29.97 tons. 

A seventh series of tests on flat bars of mild steel showed 
how the length of the specimen under test affects the ten- 
sile strength, elongation, and contraction of area at the 
point of fracture. As the specimens decrease in length 
the contraction of area at the point of fracture decreases 
also; and in consequence the tensile strength increases, 
when reckoned on the original area, and decreases when 
reckoned on the fractured area. The elongation in per- 
centage of the original length is also very much increased 
in the shorter specimens, owing to the fact that the greater 
part of the elongation then takes place much nearer to the 
point of fracture, instead of being more equally distributed 
as itis along the length of the longer bars. 





AMERICAN BripGE Buii.ping.—The Phenix Bridge Com- 

ny is completing a single-track through bridge for the 
Philadelphia and Heading Railroad at Bethlehem, Penn- 
sylvania. The bridge consists of three spans of 146 ft. 
from centre to centre of end pins, and it crosses the 
Lehigh at such an angle that the skew of the bridge is 
9 ft. 3in. in the width of 16 ft. between the centre of 
trusses. The structureis designed for heavy locomotives, 
moving at the high rates of s required by the traffic 
conditions of the system. A contract for a 400 ft. suspen- 


sion bridge over the Elk, at Charleston, West Virginia, 
has been awarded to Mr. J. W. Shipman, New York. 
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NOTES FROM THE SOUTH-WEST. 

Cardiff.—Some further Admiralty coal contracts have 
been let this week, and it is understood that the Gla- 
morgan Steam Coal Company has secured the bulk of the 
orders, viz., those given out on home account, as well as 
to meet the requirements of the naval service at Malta. 
Orders for Ascension have been placed with Messrs. 
Burnyeat, Brown, and Co., another for Halifax with 
Messrs. Worms and Co., and others for Jamaica with 
Messrs. Hickie, Bormen, and Co., of London. Shipments 
of coal have somewhat increased, but the market has still 
continued quiet. House coal has also been quiet, busi- 
ness being confined to the immediate requirements of con- 
sumption. Shipments of patent fuel have fallen off, and 
prices have experienced no important change. Last week’s 
clearances comprised 144,734 tons of coal, 1275 tons of 
fuel, 30 tons of iron, and 20 tons of coke. From Bilbao 
there arrived 3961 tons of iron ore, and 415 tons came to 
hand from other sources, 


The Severn Tunnel.—Sir John Hawkshaw, the engineer 
of the Severn Tunnel Kailway, reports that the tunne 
itself, with one or two exceptions, is practically finished. 
The principal exception is at the old winding shaft in the 
centre line of the tunnelat Sudbrook, in which thereis atem- 
porary pump ; this shaft is to be filled up, and the tunnel 
arch has to be made good across the opening ; the pump 
piust remain in its present position until the permanent 
pumping establishment now in progress is more advanced. 

‘he water on the Welsh side is found to exceed the 
quantity which had been anticipated. To meet this an 
increase in the permanent pumping power is being pro- 
vided. A large ventilating fan for the permanent venti- 
lation of the tunnel is ready for delivery, and the building 
to receive the ventilating machinery, engines, &c., is in 
course of erection. 


The * Curlew.” —The Curlew, 4, gun and torpedo vessel, 
Lieutenant Bucknea, was taken outside Plymouth break- 
water on Wednesday for a forced draught trial of her ma- 
chinery. The draught of water forward was 10.0ft., aft 
11.0 ft., pressure of steam in the boilers 105 lb. ; vacuum in 
condensers, starboard engine, 25 in. ; port, 23 in. ; mean 

wessure in cylinders, high, 56.4, low 55.7; indicated 
10rse-power, 1262 ; mean speed, 14.5knots per hour. The 
maximum results were: Revolutions, 190.5; indicated 
horse-power, 1400; speed of ship, 15 knots. These results 
exceeded the expectations both of the designer of the ship, 
Mr. W. E. Smith, and the designer of the engines, Mr. ? 
Penn, of Greenwich, both of whom were on board. A 
heavy sea, accompanied by a strong wind blowing with a 
force of from four to five, was very unfavourable to the 
speed of the ship during the trial. 


Migration of Industrials to Newport.—Messrs. E. P. and 
W. Baldwin, sheet-iron and tin-plate makers, Milden and 
Swindon, have just determined upon the erection of ex- 
tensive tin-plate works at Newport. This course is being 
taken in preference to an extension of the present works, 
from which railway carriage has to be borne of about 13s. 
per ton to Liverpool and 17s. per ton to London. <A con- 
siderable site has been purchased near Newport, and the 
erection of plant will be quickly begun. The superior 
and not the common — of tin-plates will be manu- 
factured, A private limited liability company, under the 
title of A. Baldwin and Co., Limited, with a large 
capital, will carry on the new works. A few months ago 
Messrs. Baldwin permanently closed their tin-plate 
works at Wolverhampton. Messrs. Nettlefolds, Limited, 
have obtained from Lord Tredegar the lease of some land, 
situated on the Great Western Railway Company’s 
Western Valleys line, near Newport, and are also about 
to erect plant for the production of steel and iron by 
special processes, which they find can be carried on more 
economically in that district than in the Midlands. 


Great Western Railway.—In view of the approaching 
completion of the Severn Tunnel Railway, a new station 
and extensive sidings have been constructed at Roggiet, 
the point of junction with the South Wales Railway. 
New stations are also being provided on the English side 
at Pilning, Patchway, Ashley Hill, and Filton, and the 
necessary signalling arrangements are in hand. The 
doubling of the Bristol and South Wales Union Railway 
is being actively pushed on, and with the exception of the 
Patchway Tunnel—a mile in length—is nearly completed. 
A short loop-line at Bristol, which is being constructed 
for the accommodation of the Severn Tunnel traffic, is 
nearly ready for use. In South Wales the widening of 
the lines between Maes and Tywith has been com- 
pleted, and the line known as “‘ Hall’s Tramway” is in 
course of conversion into a locomotive railway. A line 
between Quaker’s Yard and Merthyr, belonging jointly to 
the Great Western Railway Company and the Khymney 
- er ig Company, is ready for inspection by the Board of 
Trade. 


Newport.—The steam coal trade has continued quiet, 
although some collieries have been working fairly well. 
The manufactured iron trade has shown dulness, and the 
tinplate trade has been rather weaker. Last week’s coal 
clearances comprised 56,074 tons. From Bilbao there 
arrived 3500 tons of iron ore, and 3680 tons came to hand 
from other sources, 


Bristol and South Wales Wagon Company (Limited).— 
The half-yearly meeting of this company was held on 
Friday at Bristol, Colonel Saville in the chair. The 
chief feature in the directors’ report was the recommen- 
dation ofa dividend at the rate of 9 per cent. per annum, 
instead of 10 per cent. per annum as hitherto, and 
the carrying a balance of 750. to the contingent 
fund. The chairman stated that at the last annual meet- 
ing the directors were in anxiety about eight contracts 
which were then in arrear. He was happy to say that 
during the past half-year six out of the eight contracts 


] | directors have invited the Great Western 





had been put on a satisfactory footing, but there were 
still two contracts which were of a doubtful cha- 
racter. Mr. Alderman Naish contended that the 10 per 
cent. dividend should be maintained and moved an 
amendment to that effect, the amount to be carried to 
the contingent and depreciation funds being 177/., instead 
of 7501. as proposed by the directors. On a division the 
amendment was carried. 


Aberdare and Newport.—Sir G. Elliot, Bart., and a 
party of gentlemen, travelled bya train on Satur- 
day direct from the pierhead of the Alexandra Docks over 
the Brecon and Merthyr, Pontypridd and Caerphilly and 
Taff Vale Railways, to his mansion at Aberaman. The 
new route will be shortly opened for passenger traffic. 


Rhymney Railway.—Railways Nos. 1 and 2, authorised 
by the Rhymney Railway Company’s Act of 1882, which 
form a through communication between Quaker’s Yard 
and Merthyr, have been inspected and passed by the 
Board of Trade, with the exception of the Abercanaid 
Station, which will shortly be ready for inspection. The 
ilway Com- 
pany to make arrangements for beginning the carriage of 
passengers. Meantime the iron and mineral traffic of 
the Cyfarthfa Company continues to be carried over the 
line. The works on the short branches distinguished as 
Railways Nos. 3 and 4 in the same Act are approaching 
completion. These branches will give access to collieries 
situated to the north and west of the Abernant Tunnel on 
the one side, and to the Merthyr Vale collieries of Nixon’s 
Navigation Company on the other. 


Birmingham and the Bristol Channel.—The mayor of 
Birmingham is about to preside over a meeting of mer- 
chants and manufacturers of. the town and district, to 
consider a project for improving water communication be- 
tween Birmingham and the Bristol Channel by deepening 
the Birmingham and Worcester Canal section of the 
Birmingham and Gloucester Navigations sufficiently to 
accommodate vessels of 150 to 200 tons burthen. This 
would allow coasting vessels of this class to be brought by 
steam haulage direct from Cardiff or Sharpness, vid the 
Gloucester and Berkeley Ship Canal, the Severn and the 
Worcester and Birmingham Canal to Birmingham. 
Lighters carrying 250 tons could also be used between 
Sharpness Docks and Birmingham. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Falling off in the South Yorkshire Coal Trade.—The 
official return of coal taken to Hull during the month of 
January has just been issued. The result shows a con- 
siderable falling off, the weight taken to Hull last month 
being 84,872 tons as compared with 100,688 tons for the 
corresponding month of 1885. The following are amongst 
the most serious instances of decrease: Allerton Main, 
5632 tons against 6736 tons; Aldwarke Main, 432 tons 
against 3088 tons; Denaby Main, 8304 tons against 9832 
tons; Fryston, 888 tons against 5752 tons ; Monk Bretton, 
880 tons against 2560 tons; Swanthe Main, 456 tons 
against 1008 tons ; Thrybergh Hall, 1992 tons against 4240 
tons. There is also a large falling off in the export trade, 
the weight last month being 25,208 tons as compared with 
34,911 tonsin January, 1885. 


Wages Dispute at Thorncliffe—The workmen in the 
—— engineering department at the Thorncliffe Iron 
WV orks have received notice of a reduction in wages vary- 
ing from 1s. to 2s, per week. A numberof the employés 
have decided not to make the concessions, and as many of 
them are members of the trades union there may be some 
difficulty before an agreement is brought about. 


Vickers, Sons, and Co., Limited.—The directors of this 
company recommend the shareholders at their general 
annual meeting on Friday, the 19th inst., to sanction the 
payment of a fourth dividend for the year 1885, at the rate 
of 24 per cent., and a bonus of 4 per cent., making with 
the dividends already paid, 14 per cent. for the year 1885, 


Whitby Harbour Improvement.—The long contemplated 
improvement for navigational and sewage purposes is now 
about to be executed, the agreement between the harbour 
trustees and the Local Board having at last been ratified. 
By the terms of the agreement, the harbour trustees 
undertake to buy a dredger and dredge and deepen the 
harbour, a work which will have a sanitary as well as a 
maritime utility. The estimated cost of the improve- 
ment is from 15,000/. to 20,000/., of which sum the Local 
Board guarantees a loan of 10,000/. on security of the 
rates and also contribute 2000/. as an acknowledgment 
of the fact of its advantages in facilitating their own 
scheme of sewerage reform. The harbour improvement 
will be supplemented at a certain point by some impor- 
tant works projected by the North-Eastern Railway 
Company, and the Local Board’s sewerage plans will be 
afterwards carried into effect. The entire works planned 
out by the local authorities and the North-Eastern Com- 
pany will entail a cost of about 30,0007. 


British Wagon Company, Limited.—The thirty-fourth 
half-yearly report of the directors of the above company 
shows that the balance standing to the credit of the profit 
and loss account amounts to 2386/. 14s. 3d. Out of this 
the directors propose to pay a dividend of 6 per cent. per 
annum on the paid-up capital of the company, free of in- 
come tax, which will absorb 1785/. 6s. ; to place 500/. to 
the reserve fund; and to carry forward a balance of 
101/. 8s. 3d. 

Gas Question at Filey.—The ratepayers of Filey have 
decided that it is desirable for the gas works to be in the 
hands of the town, They have also decided to take the 
opinion of some engineer as to the state of the works. 


Scarborough Valley Bridge Company.—The annual re- 
port of this company shows a balance tc credit of revenue 








account of 22597. 12s., and the directors recommend a 
dividend at the rate of 10 per cent. per annum. 


North Cliff Improvement at Scarborough.—The sub- 
committee of the Scarborough Corporation has resolved 
to adopt the scheme for the construction of the proposed 
new North Foreshore-road, recommended by Sir John 
Coode, C.E. ; to apply to the Local Government Board 
for powers to borrow a sum not exceeding 25,000/. for the 
purpose of defraying the cost of the work, and to retain 
the services of a fully competent engineer to superintend 
the operations. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
again thinly attended and the tone of depression was more 
manifest than it has been for the past few weeks. There 
was very little business transacted and the inquiries were 
very limited. No. 3 Cleveland pig was offered at 30s. 9d. 
per ton for prompt delivery, but even at this figure only 
small lots changed hands. Stocks continue to accumu- 
late, and so long as the monthly returns of the ironmasters 
show such a heavy increase as they did at the end of 
January, buyers will hold back in the belief that by 
further delay they will be able to purchase all they require 
at lower rates than are now quoted. Up to date this 
month the shipments of pig iron from Middlesbrough 
are rather better, there having been exported 16,000 tons 
as compared with 9800 tons to the corresponding period in 
January. It is contended by some people that there are 
firms of pig-iron makers bs cannot now produce iron 
at a profit, and that any further decline in prices will 
inevitably result in the blowing out of some furnaces in 
the North of England. Hematite pig iron is again rather 
dull, and Nos. 1, 2, and 3 are selling at 43s. per ton, 
f.o.b. west coast ports. In the manufactured iron trade 
there is continued depression. There are scarcely any 
orders in the market and prices are falling. Ship-plates 
are quoted 4/. 10s. to 4/. 12s. 6d. per ton, angles 4/. 7s. 6d., 
and steel ship-plates 6/. 12s, 6d., less 24 per cent. at works, 


Engineering and Shipbuilding.—Throughout the North 
of England the engineering trade is fairly good, and iron- 
founders too have a fair amount of work, but there are 
still general complaints of continued low prices. In the 
shipbuilding trade there is really nothing new to report, 
the strike at the yards on the northern rivers against the 
proposed reduction of 124 per cent. having paralysed this 
great industry. Although the struggle has extended over 
many weeks there is unfortunately no indication of any 
probability of an early settlement. Meanwhile, by the 
suspension of work caused by this strike thousands of 
people have been added to the poverty-striken masses in 
the northern towns. 


The Steel Trade.—The steel trade of the North of Eng- 
land continues good, and the rail and sleeper departments 
have orders which will occupy them fully for the next 
two or three months, 

The Coal and Coke Trades.—The fuel trade is very quiet. 
At different collieries hands are being paid off and the 
output is being reduced. Prices continue low and the 
tendency is still downward. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
experienced another severe depression last Thursday, 
prices falling 3d. per ton—down to 39s. 2d. cash, or 10d. 
under the lowest quotation over the long period of thirty- 
three and a half years, from June, 1852, till December, 
1885. Transactions were reported in the forenoon at 
39s. 3d. to 39s. 4d. cash, also at 39s. 5d. and 39s. 54d. one 
month, with sellers at the close at 39s. 34d. cash and 
39s. 54d. one month, and buyers at 4d. per ton less. In 
the afternoon business was done at 3s. 83d. to 39s. 2d. 
cash, also at 39s. 5d. to 39s. 4d. one month, the close being 
sellers at the lower quotations, and buyers offering 4d 
per ton lower. Friday’s market opened very flat, and 
with prices down to 39s. 04d. cash, or 14d. per ton less 
than on the preceding day. There was some buying at 
that low price, and then the quotations were run up and 
closed at 14d. per ton over the previous day’s final quota- 
tions. Opening at 39s. O}d. cash and at 39s. 3d. one 
month, prices advanced in the forenoon market to 
39s. 3}d. and 39s. 5d. respectively, and the close was 
buyers at 39s. 5d. and sellers at 39s. 54d. one month, and 
the cash price nominally at 39s. 34d. Business was 
done in the afternoon at 39s. dd. and 39s. 3}d. 
cash, also at 39s. 54d. and 39s. 5d. one month, with 
sellers at the close at 39s. 34d. cash and 39s. 5d. one 
month, and buyers at 4d. per ton under. The warrant 
market was stronger on Monday, and prices met with 
a recovery to the extent of 2d. per ton, There 
were transactions on forenoon ’Change at 39s. 34d. to 
39s. 5d. cash, also at 39s. 6d. to 39s. 7d. one month, and 
at the close there were buyers offering 39s. 44d. cash and 
39s. 64d. one month, with sellers at 4d. per ton higher. 
In the afternoon business was done at 39s. 44d. to 39s. 54d. 
cash, also at 393. 64d. to 39s. 74d. one month, with 
sellers at the close at the top quotations, and buyers at 
4d. per ton less. Some more firmness was also experienced 
oer and at one time prices were 34d. per ton over 

onday’s highest. The close, however, was less firm, 
but still showed 1d. above the final price of the previous 
day. During the forenoon there were transactions at 
39s, 5d. to 39s. 7d. cash, and from 39s. 74d. to 39s. 84d. 
one month, with buyers at the close at 39s. 7d. cash and 
39s. 84d. one month, and sellers wanting $d. more per ton. 
In the afternoon the rates ranged from 39s, 6d. to 39s. 9d. 
and back to 393. 64d, cash, also from 39s, 74d. to 39s, 104d. 
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and back to 39s. 8d. one month, the close being sellers at 
39s. 64d. cash and 39s. 84d. one month, and buyers at 4d. per 
ton under. Lower prices were accepted in to-day’s market 
—down to 39s. 44d. cash and 39s. 6d. one month ; but at 
the close in the afternoon there was a slight advance re- 
corded. All indications of an improvement in the de- 
mand, either for home consumption or for shipment, are 
still wanting; and the market only droops when- 
ever there is a pressure to sell, the heavy and con- 
tinuous increase that is being made to the stocks having 
a very decided influence on the course of prices. The 
reports from the Continent and the United States remain 
quite as unsatisfactory as ever. A rumour has again been 
revived as to the probability of a combined movement 
amongst the ironmasters to reduce the number of blast 
furnaces in operation, but, as previously, it cannot be 
traced to any reliable authority. This week there are 94 
furnaces blowing, one at the Eglinton Iron Works having 
been dampeddown. At this time last year there were 
93 in blast. Last week’s shipments from all Scottish 
ports amounted to 5621 tons, as compared with 6611 tons 
in the preceding week, and 6505 tons in the correspond- 
ing week of last year. The United States took 750 tons ; 
Australia, &c., 465 tons; Italy, 300 tons; Russia, 200 
tons ; and other countries, smaller quantities. Thestocks 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 686,427 tons yesterday afternoon as against 
682,622 tons yesterday week, showing an increase over the 
week amounting to 3805 tons. 


Shipment of L tives.—In the foreign and colonial 
shipments of machinery, &c., for the Clyde, reported last 
week, there were five locomotive engines and tenders for 
Kurrachee of the value of 12,250/. 


The Coal Trade.—The Scotch coal trade is exceedingly 
quiet. ey ey orders for immediate execution are 
scarce, and these collieries that are dependent on them are 
hard off for work. It is hopefully anticipated that the 
season when it opens, six weeks or so hence, will be active. 
House consumption is good, but all other sources of de- 
mand seem very quiet. The total shipments from all 
Scotland for last week show a falling-off when compared 
with those of the corresponding week of tast year. In 
some portions of Lanarkshire the coalmasters have an- 
nounced their intention to withdraw the sixpence per day 
which was advanced on the miners’ wages about the 
beginning of winter, but the reduction does not seem yet 
to have been announced in the Hamilton district. 


Royal Scottish Society of Arts.—An ordinary meeting of 
this Society was held in Edinburgh on Monday evening, 
Mr. D. Bruce Peebles, president, in the chair. ere Was 
a good attendance. Mr. Edward Hawks, Edinburgh, con- 
tributed a paper on improved forms of screw threads for 
bolts and nuts, and for use in machinery; also on an 
improved lock-nut, and on a more rapid method of 
manufacture of bolts and nuts. A communication was 
also made by Mr. D. W. Kemp on an unwritten chapter 
in the early history of the iron oar in Scotland, 
iron smeltings in Sutherland and North of Scotland. 


Aberdeen Shipbuilders’ Wages.—In consequence of the 
depression in the shipbuilding trade in Aberdeen, both the 
shipbuilding firms of that town have this week announced 
a reduction of workmen’s wages to the extent of 10 per 
cent., the change to take effect on the 18th inst. 


Shipbuilding Workmen on the Clyde.—The ranks of the 
unemployed workmen of Govan Soe been considerably 
increased within the past few days, by the suspension of a 
large number of men in one of the shipyards, owing toa 
hitch having arisen in the plans of a vessel under con- 
struction. At Yoker, also, it has been necessary to pay 
off a large number of workmen in consequence of the 
amount of work in hand being reduced to a low ebb. 


The Steel for the Indian Bridge. —It is stated that Messrs. 
P. and W. Maclellan, Glasgow, who recently took a con- 
tract to construct a steel bridge across the Jumna, have 
placed the order for the steel—about 4000 tons—in the 

orth of England, as the makers in the Scotch combina- 
tion would not agree to the prices offered. 


Domestic Electric Lighting.—On Saturday Mr. J. G. 
Fairweather, B. Sc., lecturer on engineering at the 
Heriot-Watt College, Edinburgh, gave a lecture on this 
subject to the usual weekly meeting in St. James’s Hall, 
St. James’s-square, Edinburgh. Mr. John G. Pitcairn, 
tramway manager, occupied the chair. 











: MISCELLANEA. 
THE traffic receipts of the Mersey Railway last week, 
the first during which it has been open, were 1551/. 


It is stated that the Government has given an order to 
the firm of Sir William Armstrong and Co. for half a 
million’s worth of shot and shell. 


The Belgian Engineers’ Association is preparing to hold 
next month an exhibition of all the various means of illu- 
mination hitherto used. 


An American invention for drying wood by a quick pro- 
cess in which cold air plays an important part, has recently 
been introduced. It is claimed for the new process that 
it seasons wood in three days. 


Messrs. Woodhouse and Rawson have been appointed 
by Mr. A. P. Trotter special agents in Great Britain and 
the colonies, and sole agents on the Continent, for the 
sale of his patent dioptric glass. 


The directors of the Maxim-Weston Electric Gompany 
Limited, have decided to pass a sum of 36001. to a general 
reserve account, and to recommend a dividend of 74 per 
cent. for the past year, carrying forward about 600/. 


On Wednesday a serious accident, by which thirty 
persons were injured, happened at Finsbury Park Station, 


A Great Northern train was leaving the platform wken a 


North-London train ran into it. There was a mistake 


with the signals. 


A large dredger sank last week in Dieppe Harbour ob- 
structing the traffic. Sheis to be blown up by dynamite, 
but the operation will be a difficult one owing to the fear 
of undermining the pier. The Newhaven steamers have 
had to go to Havre. 


It is stated that Messrs. Krupp, of Essen, have decided 
to try instantaneous photography towards determining 
certain questions connected arith the ballistic art, such as 
the recoil of gun-carriages, the precise flight of projectiles, 
and the manner of their first contact with armour-plates. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended January 31, 
amounted, on 15,258} miles, to 1,059,929/., and for the cor- 
responding period of 1885, on 15,035 miles, to 1,082,620/., 
an increase of 223} miles, or 1.4 per cent., and a decrease 
of 22,691/., or 2 per cent. 


Although the Russian Patriotic Fleet essed at the 
end of last year a capitalof 24 million roubles, its expendi- 
ture still exceeds its receipts, and the Ministry of Marine 
proposes to grant ita subsidy of 4} roubles for every knot 
travelled, which would be equivalent to 600,000 roubles a 

ear, the distance covered by all the vessels of this fleet 
ing about 140,000 knots. 


The accounts of the Millwall Dock Company for the 
half-year ending December 31, show sufficient net revenue 
for the directors to recommend a dividend on the ordinary 
stock at the rate of 64 percent. per annum, being the 
same as for the corresponding period of last year, and 
making a total dividend for the whole year of 4? per 
cent., as against 44 per cent. for 1884, 


The Russian Patriotic Fleet possesses at the present 
time seven ocean-going steamers for passengers and goods, 
valued at 3,260,000 roubles, the principal trade being the 
carriage of tea from China to Odessa. The fleet also 
carries about 17,000 recruits every year from Sebastopol 
to Batoum, as well as convicts from Odessa to Vladivostok 
and the island of Saghalien. One of the vessels, called 
the: Vladivostok, is to ply regularly between that town 
and the ports of Kamschatka, and others between Russia, 
Spain, and Brazil. 

The Times says that the Admiralty authorities, con- 
sidering that the torpedo boats lately completed for the 
Austrian Government by Messrs. Yarrow and Co., Poplar, 
represent a notable advance in the construction of vessels 
of the class, lately ordered a special report to be made of 
their performances. The practical result of this has 
been that Messrs. Yarrow have received instructions to 
immediately put in hand and to finish with all despatch 
asimilar boat for Her Majesty’s Navy, but subject to 
several important improvements. 


It was announced at Chatham last week that the ap- 


pointments of chief constructor at those dockyards in | rega 


which the recent resignations have occurred, have been 
filled up by the Admiralty. Mr. J. G. Wildish, con- 
structor at the Admiralty, will succeed Mr. E. C. Warren 
as chief constructor at Chatham, and Mr. H. Deadman, 
constructor at Chatham, will succeed Mr. J. Angear as 
chief constructor at Devonport yard. Mr. Yates, actin 
first-class constructor at Pembroke yard, is appointe 
constructor at Chatham, in succession to Mr. Deadman. 


The Custom House of the harbour of St. Petersburg 
has recently caused soundings to be made in the Neva 
channel from the palace bridge to the landing quay for 
foreign steamers. The depth was found in some places 
to be no more than 11 ft. The Custom House, recognising 
the difficulty thus imposed on foreign steamers drawing 
a greater depth of water, and which are obliged to land at the 
Grand Quay, has signified to the St. Petersburg Municipal 
Council its sense of the necessity of allotting a credit of 
3000 roubles for the expense of clearing out channel for 
the whole length of the river. 


A correspondent with the training squadron which has 
just sailed from Trinidad for St. Lucia, sends the follow- 
ing : ‘‘ The torpedo ee of the squadron has not been 
remarkably good. e managed to hit the flagship with 
one of our Whiteheads, which was quite unintentional, 
and we have had the misfortune to sustain a breakdown 
of one of our air pumps. The Volage lost three torpedoes 
and recovered two, and the Calypso lost two, but found 
them again, after some trouble. The practice on board 
the Active, however, was considered fairly good, only one 
of her Whiteheads having sunk,” 


The sub-committee of Admiral Graham’s General Com- 
mittee on Dockyard Management visited Portsmouth on 
Monday. It consisted of Rear-Admiral Grant (chairman) ; 
Mr. W. H. White, Director of Naval Construction ; Mr. 
James Wright, C.B. ; Mr. M‘Hardy, Director of Stores ; 
and Mr. Collet, Director of Contracts, with Mr. Gordon 
Miller as secretary. The members visited the various 
stores of the yard, and afterwards held an inquiry into 
the whole subject of general stores and material (timber 
excepted) used in the building and equipment of men-of- 
war. The investigation of the Committee embraces the 
question of the purchase, receipt, custody, issue, and dis- 
tribution of stores and the various clerical arrangements 
by which their appropriation is accounted for and checked. 

e sub-committee returned to London in the evening, 
and will visit the other dockyards for the purpose of in- 
quiring into the different systems adopted and of es 
evidence, with a view to the introduction of improv 
arrangements. 


On Wednesday a meeting of merchants and manufac- 
turers convened by the Chamber of Commerce was held in 





Wolverhampton to consider the question of Continental 
competition and its effects on English trade. Mr. W. W. 





Walker, of thefirm of T. W. and J. Walker, merchants, of 
Wolverhampton and London, delivered an address detail- 
ing comparisons between German and English imports to 
India, Australia, and other foreign countries. He said 
that while the wants of metal goods in our colonies were 
larger than ever, yet British imports were less, while 
German imports to the same markets were rapidly in- 
creasing, in some cases by leaps and bounds. This was 
attributed to cheaper modes of production, better technical 
education of Germans, longer hours of labour, and lower 
wages. The heavy railway and canal rates in the Mid- 
lands also seriously hampered delivery of goods to sea- 

rts, being many times more for like distances than in 

ermany. Several gentlemen argued that for England 
to maintain its commercial prosperity, the Factory Act 
must be relaxed, wages lowered, and longer hours en- 
forced, unless trade unionism and other systems were 
adopted in Germany. 


On Wednesday was issued the report of the Board of 
Trade on the Railway, Tramway, Water, and Gas Bills for 
the present session of Parliament. From this document it 
appears that the total number of this class of Bills 
deposited for the session amounts to 150, against 203 
for the session of 1885, and that the total amount of 
money proposed to be raised is 23,434,718/., against 
54,527,189/., a decrease as compared with 1885 of 
31,092,471/. The number of Bills which relate to rail- 
ways is 91, of which number 56 propose to authorise the 
construction of new railways or additional railway works. 
The Bills promoted by existing companies are 70 in 
number, for the construction of 120 miles of railway, the 
proposed capital for which is 9,939,400/. Of this number 
59 of the Bills are in respect of railways in England, 117 
miles long, at a cost of 9,534,4007. ; seven in Scotland for 
the construction of three miles of railway, at a cost of 
$25,000/. ; and four in Ireland at a cost of 80,0002. The 
Bills promoted by new companies are 21 in number, for 
the construction of 246 miles of railway, at a cost of 
8,229,8837. Of this number 17 are in respect of 215 miles 
of proposed railways in England at a cost of 7,631,883/. ; 
and four in respect of 31 miles of railway in Ireland at a 
cost of 598,000. The aggregate length of new railways 
proposed by existing and new companies is thus 366 miles, 
at an estimated cost of 18,169,2837. 


A communication from a correspondent to the Times 
contains the following passages: ‘‘ The Chinese believe 
they have serious grounds for dissatisfaction with Germans 
in connection with their navy in other respects. In 
stating these it is right to observe that I wish to pass no 
judgment whatever on their accuracy or justice. Shortly 

fore the war with France two vessels were built in the 
Baltic, although they received their armament at New- 
castle. On their arrival in the Yangtsze it was found 
that, although the material employed was good, the ships 
were so badly constructed that it was dangerous to fire 
the heavy guns with a full charge. They had to be 
strengthened at Shanghai at considerable expense. With 
rd to the vessels constructed by the Vulcan Company 
at Stettin, no detailed official report of their behaviour on 
the voyage out has been received in England. But the 
unfortunate minister who was responsible for them has 
been dismissed from the Imperial service. This degrada- 
tion is undoubtedly due to dissatisfaction with the vessels 
for the construction of which he was wholly responsible. 
Thus the four vessels built for the Chinese Government 
in Germany have all turned out badly in Chinese estima- 
tion. An order for two more swift cruisers has, it is true, 
been given to the Vulcan Company of Stettin, at the same 
time that a similar order was given to Armstrongs; but 
it must be remembered that the Chinese gave this before 
the previous two vessels had arrived out, and before they 
had an opportunity of knowing their qualities.” 





ALFRETON Rurat SEwrRAGE.—A meeting of the 
Alfreton Parochial Committee was held at twelve o’clock 
on Wednesday, February 10. Mr. Roberts was in the 
chair, and there were a large number of members present. 
Tenders were opened from contractors for executing the 
necessary works for a small sewage izrigation farm of 104 
acres at Swanwick, together with two outfall pipe sewers 
leading to the farm. The works were designed by Mr. 
W. i Radford, sanitary engineer, Nottingham. The 
highest tender was 2250/., and the lowest tender, for 
1230/., from Messrs. R. and J. Holmes and Co., of Shir- 
land, near Alfreton, was accepted. It was decided to 
advertise for a temporary clerk of the works at 35s. a 
week. A printed report and lithographed plans were re- 
ceived from Mr. W. H. Radford showing the method in 
which he proposed to deal with the sewage of Greenhill- 
lane, Riddings, Lower Somercotes, Lower Birchwood, 
and Pye Bridge. Mr. Radford proposed to take 104 acres 
to the south of Greenhill-lane, and construct certain out- 
fall pipe sewers to convey the sewage of Greenhill-lane 
and part of Riddings to this site, where it would be dealt 
with by irrigation, the land being specially lightened, 
prepared, and drained. The cost of these works was 
estimated at 18507. To the south of Lower Birchwood a 
sewage farm of 123 acres is proposed to be laid out, and 
the sewage of East Ridding, Lower Somercotes, and 
Lower Birchwood would be brought to this site by various 
pipe sewers. The sewage would be purified by irrigation 
as before. The cost of the whole of the works, with the 
outfall sewera, would be 2790/. Mr. Radford also pro- 
poses to sewer Pye Bridge, and take certain land for a 
sewage osier bed, the osier plant being peculiarly suitable 
for sewage purification. The cost of the works would be 
725l. It was also proposed to efficiently ventilate the 
present system of sewers in the district, and construct a 
sewer from the Windmills to Seabrooks at a further cost 
of 5507. It was proposed these works should be carried 
out as the necessity arises. The discussion of this report 
was deferred to a further meeting, when the members will 





have had time to study the report, 
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THE ZALINSKI DYNAMITE GUN. 





(For Description, see Page 147.) 











Fig, 2, ZALiInski’s 4 IN, COMPRESSED AIR GUN, 

















Fie. 5. Zainski's 8 IN. COMPRESSED AIR GUN, 
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ENGLISH v, AMERICAN LOCOMOTIVES 
FOR THE COLONIES. 

REcENTLY, as many of our readers are probably 
aware from the advertisement which appeared in the 
columns of this and other papers, the New South 

ales Government invited, simultaneously in this 














country and in America, tenders for the supply of 
twelve locomotives to a common specification 
fixing the leading dimensions and general arrange- 
ment of the engines. This invitation of tenders, 


aris, | Which has resulted in an English firm securing the 


order, seems to us to present an occasion for some 
remarks on the subject of English v. American 
locomotives for the Australian colonies. 

To those acquainted with the construction and 
working of English and American locomotives, and 
with the disadvantage at which America is placed 
in competition with this country in regard not only 
to the rate of wages and cost of materials, but also 
to the charges for freight to Australia from the two 
countries respectively, it has long been a matter for 
astonishment that locomotives of American design 
and manufacture should find any place whatever 
in those colonies. The fact that on the first occa- 
sion afforded for open competition between the two 
countries, English makers have commanded the 
market—a result in accordance only with what was 
to be expected—makes obvious the reasonableness 
of the astonishment. Nevertheless, one hears from 
time to time of orders being given, now by one 
colony and: then by another, for a dozen or twenty 
locomotives at a time, to manufacturers in America, 
and the question naturally suggests itself, viz. : 
How does it come about that orders for locomotives 
for the Australian colonies are placed at times with 
American firms ? 

We would preface the remarks we are about to 
make by saying that we approach the subject with 
the object of treating it in a thoroughly impartial 
manner, being desirous of advancing nothing, either 
on the one side or the other, which is not based on 
actual experience and fact. We may further say 
that if we. thought for one moment that there was 
anything in the design, first cost, or performance 
of American-made locomotives to place them, in 
respect to the Australian colonies, on an equal 
footing in the open market with locomotives of 
British manufacture, we should be -the first to 
admit that our fellow-countrymen in Australia were, 
on the most elementary free-trade principles, fully 
justified in placing their orders in America, not- 
withstanding the fact that their governments do 
come to this country to borrow the capital spent in 
the construction of their railways. 

True it is, that the placing of these orders with 
American locomotive makers is of an intermittent 
and fitful kind ; and even in those colonies where 
American engines are most numerous in proportion 
to the total number of locomotives employed, their 
use may be regarded as exceptional. Their com- 
paratively limited use serves, however, only to in- 
crease the wonder that they obtain any footing 
at all; because, if it happened more frequently, 
it might be taken for granted that American 
locomotives stood, as regards the colonies, on 
an equal footing with English ones. The fact 
that they do obtain a footing there has been 
thought by some persons to be due to pecu- 
liarities in the formation of the lines or in the per- 
manent way adopted in the colonies, because of a 
belief having obtained currency in some quarters 
that the American type of locomotive is specially 
suited for badly made railways—badly laid road- 
ways being a traditional characteristic of many of 
the American lines. This reason does not, however, 
apply in the case of the Australian colonies—cer- 
tainly not in either Victoria, New South Wales, or 
South Australia, in all of which colonies American 
engines are to some extent used, although the sub- 
stantiality and perfection of the permanent way will 


65 | compare well with that of railways in this country, 


and where, therefore, engines of English type 
are as suitable as they are here. Neither can 
it be accounted for by the character and quality 
of the fuel employed, coal of a semi-bituminous 
nature being used in the locomotives in all the 
Australian colonies—excepting, it may be, to a 
limited extent, in New Zealand and Tasmania—this 
fact rendering of no advantage, but rather the 
reverse, the long and spacious fireboxes suitable for 
wood or anthracite coal, peculiar to the most 
marked types of American engines. Again, the 
obtaining of orders by American firms has been 
attributed, and with greater reason, to the per- 
sistent misrepresentation made by persons, avowedly 
disinterested in the matter, but really acting in the 
interests of American manufacturers, as to the 
superior performance of the American type and 
make of locomotive, their performance being by 
them much exaggerated. This cannot be accepted, 
nevertheless, as sufficiently accounting for Ameriean 





makers obtaining anything beyond ‘‘ trial orders,” 
because, although these exaggerated statements are 
poured into the not unwilling ears of . persons 
** clothed with a little brief authority,” who are, in 
not a few cases, absolutely ignorant of many of the 
matters with which they have for the time Luing to 
deal ; yet, as the technical officers of the depart- 
ments using the engines can be in no such ignorance, 
as to the relative merits of American and English 
locomotives, such interested misrepresentations 
could have no permanent influence if the matter 
was left to be determined on its merits. How, 
then, we may ask again, does it come about that 
American locomotives find any footing on the 
Australian railways ? and, in the absence of obvious 
and sufficient reasons, the belief is irresistible that 
it must be solely due to indirect and extraneous 
causes. 

When indirect influences are at work in such 
cases, it may not at times be easy to diagnose them 
at a distance from the field of operations. Fora 
time the operating influences may be hidden from 
outward observation ; but, as often happens when 
things are not exactly as they appear on the sur- 
face, sooner or later the veil that intercepts the 
view becomes rent by the ruthless hand of fate, and 
the hidden forces at work are disclosed. Such has 
been the case recently in regard to one branch— 
the ‘‘ Lines in Operation” branch—of the Railway 
Department of New South Wales, and we may, not 
unreasonably, conclude that the state of affairs 
there revealed obtains, more or less, under similar 
circumstances, in the neighbouring colonies, and 
goes far to account for much that invites explana- 
tion. 

As the outcome of contending political forces, 
intensified, apparently, by the anomalous position 
of the late Minister for Pablic Works, in being 
at one and the same time political head of the 
railways and partner in one of the chief carrying 
companies in the colony doing an enormous busi- 
ness with the Railway Department, the placing 
of orders for rolling stock and other requisites 
for the Government railways has been at various 
times during his tenure of office the subject of 
question and debate in the Legislative Assembly, 
and the light thereby thrown on the subject is not 
a little instructive, affording, as our readers wilil 
at once perceive, a ready and complete answer to 
the question we have formulated above. 

It appears from these disclosures that a strong 
political influence underlies the placing of Govern- 
ment contracts, and that American manufacturers, 
wiser perhaps in their generation than locomotive 
builders in this country, have secured as their local 
gan or agents, persons not merely of 
political influence, but members of Parliament, 
some of them, apparently, occupying at times the 
important position of ‘* Ministers of the Crown,” as 
members of colonial ministries are, we believe, 
usually designated. In referring to this, we ought 
to say that we do it in no invidious spirit so far 
as our American cousins are concerned, indeed it is 
a matter for the agents, and not for the manu- 
facturers whom they represent, to settle with their 
consciences. The fact has, all the same, an impor- 
tant bearing on the subject in hand, as the sequel 
will clearly show. 

It will be remembered that on the occasion, some 
time ago, of a Parliamentary inquiry by a select 
committee into the purchase of rolling stock, &c., 
for the railways of New South Wales—referred to 
in our issue of April 10, 1885—it was disclosed that 
an order for 200 ‘‘ dump-cars”’ (or side tip-wagons) 
had been given without competition to an American 
firm for which the brother of the Colonial Treasurer 
(or Finance Minister) was agent when the sample 
‘*car”—of defective and unsuitable construction, 
be it noted—was purchased ; although it is only 
right to state that he appears to have ceased to be 
agent at the time the order for the 200 cars was 
actually given. The most remarkable featare of 
that notable transaction was that these said 200 
dump cars were found by the Select Committee— 
notwithstanding that close upon 40,000/., or 180/. 
each, was agreed to be paid for them—to be “‘ un- 
suitable for the present condition of the railway 
requirements,” and further, that ‘‘ the officers im- 
mediately responsible for the safe and satisfactory 
character of the rolling stock were not consulted 
before the contract for the 200 cars was agreed 
upon.” Since then, as is scarcely to be wondered 
at, the placing of Government contracts for rolling 
stock and other requisites has been the subject of 
frequent question and debate in the Colonial Par- 
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liament. Want of space, however, compels us to 
defer further remarks on this subject until another 
occasion. 








THE INDIAN AND COLONIAL 
EXHIBITION. 


Tuts year’s show at South Kensington will un- 
doubtedly prove the most imposing and attractive 
of the series which it ends. In the first place it is 
an Exhibition with an object, and there will be at 
its head a man who has made that object the theme 
of many years’ study, and who, moreover, has the 
capacity to carry the business through in a manner 
that will command success. It is well known that 
Sir Philip Cunliffe Owen’s ambition is to form a 
permanent colonial museum in London, and he is 
likely to have the rare fortune in the last year of his 
official service, of seeing a long-cherished scheme 
become an actual fact. There appears to be little 
doubt that the forthcoming Exhibition will evolve the 
nucleus of a great colonial museum. 

There will be this great advantage with the 
coming Exhibition, that it will be up to time. 
Already a large quantity of the material contri- 
buted has arrived, and thorough organisation 
will insure it being speedily consigned to the re- 
spective positions when the proper date arrives. 

The Indian Section will be the most important. 
The whole of the long South Gallery, facing the 
principal entrance, with the two side wings that 
were added last year, will be devoted to contribu- 
tions from the Eastern Empire. Already there are in 
position a number of very beautiful carved wood 
screens of native workmanship. These will be 
arranged on each side of the gallery from end to 
end, leaving a broad promenade down the centre. 
This arrangement will preserve the vista and cannot 
fail to have an imposing effect. There will also be on 
the site formerly occupied by the Prince of Wales’ 
pavilion a great Durbar Hall. Surrounding this will 
be a large court-yard in which modern Indian life 
will be represented, something after the manner, we 
believe, of the Japanese village at Knightsbridge. 

Next to India, Canada will be most fully repre- 
sented, the Centre Gallery, where the pianos were 
placed last year, and part of the old machinery in 
motion department, being devoted to the great 
American colony. Timber, mining, and metallurgy 
are to be the leading features in this department. 
Both gold and silver in all shapes and forms will be 
shown, and the industries connected with copper 
and iron, The coal resources of the colony will also 
be dealt with. Asbestos will be largely repre- 
sented, as also will be apatite, which is the mineral 
phosphate largely used in the manufacture of 
artificial manure. Agriculture will also take a 
leading position; the Canadian manufacture of 
agricultural machinery being likely to occupy some 
considerable space. Woollen and cotton goods, 
leather work and hardware, are also on the list, 
and there will be a_ special department for 
machinery in motion. New Zealand will share the 
Western Gallery with Canada. Here a large space 
will be set apart for illustrating Maori life, while 
the physical resources of the colony will be repre- 
sented by exhibits of timber, stone, minerals, 
wood, flax, and general manufactures. It is said 
there will also be 1000 different descriptions of 
wool shown, and a large relief model of the country. 
This will be 22 ft. long, and will be on a horizontal 
scale of 4 miles to the inca and a vertical scale of 
4000 ft. to the inch. 

The Australian colonies are grouped in the middle 
of the Exhibition ; New South Wales being in the 
East Central Galleries, and Victoria in the West 
Central Galleries. The former colony will send 
specimens of timber,’and the School of Mines is also 
to contribute a large collection of the mineral 
resources of the country, including specimens of 
gold, copper, tin, antimony, and coal. There will 
be an ethnological section, a natural history col- 
lection supplied by the Australian Museum at 


_ Sydney. The Department of Public Works will 


send a very interesting exhibit which will include a 
railway section, and the Government printing 
office will also contribute a great quantity of inter- 
esting printed matter and illustrations. Victoria 
promises to send about 11,500 exhibits, wine being 
apparently the leading feature; over 8000 gallons 
having been entered, while a ‘‘ practically unlimited 
qeeney will be available for sale during the 

xhibition. The next important feature in this 
section will be frozen meat, and other food pro- 
ducts will be well represented. 


South Australia shares with Queensland the 
Central Annexe. The former colony sends native 
woods, agricultural produce, including grapes and 
other fruits, Merino sheep and Angora goats 
(stuffed), and a number of native animals, birds, 
fishes, and reptiles. Two camels, bred in the 
colony, and a pair of ostriches, are also coming, and 
these also will we suppose be stuffed, as they are to 
be ‘‘set up” in the South Australia Court. Wool 
will be an important feature ; the mineral sub-com- 
mittee has voted 500/. for the purchase of gold, while 
the copper companies are going to send important 
exhibits. The manufacturers’ sub-committee are 
also reported to have made fair progress. 

Queensland will be more particularly strong in 
the mining department. A quartz-crushing plant 
is to be shown, we believe in operation. Native 
timbers will be exhibited, and the sugar plantations 
will also be well represented. Preserved meat, 
coffee, sugar, gold, silver, tin, copper and lead ores, 
wool, and pearl shell are also mentioned as taking 
leading parts in the display. 

The other colonies will be duly represented, 
Newfoundland and Tasmania being the only ones 
not on the list. A colonial picture gallery will be 
arranged in the Albert Hall ; kiosks will be placed in 
various parts of the grounds for the sale of colonial 
tobaccos and cigars ; the School for Cookery will 
supply cheap dinners, and many other familiar 
features of the last three years will be preserved ; 
amongst which, we are happy to say, prize medals 
and the juries for awarding them will not be in- 
cluded. Altogether this Exhibition bids fair to be 
a distinct improvement on the last two. Instead of 
the exhibitors being a disorganised throng anxious 
only to advertise their goods, the whole will be 
divided into different sections systematically ar- 
ranged and with a central office in charge of an ac- 
credited commission whose duty it will be to give 
information without consideration whether the in- 
quirer may be a likely customer or not. The 
catalogue will be a compilation of the lists supplied 
by the different commissions. The literary de- 
partment will thus be relieved of the task of digest- 
ing and arranging a mass of crude material in an 
impossibly short space of time, and the superinten- 
dent will have more leisure to attend to his legiti- 
mate duties. It is only just, we think to Mr. 
Trendall, to testify to the admirable manner in 
which he has performed his duties under difficult 
and discouraging conditions, and to the extreme 
usefulness of the department so ably administered 
by him. There is no doubt that the excellence of 
the newspaper reports that has characterised these 
exhibitions has been largely due to the ready access 
press writers have had to the office of the literary 
superintendent and the admirable centre it has 
formed for inquiry and information. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE annual general meeting of the Institution of 
Mechanical Engineers was held yesterday week, 
February 4th, and the following day, at the In- 
stitution of Civil Engineers. The thirty-ninth an- 
nual report was read, and showed that the total 
number in all classes on the roll of the Institution 
at the end of last year, was 1640, as compared with 
1554 at the end of the previous year. There have 
been added to the register in the year 134 names, 
and removed 48 names, 20 by death, and 28 by 
other causes. Mr. Peter D. Bennett, one of the 
Council, has lost his life through an accident. As 
his name was on the list for re-election, and 
as the number of nominations was equal to the 
number of vacancies, another member will have to 
be chosen by the Council in his place. The receipts 
for the year amounted to 4004/. 2s. 11d., while the 
balance of receipts over expenditure was 13261. 
8s. 1d. The total investments and other assets of 
the Institution are now 17,6061. 11s. 10d., and the 
liabilities «il. The experiments with rivetted 
joints carried out under the direction of Professor 
Kennedy, are being continued with thicker plates, 
larger rivets, and heavier pressures, and the Re- 
search Committee on Friction are arranging for a 
further series of experiments, The Council have in- 
vited the Association of Engineers from Liége Uni- 
versity to hold their annual meeting for the present 
year in London, inconnection with their own summer 
meeting. This will commence on August 17th. 
After the reading of the report the result of the 
election of officers was announced as follows: Pre- 





E. H. Carbutt, M.P., Mr. David Greig, and Mr. 
Joseph Tomlinson, Jun. ; members of Council, Mr. 
W. Denny, Mr. B. A. Dobson, Sir James Douglass, 
Professor Alexander B. W. Kénnedy, Mr. B. Walker, 
Mr. J. Hartley Wicksteed, and Mr. T. W. Worsdell. 

The President then called upon Mr. M. Powis Bale 
to move a resolution of which he had given notice 
on a previous occasion. This was to the effect that 
the bye-laws should be so altered that in future all 
papers should be printed and distributed to the 
members a week before the meeting, and that, as 
facilities would then be offered for members to make 
themselves acquainted with the contents, papers 
should only be read in abstract by the secretary. 
Mr. Powis Bale supported his motion by pointing 
out that the time at their disposal was always ex- 
ceedingly short, and that it was advisable that as 
much of it as possible should be reserved for dis- 
cussion. After the resolution had been formally 
seconded, the President stated that as the proposed 
alteration affected the conduct of the business of 
the meetings, a matter peculiarly the province of 
the Council, he and his colleagues had embodied 
their views in a written statement, which the 
secretary would read before the meeting entered 
into the consideration of the subject. This state- 
ment set forth that the existing bye-law directed 
that the papers should be read, but left it to the 
judgment of the Council whether this should 
be in abstract or in eatenso. Their discretion 
had been often exercised ; for instance, the paper 
‘*On Paddle-Wheel Steam Navigation” was read 
in abstract in twenty-five minutes, whereas it 
would have taken one hour and twenty-five 
minutes to read it in full. Again, the accounts 
of the Maxim gun and the Ruston steam navvy 
could not have been rendered intelligible if they 
had been curtailed. But if the amendment was 
passed, every paper must be read in abstract, 
whether it could be understood or not. As it was, 
every member who applied could not get advance 
copies, but if these were supplied to all, the expense 
would be increased by 2601. per annum at least. 

This statement of the views of the Council prac- 
tically decided the rejection of the resolution. Mr. 
Robinson moved a direct negative, which was sup- 
ported by Mr. Cochrane, Mr. Griffiths, Mr. Paget, 
and another speaker. It was, however, suggested 
that it would be well to give a few lines explana- 
tory of the scope of the papers in the notices sent 
to the members, and the President intimated that 
the idea should be considered. 


Tests AND Test REcoRDING APPARATUS. 


Two papers were then read ; the first was a ‘‘ De- 
scription of an Autographic Test-Recording Ap- 
paratus,” by Mr. J. Hartley Wicksteed ; and the 
second a ‘‘ Description of Tensile Tests of Iron and 
Steel Bars,” by the late Mr. Peter D. Bennett. 

Mr. Bennett’s paper we print in full, with the ex- 
ception of the tables, on another column. The 
demands on our space prevent us publishing Mr. 
Wicksteed’s paper in the present issue, and we, 
therefore, give an abstract of so much of it as is 
necessary for a comprehension of the points dealt 
with inthe discussion. The machine it describes 
is vertical. The sample is held, in an upright 
position, between an upper and a lower gripping 
box. The upper box is suspended from a steel- 
yard, which by the adjustment of its poise weight, 
measures whatever pull is put upon the sample. 
The lower gripping-box is connected with the ram of 
a vertical hydraulic cylinder, which pulls upon the 
sample and extends it until it breaks. Thus while 
the hydraulic cylinder is doing the mechanical 
work of breaking the sample, the steelyard is 
measuring the load it sustains. The object of the 
indicator, which is the novel feature of the appa- 
ratus, is to record simultaneously the amount of 
the load, and the extension due to that load. To 
get this simultaneous record there is a horizontal 
ram, in fluid connection with the hydraulic cy- 
linder which puts the load upon the sample, 
and this ram operates the indicator. Round 
the outer end of the ram is coiled a spiral 
spring 15in. long, capable of closing 5 in. with a 
load of about 22 cwt. As the fluid pressure on the 
ram increases, the spring becomes compressed ; 
and as the fluid pressure on the ram decreases, the 
spring expands; the pencil records the point of 
equilibrium between the two. The water pressure 
is greater by the friction of the leathers than what 
would be due solely to the net load borne by the 
sample ; and the indicator ram is subject to the 





sident, Mr. Jeremiah Head ; vice-presidents, Mr. 





gross pressure. This gross pressure however bears 
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a constant proportion to the net load upon the 
sample ; and the scale of the recorded diagram is 
constructed, not from any calculation of areas under 
pressure, but by noting the net tension which is 
passed through the sample, as measured by the 
steelyard. The steelyard accordingly creates the 
vertical scale of load by which the diagram is 
valued. The friction of the hydraulic leathers 
appears to increase in regular proportion with each 
additional ton of pressure within the cylinder ; and 
after correct deduction has been made of the initial 
friction which is offered by the leathers to 
any movement, then the scale is found to be per- 
fectly uniform from one ton up to. 50 tons load. 
The zero line, however, must be made at that de- 
gree of water pressure which balances the initial 
resistances before mentioned, and check-nuts on 
the indicator ram are adjusted so as never to allow 
the spring to press it below this line; thus the 
initial pressure of the spring balances the initial 
resistance of the leathers. Besides the friction 
upon the leathers of the main ram, there remains 
to be considered also the friction upon the leather 
of the indicator ram itself, which for simplicity has 
thus far been omitted from consideration. The 
case of the indicator is not the same as that of the 
hydraulic pulling cylinder. In the hydraulic pull- 
ing cylinder the motion is always in one direction ; 
but the indicator must be free not only to advance 
when the water pressure increases, but also to 
recede immediately it diminishes. This end is 
attained by the indicator ram being made to con- 
stantly revolve by belt power and by gearing. The 
driving power being applied in a plane at right 
angles to the longitudinal travel of the ram, has no 
effect upon that travel; but it entirely overcomes 
the obstruction which the friction of the leather 
would otherwise offer to the free travel of the ram. 
The reality of the friction can be gathered from the 
fact that a belt 3 in. wide on pulleys 9 in. in dia- 
meter and making 120 revolutions per minute, with 
a purchase of two to one in the gearing, transmitting 
about one horse-power, is required to overcome the 
friction ; but being overcome circumferentially, the 
friction disappears longitudinally, and the ram 


becomes sensitive enough to respond to the very. 


smallest want of balance between the opposite 
forces of the water pressure and the spring. For 
recording the extension of the sample simul- 
taneously with the load upon it, the metallic paper 
on which the pencil travels, is mounted on a brass 
barrel like that of an ordinary steam indicator ; and 
in accordance with the extension of the sample, this 
barrel is made to revolve by means of a fine wire 
with a weight at its end passing from the lower 
clamp round a pulley on the upper clamp, thence 
horizontally along a radius bar through a slot in the 
upright casting of the testing machine proper, and 
round a second equal pulley at the joint of the 
horizontal and vertical radius bars, descending to 
coil round the cylinder carrying the paper, which is 
counterweighted so as to keep the wire taut. A 
test sample is thus enabled by these mechanical 
means to record its own history in the form of 
a diagram. A few observations may be added as 
to the inferences to be deduced from it. By taking 
out the area of the diagram, the mechanical work ex- 
pended throughout the stretching and breaking of 
the sample over the portion that lies between the 
two datum points, is readily obtained. This is given 
by the area of the diagram, and may be con- 
veniently expressed in inch-tons, being the number 
of tons lifted one inch high which would represent 
the same work as has been expended in breaking the 
sample. After the point of first palpable yielding in 
the sample, the next most critical period is when 
its power to sustain the load begins to decline, 
which is shown by the descending line in the con+ 
cluding portion of the diagram. 

When the paper had been read Mr. Wicksteed 
said that it was a matter of special importance and 
of much anxiety to himself, to establish the re- 
liability of the vertical scale, which was created 
by the spring against which the subsidiary 
hydraulic ram worked. It was assumed that 
this spring was perfectly elastic, that was, that 
it moved through equal spaces for equal increments 
of pressure, at all parts of its stroke. It had a 
possible range of 15 in., of which five only were 
employed, and if within this distance it was not 
perfectly elastic, the diagram would be incorrect. 

a means of correction in making a test, he always 
placed the poise at 10 tons to commence with. He 
then increased the hydraulic pressure until the poise 
floated, and he marked the point of the diagram. 





He also marked, from a reading of the poise’s posi- 
tion, the maximum stress, and thus he had three 
points, zero, 10 tons, and the maximum, ef which 
he was certain, and if he found that the curve traced 
by the autographic recorder was right for these, 
he felt assured it was right for all other points. 
The sudden and remarkable depression, he added, 
which was shown by the diagram immediately the 
elastic limit was passed, must not be attributed to 
defect in the mechanism, but to a peculiarity of iron 
and steel, for while it always appeared to a greater 
or less extent with these metals, it was absent from 
the tests of copper and brass. 

Professor Kennedy said that the production of 
autographic diagrams would bea simple matter if 
the pull were continuous, but that in place of this 
there were fluctuations and fallings off, which were 
peculiar to the various materials under treatment, 
and that it was at such points that the difficulty 
was found. He believed that Mr. Wicksteed’s in- 
genious apparatus was the first in which a reliable 
diagram had been obtained, it was a matter of con- 
gratulation that the Institution should be the 
earliest body to publish an account of it. Turning 
to the details Professor Kennedy adverted to the 
fact that the friction of the main ram in the leathers 
was stated to be a constant fraction of the stress on 
the test pieces ; this seemed to have been proved by 
Mr. Wicksteed’s experiments, and must, he thought, 
be accepted. As regards the friction of the small 
ram, it must not be supposed that it was effaced or 
removed by this device of rotation. The longi- 
tudinal friction still remained, but as the ram 
turned it was, in a sense, screwed through its 
leather, and as the rotation was rapid and the end- 
wise movement small, the effect gained was that of 
a very fine pitched thread, so fine, indeed, that the 
power required to overcome the longitudinal friction 
was inappreciable. The objection to an autographic 
apparatus, the speaker said, was that it recorded the 
part of the test which had little value, and almost 
disregarded that part which was really desired. 
Unless the magnification of the motion wasenormous 
the extension within the elastic limit could scarcely 
be followed, and that was the part which the en- 
gineer really wanted to study. Last spring he 
had himself schemed at this subject, not adopt- 
ing Mr. Wickstecd’s arrangement, because its 
cost exceeded the funds at his disposal. He had 
shown his sketches to Mr. Ashcroft, who had made 
improvements on them, and produced the instru- 
ment which he had on the table. This apparatus 
consisted of a smoked glass plate moving at a rate 
proportional to the increase of stress, under a pencil 
which was operated at right angles to the direction 
of motion of the plate, by the extension of the 
test specimen. The stress was measured by the ex- 
tension of a bar which was mounted in series, to 
borrow an electrical term, with the test specimen, 
and it was assumed, as the result of experiment, 
that the extension of this bar was uniform within 
the limits between which it was used. The pencil 
scraped the smoke off the glass where it touched, 
and left a trace which could be reproduced by blue 
photographic prints. One objection to the apparatus 
was that the pencil moved in an are of a circle and 
not in a straight line, and another was that it was 
only adapted to one form of grip. Returning to 
the paper, Professor Kennedy thought that Mr. 
Wicksteed has laid too much stress on the labour 
of constructing diagrams by hand. As to the in- 
formation given by the area of the diagram, he had, 
on previous occasions, pointed out how such dia- 
grams could be constructed when the results of the 
test were known. The proposal to reject the 
extension which takes place after the maximum 
load is attained, was old. He gained the same 
result by marking the specimen in inches before he 
began, and thus he could measure the extension at 
all parts. If the author had seen Professor Unwin’s 
testing machine, he would not have said it was im- 
possible to adjust the poise to keep pace with the 
decreasing resistance of the test piece before frac- 
ture. Addressing himself to the second paper, the 
speaker said that the increase of strength in a plate 
after a hole has been drilled in it, is greater ina 
rivetted joint, than in a strip such as Mr. Bennett 
had experimented with. He had seen the strength 
increased from 34} tons per square inch to 36} or 
37 tons. 

Mr. Benjamin Walker stated that he had heard 
the paper with great interest, and that he con- 
sidered the apparatus which it described as being 
extremely valuable. We were gradually moving 
from an age of iron to an age of steel, a material 





which was less constant in its charcter than its pre- 
decessor. It was liable to play fantastic tricks 
with the constructor, but this machine would act 
as a policeman and keep a vigilant watch upon it. 
Steel must vary according to the purpose to which 
it is applied, and there could be no better guide to 
its selection than Mr. Wicksteed’s machine. He was 
personally able to confirm the statement that the 
friction of the leathers of a hydraulic press was a 
constant proportion of the pressure, after the initial 
friction was overcome. This experience was 
gained in this way. An order was taken in 
Leeds for a number of large links for a bridge in 
America, and pieces were cut off to be sent to Mr. 
Kirkaldy to be tested. But the inspector insisted 
that the specification required that each link should 
be tested and should stand the proof load. As 
there was no existing machine sufficiently powerful 
they had to make one. Two 7 in. hydraulic rams 
faced each other, one packed with a leather and the 
other with a gland. -Experiments were made to see 
what deduction had to be made for friction, and it 
was found that the degree of compression necessary 
to be put on the gland was always the same propor- 
tion of the water pressure. The same rule held 
with the leather. 

Professor Unwin confirmed Professor Kennedy’s 
assertion that it was quite possible to keep the lever 
floating until the test piece broke, at least three 
times out of four. Under such circumstances the 
pencil which produces the diagram can be connected 
to the poise. In some cases this could not be done, 
and he was then at work in solving the difticulty. 
Mr. Wicksteed had made him (the speaker) a 200- 
ton machine, and one of the reasons why he had 
selected that type was that it lent itself to the appli- 
cation of autographic apparatus better than any 
other. He had written to Mr. Wicksteed in 
February, 1883, suggesting that the autographic 
apparatus would be an improvement, and twelve 
months later it was completed. He believed 
that Professor Thurston was the first to carry 
out the idea, and his method was perfect in 
principle. There were also two or three other re- 
cording apparatus in America, There were one or 
two points which he thought might be open to cri- 
ticism, but they were very minor points. The 
inertia of the ram and the water, when moving 
rapidly, might influence the diagram, and there was 
also some little friction in the pipe joining the two 
hydraulic cylinders. It was also necessary to assume 
that the friction was a constant proportion of the 
load. The fact that some adjustment was-neces- 
sary was also an objection, as the apparatus might 
get outof adjustment. Nevertheless, he believed 
that Mr. Wicksteed had produced a capital machine 
and one which gave good results. The arrangement 
for leading the wire from the specimen to the paper 
barrel was theoretically perfect. He had had diffi- 
culty with this point himself, and had devised 
means to overcome it. He now found, however, 
that if he placed the barrel in the plane of the 
knife-edges, no adjustment was needed. As to the 
rest of the paper he did not wish to dissent broadly, 
but still there were points which he feared were not 
proved. The idea of taking the work done in test- 
ing the sample to destruction, or to the point where 
the general extension gave place to local extension, 
was not new. It had been proposed by Professor 
Hartig, but taken by itself it was very delusive. 
For example, a series of steels having proportions 
of carbons as follows: .14, .19, .46, and .54, was 
tested in this way, and gave the following results : 
1.12, 1.11, 1.11, 1.14. Im this case the test evi- 
dently showed nothing. Hartig took out the work 
expended on a number of materials, and found, 
according to this criterion, that phosphor-bronze 
was better than steel, whalebone better than phos- 
phor-bronze, raw silk better than whalebone, and 
india-rubber better than raw silk. 

Mr. Druitt Halpin, whose remarks were nearly 
inaudible, preferred Professor Unwin’s machine to 
Mr. Wicksteed’s, because it was possible to reverse 
the diagram. As to producing a correct figure in 
the latter part of the curve, it was merely a matter 
of curiosity. What engineers wanted to know was 
how the metal behaved during its life, and not in 
the throes of death. He did not see why some 
arrangement could not be made to keep the steel- 
yard floating automatically. The plan of winding 
the poise along by hand seemed to him like pulling 
the paper drum of a steam engine indicator round 
by hand. 

Mr. T. Turner then addressed the meeting, but was 
heard with difficulty. He was understood to say, 
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referring to Mr. Bennett's paper, that the increase 
of the tensile strength of iron per unit of area, as 
the sample was turned to smaller diameters, might 
be explained on the supposition that it was not 
homogeneous, and that the centre was of better 
quality than the outside. But that explanation 
would not‘serve for steel. In that case the rise 
might be due to internal stress set up in cooling. 
He had taken a bar and turned it down to smaller 
and smaller diameters with the following results : 


Diameter. Tensile Strength. Elongation. 
tons. per cent. 
15 24.8 28.7 
14 25.9 25.9 
27 25 
28 23 
A composite bar gave the following result : 
14 26.07 27 
: 25.9 22.5 
26.1 22.5 


The meeting then adjourned. 

On Friday evening the discussion was reopened 
by Mr. Cochrane, who called attention to the fact 
that now steel was displacing iron tests, would be 
much more rigidly insisted upon than before. The 
consulting engineers were in London and the manu- 
facturers in the country, and this necessitated that 
test pieces should be sent to the former to be 
tried, as no reliance was placed upon the ordinary 
machines in the works. But with Mr. Wicksteed’s 
apparatus this expense and trouble would cease, for 
it was so reliable that London engineers would 
accept its diagrams, wherever made, as trustworthy. 
He believed that the late Mr. Bennett had one of 
these machines, and that it had rendered good ser- 
vice in the experiments set forth in his paper. 
These showed that steel plates could be punched 
and then drilled with some little gain in strength to 
the plate. It was a very curious result, and one 
not yet perfectly explained why the remaining 
material should be stronger for the removal of the 
part represented by the hole. No doubt the nar- 
rower portion received, in some way, support from 
the adjacent parts. 

Professor Smith complimented Mr. Wicksteed on 
the ingenuity of his apparatus. He had started on 
a difficult problem which most engineers had given 
up as hopeless, viz., the elimination of the friction 
of the hydraulic packing leathers. The proof that 
the rotation of the ram is practically effectual in 
removing the effects of the friction was found in the 
alleged uniformity of the scale. But Mr. Wick- 
steed did not say within what limits of error he 
worked. It would be interesting to know the exact 
amount of divergence of the diagram from absolute 
truth. The only urfavourable criticism he had to 
offer was that this machine presented a means of 
solving a problem which did not require to be 
solved. It was simpler to connect the pencil to the 
poise, and it was also sufficiently accurate. The 
number of pulleys around which the wire ran to the 
paper drum, he considered an objection, as they 
would offer a friction which would produce a slight 
extension of the wire. It was always a rule with 
him to try and get a straight lead for such wires. 
Mr. Wicksteed has referred to the difficulty of 
keeping the lever floating, but it had been stated 
that in some machines, at least, this could be done. 
The curious drop in the curve when the elastic 
limit was passed, was, in his opinion, the result of 
the action of the machine, and not a peculiarity of 
the material being tested. If the entry of the 
water in the cylinder and the rate of moving the 
poise did not correspond, the result was that the 
lever bumped against the stop, and thus affected 

the curve. He had found this in a screw machine 
which he had himself. He agreed with Mr. Wick- 
steed that the area of the diagram was an important 
feature of the test, but it must not be used alone. 
The speaker, however, took exception to the theory 
of uniform plasticity of the test piece, until the local 
extension commenced. It meant that during elon- 
gation the volume remained constant, and this was 
not supported by experimental evidence. In fact, 
it seemed pretty certain that all engineering materials 
became greater in volume under longitudinal stress. 

Mr. Aspinall said that he had a testing machine 
constructed by Mr. Wicksteed, and he had been 
trying to arrange it to take diagrams automatically. 
He laid a tracing of the arrangement on the table, 
and invited criticism upon it. He took the drum 


of a steam engine indicator and a pencil, and 
mounted them on two parallel bars. The pencil 
was connected by a cord to the bottom end of the 


It was 


rotated by a cord attached to the — weight. It 
gave good and accurate diagrams, but after the local 
extension commenced, it was difficult to keep the 
steelyard floating. It was a question whether the 
part of the diagram corresponding to this period of 
the test was worth having, for in that portion the 
specimen was in the condition of an ‘‘ attenuated 
piece of treacle.” 

Mr. Traill bore testimony to the great value of Mr. 
Wicksteed’s machine, and to the advantage it 
offered to the steel manufacturer. Turning to the 
paper of Mr. Bennett, to whose memory he paid a 
warm tribute of admiration, he pointed out that the 
table showed that the contraction grew less with very 
short test pieces, but that it was not until the length 
was reduced very greatly that this effect was mani- 
fested. It was practically the same with 5 in. as 
10in., but he preferred the 10 in. length, as it was so 
easy to calculate the percentage on it. The inju- 
rious effect which was shown to result from punch- 
ing, would have been much greater if the plates 
had been thicker, and instead of being 6 per cent. 
might easily have been 25 per cent., while the metal 
would have been left like glass, and utterly un- 
reliable. 

Mr. Alfred A. Langley said that it was customary 
to punch the ends of railway rails, as it was said 
the process formed a test of quality. He had found, 
however, that the rails broke through these holes, 
and had since insisted on having them drilled, with 
the effect that he had no more broken rails. He 
had devised an autographic recording apparatus for 
tracing all the movements of a railway carriage, 
due to the road and to other causes. 

Mr. T. Turner explained the increased strength of 
the specimens tested by Mr. Bennett, by showing 
that the length of the test piece was made as short 
as possible. It was known that a short test piece 
would give a higher breaking strain than a long 
one. 

Mr. Carbutt was pleased to find so ingenious a 
machine, displaying great engineering ability, the 
work of a Leeds man. He remembered the time 
when iron was judged solely by the fracture ; now 
every works had its chemist. Unfortunately, 
according to Sir Frederick Bramwell, this chemist 
was generally a foreigner. This machine sup- 
plied a means of physical analysis, and the 
two tests together furnished very complete infor- 
mation as to the quality of the metal. It would 
have been well if the steel of the bayonets sup- 
plied to Her Majesty’s troops had been subjected to 
a trial in a machine of this kind before manufacture. 
The drop in the diagram at the elastic limit was 
curious. Could it be attributed to the loss of the 
skin resistance at that stress ? 

Mr. B. Walker was glad to be able to contradict 
the suggestion that the steel works’ chemists were 
foreigners, He knew every one of them, and when 
not Yorkshiremen they were Scots. 

Professor Smith desired to add to his former re- 
marks, that in testing the rate of flow of specimens 
under a constant load, he had connected the test 
piece to a pencil by a wire, and caused the drum to 
revolve by a cataract. This offered the means of 
varying the rate of rotation much more easily than 
could be done by clockwork. 

In reply Mr. Wicksteed said that his machine 
had received so much general commendation that 
he would not occupy the meeting by contesting 
every little point brought against it. But before 
entering upon that matter he would call attention 
to the fact that Mr. Bennett’s experiments showed 
that the highest test could be obtained from a 
sample by holding it in grips, and not by aid of 
enlarged ends and pin holes, as was usually believed. 
Personally he had always contended that if the grips 
were in perfect alignment, so as not to put any trans- 
verse strain on the metal, they would give the best 
results, and this at a far less cost than by the ex- 
— method of carving the test piece out of a 
arge sample. With rude apparatus the specimen 
must be perfectly free to adjust itself. In answer 
to Mr. Carbutt he was unable to explain the drop 
in the diagram at the elastic limit, and he did not 
think that any one else could. Professor Unwin 
was at work on the question and would probably 
throw light on the matter. Professor Smith had 
attributed this drop of the line to the machine, and 
had denied that it corresponded to anything in the 
metal itself. This view was disproved by the fact 
that certain metals never gave any drop at all, while 
others practically always gave it. It was exceed- 
ingly rare to meet a diagram of iron from which it 


recording apparatus, the speaker showed its simi- 
larity to his own, in spite of its diversity of appear- 
ance. In one case the spring was a straight steel 
rod extended lengthwise, and in the other a coiled 
steel rod bent transversely. He thought the latter 
arrangement more favourable to molecular action. 
The indications of the spring were checked by the 
steelyard, and soclose was the agreement, that when 
the two lines weresuperposed, thedivergence, if any, 
was invisible witha diagram of the scale employed. 
As to the extension of the wire, mentioned by Pro- 
fessor Smith, he had endeavoured to eliminate it 
as far as possible by stretching it very tightly, 
and he found that the barrel responded in- 
stantly to the movement of the test piece. He 
had found the friction of the large ram to 
be 5 per cent. of the load. In the small ram 
it was practically avoided. He wished to ac- 
knowledge his indebtedness to Professor Unwin 
for some ideas relating to the clips. These were 
carried on a vertical knife edge and two points, and 
were very steady both ways. He considered the 
arrangement shown on Mr. Aspinall’s tracing to 
be capital, and the same in character as Professor 
Unwin’s. For one who came new to the subject of 
autographic diagrams, it was a marvel of success. 
But there was one difference between these other 
machines and his own, in that they could be made 
to give untrue results if the operator desired, and 
thus the diagrams would not carry conviction to an 
outsider. His machine was self-acting, and thus 
played the part of an impartial judge. He would 
defend himself against Professor Unwin’s criticism 
about the effect of inertia, by explaining the arrange- 
ments for applying the pressure. The rate of entry 
of the water was uniform, as it was forced in by a 
screw pump driven by a strap from the line shaft. 
The advance was therefore quite uniform whatever 
happened to the test-piece. There was no variation 
in the ratio of motion of the ram, and consequently 
the question of inertia did not arise. The column 
of water in the pipe connecting the two cylinders 
was almost in a statical condition, and its friction 
was infinitely small. The sensitiveness of the 
arrangement was shown by the rapidity of motion 
of the pencil, which could not be followed by the 
eye at times. 

The President, in concluding the discussion, 
eulogised Mr. Wicksteed’s machine, and moved a 
vote of thanks, which was passed unanimously. 


Hypravutic Burrer Srop. 


The next paper was a ‘‘ Description of a Hy- 
draulic Buffer Stop for Railways,” by Mr. Alfred 
A. Langley, of Derby. 

We shall reprint this in full in an early issue. 
The buffer it describes consisis of a pair of parallel 
hydraulic cylinders fitted with pistons, with rods 
passing through both front and back covers. The 
front rods carry buffer heads to meet those on the 
locomotive, and the rear rods are connected by 
chains to counterweights, which return the pistons 
after they have been driven up. The piston is 
turned to an easy fit, the clearance space between 
its circumferenee and that of the cylinder being 
equal to an area of 0.38 square inch. In addition 
to this constant space, a gradually diminishing area 
of passage has been contrived, whereby a uniform 
resistance is maintained throughout the stroke. A 
wrought-iron strip 3 in. wide is fastened by stud 
screws along each inner side of the cylinder, pro- 
jecting ,°, into the cylinder at the beginning of the 
stroke, and tapering up to 1{} in. at the rear end. 
A corresponding slot 1}} in. deep is cut out in each 
side of the piston. As the piston is forced back- 
wards the clear space between the tapering strips 
and the slots in the piston becomes less and less, 
so that, notwithstanding the diminishing speed, an 
equal amount of resistance is maintained until the 
train is brought to rest. To insure keeping the 
cylinders constantly filled with water, a supply pipe 
is fixed tothe front end of each. It has been 
proved by experiment that a 4-ft. stroke is amply 
sufticient for all practical purposes ; a train going 
at least eight miles an hour is brought to a stand 
before the stroke is completed, without any damage 
whatever either to train or to buffer. : 
When the paper was concluded Mr. Langley said 
that his attention had been called to this subject by 
several accidents which had taken place. He had 
heard that Mr. Rapier has made a stop with an 8 ft. 
traverse, which would stop a train satisfactorily 
running at a speed of 20 miles an hour. He cal- 
culated that the pressure in his cylinders was about 








test piece, and the barrel to the top end. 


was absent. Referring to Professor Kennedy’s 








800 Ib. to 1000 Ib. per square inch. 
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Mr. Tower, recalling the assertion that the buffer 
moved in the same distance at whatever speed the 
train was running, asked if this occurred in prac- 
tice. He imagined the constant friction would inter- 
fere with the theoretical result being gained. 

Mr. Dobson said that he had been to the Ex- 
change Station, in Manchester, to see the hydraulic 
buffers there. He did not see'them in action, and 
further he noticed that they were driven home and 
held there by a train which stood against them. He 
considered this a defect, since if a second train ran 
into the first the buffers would render no assistance. 

Mr. Tomlinson had seen the buffers, but never in 
use. The ordinary terminal buffer was a delusion 
and a snare, and suffered nearly as badly from a 
collision as a dead wall. If this buffer would stop 
a train at eight miles an hour, that was about all that 
was required, for the speed at the end of the platform 
was seldom greater than that. There was a saving 
in the maintenance, as the ordinary buffers had to 
be completely replaced if the locomotive hit them at 
two miles an hour. 

Mr. Carbutt called attention to the increased need 
of good terminal buffers, owing to the short space 
engine drivers now allowed themselves to stop in. 
If the brakes failed to act the train ran a great risk 
of colliding with the stops. He recently sawa set 
of buffers which had been carried 16 ft. It was 
certain that the public would insist on more brake 
power, and Mr. Langley’s invention became of 
greater service every day. 

Mr. B. Walker, while praising the arrangement, 
said it would have been well if the paper had stated 
that a similar contrivance was in use on large guns. 
The late Sir William Siemens had been applied to 
by the Government to aid them in arresting the 
recoil of heavy guns, and had suggested water as 
the medium to be used. The idea has been very 
efficiently worked out at Woolwich Arsenal. At 
first there had been a small hole in the piston, but 
afterwards a hole closed by a long taper rod had been 
used, and by altering the position of the rod the 
gunner could regulate the recoil. The same plan 
was adopted on the Vavasseur gun-carriage. The 
resistance offered by the friction of water was also 
turned to account in the cataract of the Cornish en- 
gine, and in some forms of steam engine governors. 

Sir James Douglass considered the Institution was 
indebted to Mr. Langley for the account of his stop. 
He had lately seen the working of 80-ton guns in 
a turret, the recoil being taken up by hydraulic 
means, and the result was perfect. But he did not 
consider that this detracted from the merit of Mr. 
Langley’s invention. Everything was old in prin- 
ciple, the merit being in finding the proper applica- 
tion for the principle. This was what the author had 
attempted, and he had succeeded. 

Professor Smith suggested that if the chain sup- 
porting the weight which effects the outward stroke 
on the piston, were hung more nearly vertically, it 
would be less liable to be snapped by the impact of 
the train. 

Mr. Sterne said that he had manufactured buffer 
stops capable of stopping a train without danger, 
and they were erected at the terminus of the 
Glasgow and South-Western Railway. They had 
been in use nine years; they included a sealed 
air chamber with india-rubber springs. 

Mr. Flannery said that the defect noticed by Mr. 
Dobson was an advantage, because as the buffer did 
not force back the train, there was no recoil. Besides 
the objection had no value in practice. It was 
seldom that a second train was run at a high speed 
up toaplatform. As to the similarity to arrange- 
ments used with heavy guns, he considered that 
there was evidence of ingenuity in Mr. Langley’s 
arrangement which absolved him from the charge 
of imitation. He had found a new sphere of use for 
hydraulic power. 

Mr. Wilmer said that he had fixed the buffer 
stops at Fenchurch-street and Liverpool-street 
Stations. He had tested their efficiency, but they 
had, as yet, had no accidental trial. When a train 
was drivenat a stop at ten to twelve miles an hour the 
gauge showed a pressure of 800 lb. per square inch. 
There was a danger of unused appliances getting 
out of order, and to guard against this, it was 
arranged that the first engine which entered the 
platform each morning should run up to the stop, 
and work it home. 

Mr. Robinson saw great merit in the buffer stop. 
He thought Mr. Langley was to be commended for 
not occupying the meeting by an historical retro- 
spect of all the applications of hydraulic power to 
arresting motion. 





In replying, Mr. Langley said that as far as could 
be judged, the length of stroke of the buffer was 
always the same. ‘T'women could push it in slowly. 
He had not heard of the hydraulic recoil appa- 
ratus for guns at the time he designed the stop. 

The President closed the discussion by com- 
plimentary remarks, and moved a vote of thanks to 
the author. 

There was not time left for the last paper on the 

rogramme, ‘‘On the Distribution of the Wheel 
ad in Cycles,” by Mr. J. Alfred Griffiths, and 
it was consequently postponed for the next meeting. 

A vote of thanks to the Institution of Civil Engi- 
neers for the use of the rooms, terminated the pro- 
ceedings. 


MUSGRAVE AND SONS »v. HICK, 
HARGREAVES, AND CO. 

JUDGMENT in the case of Musgrave and Sons v. 
Hick, Hargreaves, and Co,, an action which has ex- 
cited very considerable interest in Lancashire, was 
delivered by Mr. Justice Mathew on the 3rd inst. 
Sir Farrer Herschell, Mr. Aston, and Mr. Goodeve 
were for the plaintiff, and Sir Richard Webster, Mr. 
Boustield, and Mr. Walter Hargreaves, for the de- 
fendants. The case is the infringement of the 
plaintiffs’ patent rights for barring engines or turn- 
ing gear, that is for subsidiary engines which are de- 
signed to pull round the main engines of a mill 
until the latter get their steam. Immediately the 
large engines get under way, the smaller ones come 
out of engagement, as their work is completed, and 
further connection would be dangerous. The plain- 
tiffs have two principal patents. The first, No. 3694 
of 1881, describes an arrangement (Figs. 1 and 2) in 
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which a line of teeth is cast on the inside of the rim 
of the flywheel. Into this line of teeth g there 
gears a pinion c, mounted on a stud at the end of a 
lever a, and receiving motion from another pinion 
d, keyed to the shaft upon which the lever is 
pivotted. Supposing the subsidiary engine to be 
running, and the lever to be in the position shown 
in dotted lines, it is evident that the engine driver 
can raise the pinion ¢ into gear with the flywheel, 
and that the main engine will be rotated imme- 
diately the lever meets with the stop placed to 
arrest it in the horizontal attitude. Should the 
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flywheel get into quicker rotation than the pinion, 
as it will when the main cylinder catches the 
steam, the pinion will lose its resistance, and 
will fall again into the first or dotted position, 








and be out of gear with the flywheel. The second 
patent is numbered 2823 of 1884. In the arrange- 
ment described in this specification the pivotted 
lever is omitted, and the driving pinion b (Figs. 3 
and 4) is mounted loosely on a shaft by means of 
the radial slotc. The shaft d has a catch e which 
bears against a projection f on the side of the 
pinion, when the shaft forms the axis of the pinion. 
The pinion is guided out of gear by a stud g secured 
to the framework and projecting into a groove in 
the pinion, which is partly supported on the stud 
and partly on the shaft. The lever h serves to 
raise the pinion into gear. The arrangement em- 
ployed by the defendants, and which was complained 
of as an infringement of the plaintiffs’ patents, is 
illustrated in Fig. 5, and also more clearly at page 
184 of vol. xxxviii. A pinion gears at one part 
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of its periphery with the teeth on the flywheel, and 
at another part with aworm. The axis of the wheel 
is capable of sliding to and fro in horizontal bearings 
(not shown), and a brake is so applied to the 
pinion as to cause it to move forward on its bear- 
ings when driven by the worm, until it gets into 
gear with the teeth on the flywheel of the large 
engine. When the flywheel becomes the driver 
the pinion is thrust back, and retreats automatically, 
and springs are applied to aid its retreat. The 
defendants contended that there was a liability for 
the teeth in the plaintiffs’ arrangement to meet on 
edge, and thus damage the apparatus, and that the 
pinion fell back with a heavy jar, while theirs 
merely slid easily out of gear, and both these points 
were illustrated by the action of the plaintiffs’ 
model. The judge found that ‘‘ whether the 
plaintiffs’ specification of 1884 is to be regarded as 
claiming a combination of an old mechanical 
means for a new and useful purpose, or of old 
means and an essential part, namely, the slotted 
pinion, which is new, I fail to discover any imitation 
of the whole, or of the essential new part in the 
defendants’ invention. The plaintiffs have there- 
fore failed to establish their infringement of that 
patent.” As regards the other patent he said ‘‘ The 
plaintiffs and defendants seem to have advanced 
on lines of inventions which do not cross each other, 
and I fail to discern any ground by which the de- 
fendants can be regarded as having imitated by 
design or appropriated by accident the patented in- 
vention of the plaintiffs.” The decision was there- 
fore for the defendants, with costs. 


NOTES. 
ELecTrotytic REFINING oF CopPER. 

Some time since we gave our readers a transla- 
tion of the main portion of some very interesting 
articles on the above subject by Herr Martin 
Kiliani, of Munich. Owing to the difficulty of 
obtaining access to works where electrolysis of 
copper is being carried on, and to the amount 
of mystery which has so far mostly surrounded the 
subject, these articles attracted a great deal of 
attention in Germany on their appearance, as they 
were looked upon as an authoritative breaking 
down of the real or supposed ‘‘ secrecy” which had 
been maintained. Herr Kiliani has since been en- 
gaged by the German Edison Company, in order that 
he may carry on further researches in electro-metal- 
lurgy on their behalf, and may be prepared to give 
information and advice in this direction to any clients 
of the company who may desire to consult him. 


Tue WicHAM Burner. 

At a recent meeting of the Dublin Royal Society, 
Professor W. F. Barrett gave an account of experi- 
ments which he had made to test the penetrative 
power of the Wigham double quadriform burner in 
fogs. This burner consists of four superposed 








88-jet gas-burners placed alongside of four similar 
superposed burners. The eight burners are in one 
plane, parallel to which, and at the proper focal 
distance, are eight annular lenses on one side, and 
a similar set of lenses on the other. 


The lights 











164 


ENGINEERING. 


[Fes. 12, 1886. 








blend into one at a distance of 1500 ft. from the 
lighthouse. The experiments were made on two 
foggy evenings, on the second of which the fog was 
so dense as to cut off a powerful revolving light at 
half the distance, and to silence a fog-siren driven 
by a gas engine and placed beside the Wigham 
light. The latter was easily seen by the naked eye, 
and its position determined at six miles distance. 
The revolving light in that case was cut off at some 
thing under three miles distance. 


Tue Heat From IncanpEscentT Lamps. 
Herr Wilhelm Penkert, in the Zeitschrift fiir 
Elektrotechnik, gives the following results of his ex- 
periments to find the quantity of heat emitted by 
different lamps, incandescent and other, in an 
hour : 


Incandescent Lamps : Units . Heat. 


Siemens and Halske 27 
Edison ; 355 
Swan... 430 
Bernstein 153 
Gas: 
Siemens regenerative burner _ ... ae 1,500 
Argand ioe c, oe shs a 4,860 
Two-hole burner... ua 2 BO 
Petroleum : 
Round burner a 3,360 
Small flat burner ... 7,200 
Solac oil : 
Schuster and Bauer’s lamy 3,360 
Small flat burner ... = 7,200 
Rape oil: 
Carcel lamp 4,200 
Reading lamp 6,800 
Paraffin candles 9,200 
Spermaceti ... 7,960 
WAL. .... ie 7,960 
Stearine 8,940 
Tallow 9,700 


With regard to the value for the Bernstein lamp, 
M. Penkert thinks that it is possibly too low, owing 
to the fact that in the measurements losses of heat 
were not absolutely guarded against. The con- 
struction of the lamp was such that it could not be 
entirely immersed in the water employed to deter- 
mine the heat given out. 


A SPECTROSCOPE FOR FURNACES. 

An apparatus described by M. Ch. V. Zenger 
before the French Academy of Sciences, and termed 
by him the spectroscopic optometer, is available for 
the study of flames in the Bessemer converter and 
the analysis of the gas which emanates from it. 
With ordinary optometers it is difficult to recognise 
when the aperture is seen distinctly if the light is 
feeble ; and when the aperture ‘is too large the 
images are indistinct, when too narrow they are in- 
terfered with by diffraction. M. Zenger has there- 
fore made use of a lens of cale-spar arranged so that 
the optical axis of the lens coincides with the prin- 
cipal crystallographic axis of the spath. Two posi- 
tions are thus found in which the aperture appears 
distinct and single, one for ordinary and the other 
for extraordinary rays. The lens having two foci, 
of which the lengths are almost as 1.65 to 1.48 ; for 
example, 0.165 and 0.148 metres for extraordinary 
and ordinary rays, it is easy to calculate, by the 
known method, two values of the visual distance, of 
which the disaccord shows immediately the error 
committed in the experiment. Often considerable 
errors are found, errors of 0.01 to 0.02 metres and 
more for aged persons. But M. Zenger finds that 
the accord is good when the aperture is lighted by 
monochromatic light, and hence he added the 
spectroscope to the optometer. A mirror in which 
the light is reflected enables the observer to turn 
his back to the flame, which is a personal conve- 
nience. By placing near the mirror at visual dis- 
tance a micrometer on a thin plate of mica or 
gypsum, the distance of the more important lumi- 
nous rays can be measured with precision by taking 
as the point of departure the ,divisions correspond- 
ing to the double ray of sodium D, D,. The pro- 
gress of the Bessemer process car. thus be followed 
without fatigue to the eye, and the characteristic 
rays of carbon, siliclum, and manganese seen to 
appear, 

Tue DIVERSION OF THE Oxus. 

A few days ago a discussion took place at a meet- 
ing of the Russian Imperial Geographical Society 
on the diversion of the River Oxus into the/Caspian 
Sea. At one period this wasa favourite idea of the 
Russian Government, and from 1874 to 1880, a 
body of engineers, superintended by General 
Glukhoosky, were engaged surveying the steppes 
of the Aralo-Caspian region to determine the 
possibility of carrying it out. The breaking down 


made their way for a considerable distance across 
the country towards the Caspian, as far as the Sari 
Kamish lake, raised the expectations of the Russian 
engineering world to the highest pitch. Unluckily, 
the surveys taken at the close of Skobeleff’s Turco- 
man campaign, showed that there was no channel 
between Lake Sari Kamish and the Caspian Sea, 
and that the levels hardly favoured the supposition 
recorded in most maps of Central Asia, that the 
Oxus had at one time poured its waters into the 
Caspian, near Krasnovodsk. At the meeting last 
week, an engineer named Konshin, recently re- 
turned from the Transcaspian region, read a paper 
in which he expressed an opinion that the so-called 
‘* old course of the Oxus” traced on the maps, 
simply marked a series of dried-up lakes extending 
from the head of Krasnovodsk Bay to Lake Sari 
Kamish. These lakes had been rendered dry by 
the gradual rising of the land east of the Caspian— 
a movement which is known to be still in progress ; 
several inlets, accessible to shipping a century ago, 
being now high and dry, anda considerable distance 
from the waterside. M Konshin’s theory was not 
very unanimously received by his hearers, and 
many persons of note expressed a strong opinion 
that he had not accumulated sufficient data to bear 
out his view. The statement that the coast on the 
east side of the Caspian had risen was not con- 
tested, but it was urged that the evidence did not 
establish the certainty that a series of lakes, instead 
of a river bed, had been elevated by volcanic pres- 
sure. The ridges separating the lake depressions 
might have been formed by the shifting of the desert 
sands, or by an unequal application of the pressure, 
and until both these hypotheses were disproved, 
the meeting was strongly averse to abandoning the 
idea of establishing some sort of water communica- 
tion between the Oxus and the Caspian Sea. 


Ericsson’s SUBMARINE GUN. 

The report that our naval authoritiesare extending 
a serious consideration to Ericsson’s submarine gun 
tends to remove alittle the apathy with which every- 
thing bearing the name of Ericsson is regarded in 
this country. We learn from a pamphlet written by 
Lieut. W. H. Jaques, of the United States Navy, 
that the weapon consists of a barrel built into the 
hull of the vessel, and projecting through the bow 
below the water line. The muzzle is closed against 
the entrance of the sea by a valve or lid fixed on 
the long arm of a bell-crank hinged to a bracket 
outside the ship. To the shorter arm there is con- 
nected a rod which passes through a stuffing-box in 
the skin of the vessel, and can be regulated from 
within to open and close the valve. Before the valve 
is opened a ‘‘ frangible piston”’ is pushed down the 
bore from within to prevent the water entering, and 
this is ejected by the projectile. Its central portion 
is made of rubber to prevent the shock exploding 
the fuze, and so effecting a premature ignition of 
the bursting charge. Another piston is placed 
behind the projectile, at some distance from the 
breech-piece ; there is thus a chamber left in frent 
of the breech-piece, and in this the powder charge, 
which only occupies a very small proportion of it, 
is placed. On ignition the gases have ample room 
to expand, and thus a sensible interval is allowed in 
which the projectile is got into motion. The pro- 
jectile has a wooden body, and tail capable of 
resisting the crushing pressure of the firing charge. 
It is cylindrical near its centre of displacement, 
and conical at either end, the forward portion 
coming almost to a point, and carrying a fuze pro- 
jecting from the powder chamber. The rear portion 
tapers more gradually, and carries on the tail four 
radial ‘and longitudinal steadying wings or fins. 
The centre of displacement is intended to be 
forward of the middle of the length and the weight 
of the projectile, when charged and ready for use, 
should be equal to, but not greater than, the 
volume of water it displaces. As far as can be judged 
from the imperfect materials the submarine gun is 
inferior to the torpedo in every respect, except 
that it is less expensive. The torpedo can be fired 
through a port, and be relied upon to assume the 
determined depth and keep it; it has a range of 
800 yards, or eight times that of the gun, and can 
be aimed with as much ease as a field-piece. In 
present naval affairs the question of cost cannot be 
regarded. The weapon which will send an enemy 
to the bottom with the greatest certainty is the 
cheapest whatever it may cost. 


ELectriciry at ‘‘ BRooMHILL.” 
One of the most perfect private installations of 





of a dam of the Oxus in 1880, whereby the waters 


electric light in England is that of Broomhill, near 


Tunbridge Wells, the residence of Sir David 
Salomons. Behind the house rises a stone tower from 
which a Crompton are lamp illuminates the courts 
and areas below. The house is titted up through- 
out with incandescent lamps which depend from 
the ceiling by means of their conductors. Press- 
buttons or keys are provided at the doorways so 
that a room can be lighted in an instant on entering 
it, and darkened on leaving it. There are many 
fine pictures at Broomhill, and these are seen to 
excellent advantage in the electric light. The 
dining-room table is lighted by lamps suspended 
well above the heads of the guests. Sir David 
Salomons is a skilful mechanician, and his private 
workshop, like his dymano engine and accumu- 
lator rooms, is a model of arrangement aid order. 
All his lathes, saws, and other tools are driven by 
electric power through the medium of motors 
stationed in different parts of the shop. The 
machines are also lighted by incandescent lamps, 
suspended from the room ceiling, and fitted with 
movable reflectors which throw the light on the 
workin hand. Beside the workshop is the dynamo, 
engine, and accumulator room, in which are 54 
E. P. 8. accumulators of the ordinary size. The 
plant comprises an Elwell-Parker dynamo, one 
Siemens, and several Crompton dynamos; two 
Hayes engines occupy the engine room. A record 
is kept of all that is done, so that experimental 
results of value may be obtained. . On the walls of 
the dynamo-room are commutators, cut-outs, and 
meters, as well as diagrams and printed directions 
for the guidance of the electrician and engineer. 
Besides the fixed dynamos and motors, Sir David 
Salomons has a movable one mounted upright on 
a low trolly. At present the switches and cut-outs 
are most of them worked by hand; but it is in- 
tended to replace them by a complete set of auto- 
matic apparatus and thus save labour and attention. 
The accumulators are all mounted on glazed earthen- 
ware supports, rendered surface-insulating by a ring 
of oil contained in a circular cup surrounding and 
moulded upon the stem of the support, after the 
manner of Messrs. Johnson and Phillips’ liquid 
telegraph insulator. In this way leakage of the 
charge is prevented. Each cell is also provided 
with a hydrometer to show the density of the 
solution and thus indicate the action of the battery. 
The interposition of accumulators in the circuit as a 
regulator corrects any fluctuation of the light due 
to irregular working of the dynamo. 


Dr. Orro’s Patents. 


Inventors and their moneyed friends are apt to 
declaim against the insecurity of the rights which 
they obtain in this country under the Patent Laws, 
and to draw unfavourable comparisons between 
their own position and those of foreigners. But it 
would appear from recent events that an inventor 
has sometimes a better chance of maintaining his 

osition here than he has in France or Germany. 

he well-known Otto patents have come through twu 
very sharp attacks in Her Majesty’s courts, and are 
stronger to-day than they were before the trials. But 
in France their scope has been severely curtailed, 
and now in Germany, by a judgment published on 
the 30th of January last, they have been almost de- 
molished. The case was between the Deutz Gas 
Engine Works and Messrs. Kérting Brothers, of 
Leipzig. Three of Dr. Otto’s patents were in the 
hands of the plantiffs, No. 532 (English patent of 
1876), No. 2735 (English patent of 1877), and No. 
14,254. The former is the most important, as its 
first claim was held by the plaintiffs to give them 
the sole right to use an explosive charge, consisting 
of a heterogeneous mixture of gas, air, and inert 
products of combustion. This claim covered all 
attempts to light the mixture at its strongest part, 
that is at the port where it entered the cylinder. 
The second and third claims extended the above 
general principle to engines which work without 
compression, as well as to those which compress 
the charge. The fourth claim related to the well- 
known four-cycle system, in which the mixture is 
(1) drawn in, (2) compressed, (3) exploded, and 
(4) evacuated, in four successive strokes. The 
fifth claim referred to the general arrangement 
and combination of parts. The second patent 
(No. 2735) dealt only with the constructive ar- 
rangements, particularly with the slide, and with 
a means of exploding a homogeneous mixture by 
shooting a flame into its centre through an axial 
port. The third patent related to a form of engine 
with a compression pump. The whole of the first 








patent and the first claim of the second were 
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attacked. The first and third patents have also 
been attacked by Messrs. Buss, Sombart, and Oo., 
of Magdeburg. By the recently-published decision 
of the Reichgericht, the highest court of Germany, 
the first, second, third, and fourth claims of the 
first patent have been definitely invalidated. The 
first claim of the second patent has been sustained. 
Thus the gas engine evidently is open to all German 
makers who can devise some other method of apply- 
ing the general principles than that described and 
illustrated in the Otto patents. Already Messrs. 
Kérting Brothers are producing a capital engine, 
and we shall expect to see many others. 





CEMENT UNDER COMPRESSION. 

Tuer American Society of Civil Engineers have issued 
the ce thom | circular containing inquiries respecting the 
behaviour of cement, &c., under compression : 

New York, January 11, 1886. 

The Board of Direction of the American Society of 
Civil Engineers having in accordance with a resolution of 
the Society, appointed the undersigned as a Committee to 
continue the investigation into the characteristics of 
cements, mortars, and concretes, with especial reference 
to their changes in dimension under various conditions, as 
to their component parts, their age, and their superposed 
loads, we would earnestly invite your personal co-opera- 
tion, and ask you to forward to us any information you 
may have upon the subject, or which you may be able to 
obtain by observation or experiment; remembering 
always that accuracy is absolutely essential to usefulness. 
Full credit will be given in the report for all contributions 
that may be received. 

The Committee propose the following questions, to 
which answers are desired : 

First.—What is the linear expansion or contraction of 
cement, neat and when mixed with one, two, and three 
parts by weight of sand (and also of various concretes), 
during induration and soon after the initial set ?* 

(a.) When subject to no extraneous pressure. 

(b.) ,, subjected to different pressures, 

(c.) How affected by the amount of water used, includ- 
ing an examination of grouts. 

Second.—What is the measured compression of the same 
mixtures under various loads within the elastic limit, but 
including also that under a destructive load, at the follow- 
ing ages ?+ 

(a.) After one day. 

»> one week. 

35 one month. 

») Six months. 

9» __ one year, &c. 

Third.—W hat is the measured compression, within the 
elastic limit, of bricks and other lithoidal building mate- 
rials, and also that under a destructive load ? 

Fourth.—As incidental to these, and for information 
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only (to be placed in an appendix), what actual compres- | 80 


sive strengths have been attained from the mixtures 
named, and at the several ages under head Second ? 

Fifth.—As another outside inquiry, can you give per- 
sonal or other well-authenticated experience as to the 
laying of masonry successfully in frosty weather, and the 
methods pursued ? 

The Committee would offer the following suggestions as 
to how observations and tests should be made and the 
precautions that should be observed. 

First.—Measurements may be made over carefully fixed 
points on masonry in progress, at successive periods of 
time up to completion; noting thickness and number of 
joints, loading, character of work, kind of mortar, &c., 
and temperature at time of measuring. Temperatures 
should be noted in all experiments in which a change 
might introduce error into the results obtained. 

Second.—Experimental columns may be built, anda 
series of measurements taken, under the varying condi- 
tions heretofore specified. 

Third.—Prisms may be made of cylindrical or square 
section (preferably the former) and of dimensions within 
the capacity of the testing machine at hand, and carefully 
tested. To insure freedom from lateral flexure, the dia- 
meter should be to the length asabout 1 to 6, and for uni- 
formity’s sake this ratio is recommended. 

_ For the load under a destructive test, cubes having 2 in, 
sides, to be made of the same mixtures, at the same time, 
and tested at the same ages. One-inch cubes may be 
used if the 2-in. are beyond the capacity of the machine, 
but the fact should be stated. The readings for compres- 
sion should be taken by some form of vernier, or multi- 
plying lever, and it is desirable that they should be read 
to the ten-thousandth of an inch. In measuring compres- 
sions, the attachments of the measuring apparatus should 


be entirely to the specimen, and not to the machine, so as 


to eliminate all errors from lost motion, &c. 

_ The fineness of the cement used should be stated, if prac- 
ticable—as found by testing a portion with a No. 100 sieve 
(10,000 meshes to the inch) et also the brand. 

Enough preliminary tests should be made with mortars 
prepared by admixture of the ‘‘ standard sand” recom- 
mended by the Committee on Tensile Tests, to establish 
— < comparison with the local sands which may be 

used. 


The proportions of cement, sand, and water should be 


* In making these observations, the action of induration 
should be closely observed, to determine whether there 
may not be a preliminary expansion and subsequent con- 
traction, or the reverse. 





t It is desirable that briquettes for tensile tests be 
made from the same mixtures and tested at corresponding 
times for purposes of comparison, 





determined by weight; enough of the latter being used | to institute a comparison unfavourable to Mr. Webb's 


to make a “stiff, tic paste, the cement and sand being 
mixed dry, and the water added all at once.” The moulds 
should be filled from the end, rammed lightly with a 
wooden stick of 1 in. diameter, at about each 3in. of height ; 
when full, submitted for a few seconds to a weight on the 
upper surface equal to 5 lb. to the square inch of section, 
and then smoothed off witha trowel. The test pieces 
should not be immersed in water, unless it be found by 
experiment that the accuracy of the tests shall be vitiated 
by the development of cracks. 

Great care should be taken to insure accurate contact 
between theend surfaces of the test pieces and the plates 
of the machine, thin strips of soft wood about } in. thick, 
being recommended for this purpose. In the use of wood 
for this purpose, it is found to introduce error, however, by 
causing premature splitting in the direction of the grain 
of the wood, except the following precautions be taken, 
viz., to use a socket of ~~ ysin. depth, with a diameter 
of say yy in. more than that of the test piece. This not 
only confines the wood and prevents the splitting action, 
but serves as aready means of accurately centring the test 
piece in the machine. Experience may indicate changes 
in the suggestions here made, in which case a supple- 
mentary circular will be issued. 

It is particularly requested that all details of experi- 
ments be fully given, including the kind of machine used 
and everything bearing on the accuracy of results. 

Please address replies or communications to F. Colling- 
wood, chairman, care American Society Civil Engineers, 
127, East Twenty-third-street, New York. 

¥F, CoLuinewoop, 

D. J. WHITTEMORE, 
Tuomas Lincontn Casey, 
A. V. ABBOTT. 

GEORGE F. Swarn, 


COMPOUND LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Srr,—The ‘facts and figures I have at various times 
quoted during this discussion have been brought forward 
by me with the view of showing that the building of =~ 
more ‘‘ Experiments” or ‘“‘ Dreadnoughts” might wit 
great advantage be discontinued. Mr. Webb’s system of 
compounding may or may not be capable of producing a 
most perfect engine ; and because the running expenses of 
‘* Himalaya” and others of the class have been so heavy, 
“‘TInquirer” must not think I wish any inference to be 
drawn against Mr. Webb’s systemassuch. The inference 
I draw is not against the system itself, but against the 
system in the concrete form in which it is exhibited in 
“Dreadnought,” ‘‘Titan,” &c. I claim that I have 
proved by factsand figures that these engines, as now 
running, are not doing what they ought; that is all I 
started with the intention of proving. If Mr. Webbcan 
build a decent well-behaved engine on his system, by all 
means let him do so, but no more ‘* Dreadnoughts” please. 

“‘Tnquirer” speaks of compounds of the same class 
beg | between 29 lb. and 40 lb. per mile. This is not 

The Holyhead line compounds, which are those which 
get as low as 29 lb., belong to the earlier, the ‘‘ Experi- 
ment” class. The high figures are those of the ‘‘ Dread- 
noughts.” The ney of these latter in September, 
London-Carlisle, was 36.2 1b., in October, London-Crewe, 
it was 35.1lb. The Holyhead line compounds have the 
easiest work of all, which ‘‘ Inquirer” forgets. Even if 
there had been that variation in consumption which your 
correspondent prety cae it ought scarcely to be attributed 
to the drivers, the t of whom are drafted on to these 
engines. If the men now driving them cannot manage 
them, there are no drivers who can, short of the Owens 
College type ‘‘ Argus” once suggested. 

It is perfectly correct that the big compounds, or at 
least some of them, are working on the Carlisle line. On 
the 8rd inst., ‘‘ Titan” arrived at Carlisle with the Scotch 
express at 5.23 (due 5.22). The load was nine coaches 
only. The load of the ‘‘ Precedent” which brought the 
4.25 a.m. mail into Carlisle (at 4.25 a.m. precisely) was 
fifteen coaches. I expect ‘‘ Titan” would have best Welsh 
coal, and the ‘‘ Precedent” ordinary coal. ‘‘ Titan” re- 
turned the same evening with the 8.41 mail, with twelve 
coaches. Whilst referring to loads, any one at Euston some 
few Saturdays back any have seen the 5 p.m. drawn 
by (1) 321 ‘‘ Servia” (small compound, (2) a ‘‘ Bloomer,” 
and assisted up the Camden bank by (3) a bank engine. 
The load was 14. A contrast to this sort of thing is the 
¥e a Drummond bogie goes up Beattock with a load. 

t is supposed to be agaiust rules for engines to have a 
“‘jemmy’” in the blast pipe. I should like to see the rule 
enfor against the compounds, though it is very doubt- 
ful whether they would steam. 

Midland ‘‘ 1740” is out ; she has 19 in. cylinders, 1601b. 
steam, and coupled drivers about 7 ft. or a little over, 
and she has a large boiler. I have not seen her, but am 
told the chief particulars are as mentioned. There is a 
rumour that Mr. Johnson is building some “ singles,” 
18 in. by 26 in. cylinders (inside), 7 ft. 4 in. drivers, and 
bogie. Something of this sort was rumoured some time 
ago, and I should be grateful if any one who actual] 
knows would kindly give information as to the fact. 
am fond of “singles”; the G.N. have some excellent 
7 ftrs., and No. 215 is a splendid specimen of them, but 
the most noble of noble engines are the 8 ftrs. 

Yours obediently, 

February 8, 1886. X. 


Committee. 





To THE EpITor OF ENGINEERING. 
Sir,—Having taken great interest in the discussion on 
compound locomotives, and read carefully the letters of 
various correspondents as they appeared in ENGINEERING, 
I was rather amused at Mr. Stott’s letter in last week’s 
issue on compound engines generally. 
The object of Mr. Stott’s communication is evidently 








compound locomotives; his method is, however, very 
illogical and inconsistent, and although his sketch of the 
development of the mill engine is very interesting, I 
think his deductions are not quite in keeping with the 
facts. I think the reason he states why the beam engine 
gives the best results is the correct one, but he might have 
also stated that the reason of the fault in the direct-acting 
engine was that expansion was attempted in one cylinder 
to such an excessive degree that steady turning could not 
be expected except by having abnormally heavy recipro- 
cating parts, especially at such a slow speed as was gene- 
rally adopted, 24 revolutions being about the average for 
a beam engine of 6 ft. stroke, and direct-acting engines 
very little faster. And on the score of economy there is 
so little to choose between an engine expanding, say, three 
times and one expanding eight to ten times, that any 
millowner, except perhaps an extreme ‘‘ expansionist,” 
would naturally favour the smaller and more steady 
engine, and this is the reason why what Mr. Stott is 
pleased to call the ‘‘ old-fashioned uneconomical” engine 
was perpetuated. 

I do not see the force of Mr. Stott’s argument as to the 
limit of speed being fixed by the safe speed of the spur 
teeth, as that is simply a question of the size of the driving 
wheel. The piston speed necessary to give a tolerably 
even strain on a crank-pin in an engine of light moving 
parts and a high grade of expansion, is a different matter, 
and would generally be found much greater than it is de- 
sirable to run. 

Some particulars of the engines Mr. Stott knows of—that 
run at such a high speed that it takes 15 to 20 per cent. 
more power than other engines to do the same work— 
would be both interesting and instructive. Perhaps there 
are other reasons than speed ‘too large, may be, as 
* Argus” might suggest. 

Mr. Stott says, “* The No. 3 or side-by-side system has 
exactly the same effect as the single tandem.” This is 
not strictly true, as the reciprocating parts of the side-by- 
side are much heavier in proportion than the single tandem 
where both pistons are on the same rod ; I cannot how- 
ever see the utility of such an arrangement either for 
economy or steady turning. 

Mr. Stott attaches great importance to having the 
steam expanded “‘ at once,” and his remarks on coupling 
up a pair of enginestoold engine running at different speed, 
shows that his ideas about the use of a receiver are very 
hazy indeed. I venture to say, if he forwards particulars 
of sets of engines under these conditions, there are not 
wanting among our readers those who can show Mr. Stott 
how tocompound under this system with thorough success. 

The deduction from his experience in this system is Mr. 
Stott’s grand point, but a little consideration will show 
that the similarity between these engines and Mr. Webb's 
is very small indeed. The mill engines have nothing to 
set in motion at starting except a few lines of shafting and 
loose pulleys. Mr. Webb’s engines have, on the con- 
trary, to start at once the whole train, and that some- 
times on a heavy gradient, and this is where the Webb 
compound is at its greatest disadvantage, and if the diffi- 
culty can ke got over by some simple means, so that the 
engine can have cylinders in good proportion to its re- 
quirements, the Webb engine will at once rank first as a 
successful compound locomotive. The result of the work- 
ing of the different sizes of compounds shows a very marked 
efficiency of the smaller sizes over the larger size. This 
is due, as has already been pointed out time after time in 
this discussion, to the fact of the larger engines being 
** over-cylindered.” 

I do not advocate compound locomotives of any sort, 
believing that an engine with so high a En speed ought 
to have as light moving parts as possible. I have great 
faith in small cylinders with pan of room in steam 
ways, and should like to hear of an express engine with 
6ft. wheels, 16 in. diameter cylinders, with some sort of 
balanced valve similar to Payton and Wilson’s, and giving 
very much larger openings than is usual. I have no 
doubt but that such an engine would be eminently success- 
ful at high speeds. 

In the face of all that has been said in the columns of 
ENGINEERING and the facts advanced therein, I can only 
conclude that Mr. Stott has got far behind in his reading, 
or has failed to grasp what he read. 

Cylinders 1 to 4! Ten expansions ! ! 
Where’s ‘‘ Argus” ? 

Lilleshall, February 8, 1886. 


No—enough. 


H. M. 








COMPOUND ENGINES. 
To THE Eprtor oF ENGINEERING. 

Sir,—I have read with interest the two letters of Mr. 
Matthews in vindication of his work, and as they show 
me that I have been under a serious misapprehension in 
respect to one or two points in the practice of his firm, I 
trust you will allow me a little space to explain, and to 
offer my apologies for any unpleasantness may have 
caused him. 

It appears, then, that the millowner fixes the revolutions 
at which the engine is to run, and consequently an im- 
portant factor in deciding the size for the power required 
1s altogether taken out of Mr. Matthews’s hands, and he 
is thus in no way responsible for such speeds as 36 revolu- 
tions per minute. 

Again, I understand that Mr. Matthews, adopting a 
boiler pressure of about 90 lb., designs his engine for an 
expansion of eleven times when new, knowing that the 
millowners’ requirements will before long reduce this rate 
of expansion to about nine, a rate which agrees exactly 
with the views of Mr. Seaton for engines working econo- 
mically at sea. The tandem engines, about which the dis- 
cussion arose, were, I presume, designed with a view to 
meet an expected large increase of load at an early date, 
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and do not represent Mr, Matthews’s practice in ordinary 


cases. 

I cordially agree with Mr. Matthews in his crusade 
against the double-tandem engine, in cases where a two- 
cylinder engine of the receiver type will do as well. Since 
I last wrote I quite accidentally came across a very large 
pair of compound engines made by his firm, ing, I 
should think, somewhat closely with ithe pair he quotes, 
32 in. by 60 in. by 7 ft. stroke ; and it is only bare justice 
to say that in my opinion they represent engine-building 
of a very high order, and are a credit to the firm who con- 
structed them. Of course I cannot say anything about 
the cut-off, but as the boiler pressure was 92 Ib., if the rate 
of expansion was about 10 1b., there can be no room for 
complaint, 

There can be no doubt that the port areas given by Mr. 
Matthews for the -eeronne speed fixed by the mill owner are 
very ample; and I conclude that the choking of which he 
complains is the result of continually retarding the cut-off 
to meet an increasing load in engines of inferior make and 
faulty design, and is a phenomenon altogether absent 
from his own admirable engines, in which provision is 
made for the future as well as the present. 

I think there is no more to be said than this, that I 
deeply regret that a slight want of clearness in Mr. 
Matthews’s first letter should have given cause for a 
criticism on his genera] policy which further light has 
shown to be scarcely justifiable. 

IT am, yours very truly, 
ARGUS. 








WATER GAS, 
To THE Eprtor OF ENGINEERING. 

Srr,— Judging from the remarks of Mr. Brook on the 
above subject, I should fancy his experience in the produc- 
tion of water gas must be rather limited, as he should know 
that in water gas producers, the clinker is actually run off 
in liquid slag. The steam, in water gas producers, pass- 
ing as it does through the highly heated recuperators, and 
then passing descensionally through a mass of incandes- 
cent carbon, has its sensible heat enormously increased, and, 
if the intervals of hot-air blast and steam are properly pro- 
portioned, the clinker is melted. If Mr. Brook had had 
any experience in the working of water gas producers of 
the Strong and Lowe type, he would not have made the 
ean **that it was impossible to remove slag in a liquid 

orm,” 

Blast furnace slag is chemically different in constitution 
from that of gas producers and should not be compared. 
Except the fuel contains an abnormal percentage of ash, 
there is no difficulty in removing the clinkers with the 
firegrate, as used in the Thwaite twin producer. The les 
mechanical complications there are the better. I cordially 
agree with nearly all that is written by Mr. Wilson, but 
I think that water gas has a field of its own in certain 
metallurgical operations. It is decidedly the most scien- 
tifie method of preparing carbonaceous fuel for heating 
and reducing purposes, There should be no difficulty in 
producing generator gas for the purposes mentioned in 
the last paragraph of Mr, Wilson’s letter. 

Yours faithfully, 
B. H. Tuwairs, F.C.S. 

Rushmere Lodge, Norwood-road, London, 8. E., 

February 6, 1886. 





INLAND NAVIGATION, 
To tHE Epiror oF ENGINEERING. 

Srr,—This important subject, which has so long been 
kept in the background, now appears to be receiving 
more attention, and it is very gratifying to have the in- 
formation given by Mr. W. H. Bailey in the two last 
numbers of ENGINEERING ; especially as this matter has 
been treated in such a manner that our commercial com- 
munity can form an opinion on the advantages which are 
to be derived from the transit of goods by canal, at the 
same time one cannot help regretting that investigation 
of this subject has been so long deferred, and has not re- 
ceived attention until forced upon us by the keen com- 
petition in trade with other countries, which have, and are, 
increasing their facilities in respect to the water transit of 
goods inland, and which forms such an important factor 
in their success, enabling these countries to undersell us 
in our own markets. 

As an example showing the proportionate charges for 
the transit of goods, &c., by rail and by canal I cannot do 
better than quote Mr, Conder’s figures : 


Item. By Railway. By Canal. 
Maintenance of way en 13 0 
a works 7 2.3 
Repairs of rolling stock 19 6 
Traction : ie 16 8 
Traffic expenses 30 6 
General charges ___... 15 15 
Interest on capital ... 100 33.3 
200 70.6 


showing an economy of 64.7 per cent. by canal. These 
figures I am pre to say may be increased to at least 
100 per cent., if our waterways be adapted to present re- 
quirements. In doing this there appears to exist a popular 
opinion thet in our canals larger boats or panges should be 
adopted ; this may be true ina sense, but the fact must not 
be overlooked that in the present day despatch must be 


one of the chief features to be observed, and that for a 
certain class of goods, narrow boats must be used in order 
to attain the necessary speed without causing an injurious 


wave, and thus aan banks. For goods not 
urgent moderately wide may be used when a slow 
speed will pay best, but to enable steam vessels to run 
quickly and prolitably, a canal to give the best results 


should not be less in width than about ten beams of the 
vessel on the surface with the banks sloping inwards at an 
angle of about 45 deg., and having a depth of water under 
the vessel’s bottom 75 per cent. of the draught. 


doubtful) such locks should be fully twice the width of 
the fast vessels, locking them in pairs. The barges or 
slow vessels should be twice the beam of the lighter 
vessels, in all cases the same length; in fact, as regards 
length and beam, I would not propose to make any 
alteration to the present system; respecting draught, 
this is a matter for more mature consideration. The 
difficulties are very numerous under which steam vessels 
are now working on many of our canals, the trouble 
arising chiefly from defective waterways of insufficient 
capacity and the defective system of lockage. 

Steam Power.—Most of the engines working on canals 
are of the high-pressure ye rage, , which of 
course require a constant feed to the boiler from the 
canal, which, from its shallowness, causes the water 
to be generally in a turbid or muddy state; this is 
most injurious to the boiler, which lasts only about 
one-third of the time it otherwise would ; the loss of time 
at the terminals in cleaning the boiler and often repairing 
the machinery, which gets damaged in many ways, chiefly 
from the propellers fouling the bottom of the canal, and 
rendering the engine liable to frequent shocks, injuring 
many of its working parts. 

Ihave found in practice that for shallow canals the 
geared type of engine has been most successful, although 
the first cost is slightly above that of the direct-acting 
type. Some years ago the Grand Junction Canal Com- 
pany tried an experiment with two vessels, one fitted 
with an ordinary direct-acting engine, the other with the 
geared type, the result being in favour of the latter, which 
consumed about an average of 13 cwt. less coal each trip 
than the steamer fitted with direct-acting engines. The 
trial lasted over three trips from London to Birmingham 
and back with the same load. The Bridgewater Naviga- 
tion Company have adopted the same principle. Mr. 
Edward Leader Williams, the engineer of the Man- 
chester Ship Canal, who is of great repute on such 
matters, was alive to the advantages to be obtained from 
using the geared type of engine. Some twelve years ago 
he pad ad six of these steamers to be built at the Watling 
Works, Stony Stratford, and the same company have 
twenty-eight or thirty now working, all on this principle, 
the features of which are slow motion of engine, giving 
great durability, and from the long stroke of piston the 
steam can be worked in one cylinder almost as expan- 
sively as in the compound engine. 

Having already made my letter longer than I intended, 
I will not go into the details of lockage further than to 
state that f am in favour of the inclined plane for raising 
and lowering vessels, as with the increase of traffic which 
might reasonably be expected under an sapennen system 
of navigation the loss of water through lockage would be 
a serious obstacle. However, since the system of the in- 
clined plane is most expeditious, less costly, and, fortu- 
nately, can be dealt with easily, there is no obstacle in 
its adoption, otherwise there would be a bar to any in- 
crease of traffic on many of our navigations, especially 
during a long, dry summer, There is nothing to fear 
from frost in winter, as with increase of traffic ice would 
have no time to form, although during a severe winter, 
such as we do not often experience in this country, certain 
arrangements might have to be made in order to keep 
navigations open. What a boon it would be to the tens 
of thousands now unemployed in this country if such an 
important work could be commenced, and what an advan- 
tage it would be to the country to do the work at such a 
time as the present, seeing that it is a matter which will 
force itself upon us if we are to keep our relative position 
with other countries. 

Tam, Sir, your obedient servant, 
Epwarp Hayss, A.M.I1.C.E, 


PATENTEES’ LICENSES. 
To THE Epitor oF ENGINEERING. 
Sir,—In order to ‘‘encourage” invention by Act of 
Parliament, inventors obtain letters patent under certain 
conditions, the most onerous of those conditions being 
the payment of certain taxes to the State. Formerly 
these taxes amounted to 175/. down. In 1852 some credit 
was afforded, In 1884 further credit was afforded, and 
the 175/. was reduced to 154. ; 21/. taken off the account. 
Looking at these figures, it appears difficult to see which 
is most encouraged, the inventor or the State, 
But suppose the inventor has become a patentee, and 
has met with a firm who are willing to work his patent 
under a license ; and he agrees with them for royalties to 
be paid to him of not less than 100/. a year for the 
fourteen years. This, in equity, is a precarious lease at 
100/, a year, 
The patentee receives the executed document from the 
manufacturing firm, and goes to Somerset House to get it 
stamped, Are the officials there equal to the occasion ? 
Were they ever otherwise? Instead of stamping the 
document with a 10s. stamp, as they would if it were a 
lease of a house, they insist on a duty of 7/., which is 
the ad valorem duty on 14001. They treat it exactly as 
they would a conveyance of a freehold for a sum down. 
Again, when a landlord grants a lease of a house, it is 
the tenant who pays the expenses. Now the manufactur- 
ing firm is the tenant of the patentee, yet the latter has 
to pay the duty. . , 
hope that this matter will receive some attention from 
the members of the recently appointed Commission, and 
that this kind of “‘ encouragement” to inventors may be 
somewhat reduced in future, 
_ Yours truly, 





If the system of locks be continued (which is somewhat | P’ 


—» 


PROVISIONAL PROTECTION. 
To THE Eprror oF ENGINEERING. 

Srr,—I was pleased to see the system of provisional 
rotection so ably attacked by Mr. Lloyd-Wise in your 
oy of the 29th moa 

t appears to me that secrecy is entirely out of place at 
the Patent Office, and is bound to cause trouble. ‘ 

What objection is there to the specification filed being 
open to inspection at once? an inventor generally has a 
fairly clear idea of his invention, and large powers of ad- 
dition and amendment might be given that would be far 
more valuable than nine months’ secrecy. 

The .ibpnseer hardship of the present law that I have 
felt is the necessity of specifying the exact claim, which I 
believe was not necessary before. It seems to me an in- 
ventor wants to claim all that is new and nothing that is 
old, but it requires a costly lawsuit to settle how much of 
a specification is new or old. 

hy should an inventor be compelled to hazard his 
opinion, especially as inventors are generally admitted to 
be rather sanguine ? Yours truly, 
JOHN DEWRANCE. 
158, Great Dover-street, London, S.E., 
February 9, 1886. 








FLYING MACHINES. 
To tHE Epitor oF ENGINEERING. 

Srr,—The account contained in Mr. Serrell’s letter of 
his observations on the soaring of sea-gulls, which ap- 
peared in your issue for January 29th, naturally afforded 
me much interest. 

When writing my former letter, for which you were so 
kind as to afford space, the flight of some sea-gulls that 
had come under my own immediate observation, prevailed 
in my mind. The great difference between what ap- 
peared to be the case with the birds Mr. Serrell so closely 
watched, and those that I saw, is that in the former case 
the birds seem to have been continuously on the move, 
not merely absolutely, but also in relation to the motion 
forward of the ship. This was not so in the case within 
my recollection. Some few of the birds, out of a flock of 
perhaps twenty or thirty, kept exactly the same distance, 
some six or nine yards behind the top of the flagstaff at the 
stern of the shipI wasin. Iremember watching two or three 
of the most forward ones for some few minutes together. 
But their relative position to the ship was precisely as 
though they were being towed by a line from it, and this 
without any beating of the wings or other motion beyond a 
slight wobbling. The other birds behind were wheeling 
about, though I do not recollect any such a decided course 
of manveuvring as described by Mr. Serrell. I do not re- 
member how the wind stood, though it cannot have been 
more than a light breeze, if any. To account for this 
floating along in the air was what I more particularly 
attempted in my other letter. 

Mr. Serrell’s observations, however, coincide with a 
remark from Mr, Moy’s pen intimating that in the case 
of the albatross, that bird, when flying low, would 
— under the lee of a wave, and obtain a new im- 
. se on rising up into the rush of the wind over the top. 

he theory I have hazarded was based on the assumption 
of the bird’s flight being quite independent of any wind 
altogether. 

TI certainly do not see how any wind could have assisted 
the birds I watched, unless, as I must acknowledge it 
only now occurs to me, there was an upward rush of air 
from beneath the ship’s quarters, This would settle the 
difficulty at once. 

My other theory is, however, now on record. I wrote 
perhaps boldly, and if it is not correct I must retire grace- 
fully though with a light conscience, and not unmindful 
of the appreciation at least shown it by Mr. Moy. 
Thanking you if you should be able to afford space for 
these few remarks, which I hope are not too long, 

T am, yours truly, 
F. M. WryMovutu. 








EXuHIBiTion oF MeregoronocicaL Apparatus.—The 
Council of the Royal Meteorological Society have arranged 
to hold at 25, Great George-street, Westminster, on the 
evenings of March 16 and 17, an exhibition of barometers. 
All persons having instruments of interest are invited to 
communicate with the assistant secretary, Mr. William 
Marriott, at 30, Great George-street. The committee 
will also be glad to show an new meteorological apparatus 
invented, or first constructed since last March. 





Expositions 1n Coat Mines.—Baron G. Von Frieden- 
hoff has yer in Vienna a pamphlet on the 
influence of atmospheric disturbances on explosions in 
coal mines. He cites four instances: First, when 
the air above the shaft increases in weight without 
being agitated by wind ; secondly, when it diminishes in 
weight without being ee ; thirdly, when the air above 
the shaft is horizontally propelled y high wind ; and, 
fourthly, when the air above the shaft ascends in a ver- 
tical direction. In the first instance the increased pres- 
sure of air from above will prevent the easy escape of gas 
from the eries, and gas will accumulate in consider- 
able quantities. Nevertheless, this will involve no great 
r, for the atoms being densified will not be liable to 
explode, except by contact with a naked flame. In the 
second and third instances, again, the author sees no 
great danger. In the fourth, on the contrary, when the 
ascending current of air causes a double draught through 
the main shaft and air shaft, the becomes rarefied to 
such a degree as to render it liable to explode, even 
through the gauze of the safety lamp. In such cases the 
action of the ventilator only increases the danger, 80 that 
when this condition exists, namely, the vertical ascent of 
air above the shaft, the pitmen ought to be immediately 








February 1, 1886, THomas Moy. 


called up from the mine, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
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nee a the price; none are the 
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41 cdeortisoment phe of a complete specification, 
ive notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


. H.C. Newton, London. (A. H. Jeune, Chambon 
a (Loire), France.) Tools and Tool-Holders for 
Machines. (8d, 5 Figs.) January 15, 1885,—The 
object ot utilise both the forward and backward movements of 
the tool in metal planing machines. Two cutting tools are placed 
back to back sojas to act in opposite directions, and the tool holder 
is arranged to swing on trunnions; by these means the proper 
inclination may be given to the tool. (Sealed January 29, 1886). 


F. Ley, Derby. (Z. L. Howe, Chicago, U.S.A.) 
Meanthevate of Chains. (8d. 6 Figs.) January 15, 1885.— 
This invention relates to a machine for putting together the sepa- 
rate ‘links of ‘‘ Ewart” detachable drive ns. The links are 
placed in a shoot combined with a pusher device for periodically 
feeding sideways the lowermost link into a pe ws | for holding 
the link in proper relative position. (Accepted 15, 
). 


932. W. Macilwraith, Cork. Gripping Jaws for 
Lathes. [6d. 3 Figs.) January 22, 1885.—The gripping jaw 
consists of a flat sole-plate, from the underside of which projects 
a screwed stud or bolt which passes through the face-plate of the 
lathe or the work-table of the operating tool. This stud or bolt 
is furnished with a nut which holds the sole-plate firmly to the 
face-plate or the work-table in the us manner. (Sealed 
January 19, 1886). 

959. W. F. Smith and A, Coventry, Salford. Grind- 


ing or S: g Cutters. [lld. 13 Figs.) January 23, 
1885.—This invention relates to machinery for grinding orsh 


n- 
ing milling cutters, rimers, and other cutters ( ally such as 
have been hardened and tempered) by emery wheels. The head- 


stock bis secured to the pillara by a screw b', which forms an 
axis upon which the headstock can be swivelled round the pillar 
and secured, b+is the emery wheel which is secured to the spindle 

















b? provided witha pulley 6° for the driving belt to work on. The 
teeth of the cutters which are being ground or sharpened come 
against the adjustable guide c*. The vertical slide d can be raised 
or lowered by means of the handle d4, The horizontal radial slide 
e is adjusted by means of the handle ¢2. Across the radial slide e 
there is aslide f, which has a T groove on its upper face for 
securing the headstock which carries the cutter operated upon. 
(Accepted December 8, 1885). 


Martign Bockenhe Frankfort-on- 
Maine. SlideRest Took (8d, yarre January 23, 1885. 


—This invention has reference to a turning tool capable of cutting 
at either end and having the cutting surface extending through- 
out the length of the tool whereby its cutting line is rendered 
rmanent and the necessity of re-tempering after each sharpen- 
ng is obviated. (Sealed January 29, 1886). 
, 991. H. Greenwood, Leeds. Grinding Lathes. [8¢. 
7 Figs.) January 23, 1886.—This invention relates to a machine 
for “ backing off” or producing by pes the clearance on twist 
drills after they have been harden The machineis constructed 
similar to a lathe having an ordinary slide lathe bed with fast and 
loose headstocks, The rotating emery wheel mounted on aswivel- 
ling slide rest receives a reciprocating motion either in combination 
with, or independently of, the motions of the saddle. ry 
motion is transmitted from the traversing screw to the mandrel by 
means of change.gear. (Accepted December 11, 1885). 


1132. J. Watts, Bristol. Endless Band Saw Ma- 
chines, [11d. 9 Figs.) January 27, 1885.—This invention relates 
to improvements upon band saw machines for which Letters Patent 
Were granted to H. Aylesbury under No. 612 of 1879. The cutting 
portion of the saw is deflected or steadied by means of adjustable 
guide pulleys or rollers, The packing boxes below the table are 
capable of ees adjustment laterally in their supports. 


Perfectl 
De A ata can by these means be obtained, (Accepted 


1454. C. D. Abel, London. (V. Roeper, Duisburg, Ger- 
ray) Manufacture of Heavy Chains, (8d. 3 Figs.) 
My ruary 2, 1885.—This invention has reference to an improved ma- 
b- ne for manufacturing heavy chains for ships, cranes, &c. Two 
sliding carriages are moved uni ‘ormly by segments, and are provided 





with dies for bending, welding, and smoothing the links, (4e- 
cepted December 11, 1885). 


1475. A. Shardlow, Attercliffe, Yorks. Machines 
for Cu Files, &c. (8d. 2 Figs.) February 3, 1885.— 
This invention relates to improvements in machines for cutting 
files, for which Letters Patent were granted to ye under 
No. 4660 of 1888. According to the present invention the traversing 
movement of the sliding bed upon which the file blank is fixed is 
obtained from the main shaft which actuates a worm and worm- 
wheel. The latter is secured upon a shaft carrying a pinion 
geared into a rack fixed on the underside of the sliding bed. 
(Sealed January 29, 1886). 


1571. J. Walker and J. Austin, Leeds. Machin 
for Punching Washers. [6d. 4 Figs.) February 5, 1885.— 
The die is so formed as to form the washer, and punch the hole of 
the washer at-one process. The die is provided with holes at the 
bottom for the fork to through to — out the washer, and 
a spring is fixed inside the fork to drop the washer, (Sealed 
January 22, 1886). 


1576. R. K. Jones, Birkenhead. A tus for 
Cutting Elliptical Holes. (8d. 2 Figs.) Fe’ 5, 1885.— 
This apparatus constructed in such a way that the cutters have 
an oserllatin as well as a to-and-fro motion, so that they shall 
always face the cut. :~ central — a is a = er work 
to be operated upon. e throw of the crank-pin n is usted 
to the pene hoo, requi! and the sli block r is 
by means of the nuts 0 so 


lated 
t the tool tia ene Coanlaite dietanes 


Fig.l. 

















from the central spindle. Motion is given to the tool holder and 
tool around the spindle a by means of a dog or other connection 
between the arm wand a rotating shaft. The wheel k revolves 
around the wheel A and gives motion to the crank disc m ard pin 
n, thence by the rod o to the sliding block r and tool t; at the 
same time the toothed quadrant gives an oscillating motion to the 
tool. The toothed wheel wu revolving around the wheel A actuates 
od - € so as to feed forward the tool. (Accepted December 11, 


4272. C. P. Walter and H. C. Walter, Bridgeport, 
Connecticut, U.S.A. Metal P’ Machine. (éd. 
8 Figs.) April 7, 1885.—This invention relates to certain details 
of construction in planing machines, the object being to reduce the 
noise and vibration of such machines as at present constructed. 
(Accepted December 22, 1885).' 


4615. A. M. Clark, London. (7. Neely, Pittsburg, 
Pennsylvania, U.S.A.) ut-Making Machines. (8d. 3 
Figs.) April 14, 1885.—This invention relates to .certain improve- 
ments in nut-making machines in which a bar or rod is fed into a 
forming die and nut blanks cut therefrom which are compressed 
in the forming die by end compression for — the nuts. The 
blanks while held in the forming die are punc axially in a line 
transverse to the plane of the cut, and then the nuts thus com- 
pressed and punched, are expelled from the forming die. Accord- 
ing to the present invention a separate reciprocating knife is pro- 
vided for cutting the blanks. The blank is then forced forward 
into the forming die and compressed by the forward movement of 
the compressing die. ( February 2, 1886). 


10,476. W. B. Haigh, Oldham, Machines for Plan- 

Wood. [4d. 2 Figs.) September 4, 1885.—An emery 
grinding wheel is combined with a wood-planing machine of the 
rotary cutter type for grinding the cutters or blades. The grind- 
ing wheel is fixed on the end of the rotarycutter shaft. (Sealed 
December 22, 1885). 


10,622. W.P. Thompson, Liverpool. (W..J. Muncaster 
a x. McKaig, Cumberland, Maryland, rst ge ae 
‘or (8d. 7 


’ ? pas 
Figs.) September 8, 1885,—The work is received and held on a 
rotary , and a stock is movable to and from the centre of the 
bed. The turning tool holders sre adjustable to and from the 
centre of the bed, and are wholly independent of the boring tool 
stock and feed. A feed is imparted to the boring tool from some 
rotary ber of the hi (Sealed January 19, 1886). 


SMALL TOOLS, 

1682. 8. Haxton, Frenchie, Fifeshire. Bupesties 
Rotary Motion to Tools. (8d. 5 Figs.) February 6, 1885. 
—This invention relates to certain applications of the ‘‘sun and 

lanet’ motion for the i of multiplying speed. In the 
Illustration the invention is shown as applied to a boring brace. 


TT 









Ais the sun wheel, B the planet wheel, and C the crank. The 


wheel B is attached to the end of a sleeve b, which is carried 
round with the crank but is ema from turning on its own 
axis. (Accepted 29, 1885). 

9076. W. R. London. (E£. 4. Marsh, Newton, 
Massachusetts, U.S.A.) for Cu the Teeth 
of Gear Wheels. (6d. 12 Figs.) July 28, 1885.—This inven- 


es | of the cases. (, 





tion relates to a machine for cutting two series of teeth on gear 


wheels for watch movements, called crown wheels. These wheels 
have radial bevelled teeth on one side and r teeth cut in the 
ig TN so as to coincide with the radial (Sealed January 

° 

PUMPS. 

1050. J. J. ler, London. Valve. [éd. 3 
Figs.) January 24, —This invention relates to a horizontal 
pump valve, and is for marine engine circ 


bare ox The valve comprises two cylindrical cases sliding one 

within the other, One of these forms the valve proper, and the 

other the rong for the same; suitable ‘ports are provided in one 
ealed December 


24, 1 


2123. G.'E. Bellis and A. M Birmingham. 
Air 1 Fig.) February 16, 


Compressing Gases. (8d. 

1885.—This invention embodies the principle of compressing by 
stages. The plunger B having a trunk C at its bottom works in 
the —_ outer cylinder A; D is a smaller annular plunger 
attached to the fixed cylinder E, and F isa central plunger working 
in the cylinder E, and ted with the pl B. Airis drawn 
into the cylinder A through suitable valves T, when the plunger 
B is moving in the direction of the arrowse. In the return stroke 
of the —— b, the air undergoes a first compression by being 
forced into the annular space k. On the next forward stroke the 








air is forced into the central cylinder L, thereby yer ne oar 
second es and a third ion is obt d by 
forcing the air by means of the central 
cylinder L through the pipe L?, and into the cooling coils J. 
arranged in the water tank I. The parts within the cylinder A 
are furnished with annular water passages G for keeping them 
cool, When the apparatus is working the water below the 
plunger D is forced into the annular space G, and by means of the 
trunk H and the necessary valves a differential pumping action 
is set up which can be varied to any extent by altering the dia- 
meter of the trunk H. (Accepted December 11, 1835), 





plunger F moving in the 


2292, J. L. , Duesseldorf, Germany. Pulso- 
meter. (8d. 5 Figs.) February 19, 1885.—This invention re- 
lates to pumps which raise the water into their working 
chambers, and force it to the desired height by the alternate auto- 
matic admission of steam to the vessels so as to produce a vacuum 
and force the water up the delivery pipe. A A! are the two main 
steam and water working chambers, B is the vertical suction 
branch, and D is the discharge water chamber. A disc valve V is 
fitted in the throat of the steam pipe, so that the vacuum formed 
in the one vessel instantaneously shuts the valve on its own steam 


pe Pa 
a 


~ 





entrance, and opens that of the other vessel to let in the steam to 

and force the water out, of it. The steam then getting condensed 
by the water in this vessel forms a vacuum and draws over the 
valve. The automatic action continues to be repeated om 
and seat 80 feng ee sufficient steam and water is supplied. 
C' C2 and D2 D8 are india-rubber disc inlet and d valves E, 
and F are openings for the insertion and removal of valves 
and seats. A non-suction injector J is fitted with the pump to 
force the water into the boiler, (Sealed January 26, 1886). 


BOILER MAKING. 

1437. J. Whitley, |Leeds, Manufacture of Boiler 
Shells. [4d.) or iges By 1885.—The cylindrical shells are cast 
in a rotating which may be lined with loam or sand and 
di When set the shell is placed in suitable decarbonising ma- 
terial in an annealing box so as to exclude the air and raise the 
whole to a white heat forthe purpose of giving the uired duc- 
tility. When cooled down the shell is rolled, hammered, or other- 
wise forged, to the required thickness and diameter so as to procure 
density and strength. The shells may also be tempered r ‘aon 


the of giving still greater tensile strength. 
December 15, 1888). 
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ROTARY BLOWERS, FANS, &c. 


1051. J. S. Walker, T. A. Walker, and E. R. 
Ww A cB. ary Fans. [8d. 5 Figs.) 
January 25,'1885.—The fan case is constructed in such a manner 
that the edge of the exit orifice which is met by the fan blades in 
their rotation past the orifice is so formed that the fan blades, 
in passing it, shall gradually or by degrees cut off the com- 
munication between the air driven in front of the fan blade and 
the exit orifice. The noise and vibration usually caused by rotary 
fans is thus considerablydiminished. (Sealed January 29, 1886). 


1271. A. Rollason, London. Rotary Blowers. (8d. 
6 Figs.) January 29, 1885,—Two drums A are used, each of which 
has vanes a and recesses a? for the vanes of the opposite drum to 
enter as the drums revolve, The vanes of two 
through the recesses of their opposite drums at nearly the same 
time, fy which means liability to leakage is considerably reduced. 
When the vanes a are not engaged the surfaces of the drums roll 





over each other with but little friction, the vanes a of each drum 
forcing the fluid through the apparatus. Two rollers E may be 
placed between the drums and the outlet (or inlet), which in this 
case is bifurcated at F F, the rollers E being 80 g: ith the 
drums A that they move at the same circumferential velocity as 
the drums. Leakage is prevented when the cylindrical portions 
of the rollers are not in contact by means of the abutments G. 
(Sealed January 26, 1886). 


5466. H. Wilkinson, Cross, Derb Ro’ 
Blower and Exhe . (Sd. 8 Figs.) Say 2 aS 
1885.—A single hollow corrugated vane H mounted on a t G 


carries an inner cylinder I to revolve’eccentrically to the outer cy- 
linder J by means of a slide L fitted with a block and pin in each 
end of the vane. The valves are bolted to the corrugated part of 
the vane, the leading valves E only acting on the inlet ports, and 





the trailng valves F only on the outlet and 


e ports, ‘The 
vane overlaps the inlet 


passag: 
rt A and outlet port C without any con- 
nection between them, but allows a clear passage from the inlet 
ports to the back of the vane, and from the outlet ports to the 
front of the vane. The inner cylinder is supported in each cover 
of the outer cylinder. (Sealed January 15, 1886). 


WATER METER. 


12,553. H. J. Haddan, London. (F. W. Tuerk, Jun., 
Chicago, U.S.A.) Water Meter. (8d. 9 Figs.) October 20; 
1885.—Water enters the chamber @ at B and packs the partition 
D tightly against the surface of the hollow piston C, which will be 
rotated by the pressure of the stream against the flange r until 
the chamber x will coalesce with the chamber E, when water will 





enter from this chamber into the chamber 2' filling the latter. 
When the flange r hes passed the point y the water in the chamber 
E will discharge through the outlet B!' and the flange 7! will have 
cleared the partition D. The sand and other sediment contained 
in the water is received by the concave chamber G in the enlarged 
portion of the shell. (Sealed January 26, 1886). 


EXCAVATING, BORING, &c. 


335. R. Stanley, Nuneaton, Warwick. 
chines. (6d. 2 Figs.) January 10, 1885.—A number of ribs are 
arranged spirally on the boring tool to corege the cuttings out of 
the hole during the boring operation. (S January 1, 1886). 
Gateshead, and 
Machin 


1725. J. D. Morrison, Jun. A. 
e. va es. 


Emley, Newcastle-on- 

(8d. 4 Figs.) February 7, 1885.—The two scoops or buckets are 
arranged to work on separate centres on opposite sides of the 
working chain connected with a crane. The two centres are fixed 
to s frame which carries a drum from which pass chains connected 
to a piece fitted to slide vertically in the frame, and attached to 
the edges of the scoops by links to effect the opening and closing 
of the scoops. This sliding piece is provided with rods which pass 
thr ough a crosshead containing a moving eye. On the crosshead 
are also hinged two levers which are by a ball on the 
working chain to automatically engage and release the chain. 
This chain passes down from a pulley above through a cradle and 
through the sei 3 on and between the two hinged levers, thence 
through a pulley , and is then made fast to the frame of the 
apparatus. This pulley block is connected to a chain passing 


round the drum around which passes the train for operating the 
scoops. (Accepted December 1, 1885). = 


Machines, (8d. 2 Figs.) February 17, 1885.—Compressed air, 
steam, or other motive fluid is introduced into the valve chest C 
at G, and one of the ports E being open the motive fluid will rush 
through the port and act upon the piston A. The piston is thus 





forced to the other end of the cylinder, and the ball a will slide 


along the surface g of the tappet c and raise the opposite end of 
the tappet to which is affixed the valve D'. Motive fluid is thus 
admitted through the port E! to the other end of the cylinder. 


(Accepted December 22, 1885). 


HYDRAULIC LIFTS, CRANES, &c. 

17,043. R.J. Ransome, Ipswich, and R. C. Rapier, 
London. Water Cranes. arb 8 Figs.) December 30, 
1884.—The jib of a water crane is balanced by a weight so that it 
may be made to ascend easily upon receiving a slight push. 


( December 24, 1885). 
17,053. H. EZ. Newton, London. (G. H. 5 New 
York, U.S.A.) Elevators or Lifts. [1s. 4d. 32 Figs.) De- 


cember 80, 1884.—This invention relates to various details of con- 
struction in hydraulic elevators or lifts. An auxiliary valve is 
fixed in the eab for controlling the reversing valve whereby the 
operation of the working piston in the main cylinder is controlled. 

‘or this purpose a sleeve provided witha handle in the cab is com- 
bined with a nded shaft in the elevator shaft. The invention 
further relates to the construction of the operating cylinders and 
piston and to a novel combination of the counterbalance weight 
and cables, and the hoisting cables with their stops and abutments: 
whereby the counterbalance weight will be transferred to the hoist- 
ing cables in case of the counterbalance cables parting, and 
whereby the latter cables will serve for hoisting in case of the 
hoisting cables proper parting. Another of the invention re- 
lates to the construction of the cage, to the means of guiding the 
same, and to the safety dogs which engage with wood safety strips. 
The cage and safety devices are combined with an air resistance 
device, whereby the safety dogs are held inoperative until the 
speed of the cage exceedsthe limit desired. (Sealed November 21, 


1885). 
1291. H. C. Walker and R. Carey, London. 
. (8d. 4 Figs.) January 29, 1885.—The 
object is to balance the weight of the protruding part of the ram 
by a weight varying in about the same relative proportion as that 
of the ram, and also to balance the varying pressure upon the lift- 
ing ram caused by the yetring height of the head of water upon 
the larger ram, by which the lifting ram is actuated in the well- 
known manner, The variable balancing force required is obtained 
by means of a weight attached to a chain or rope, which is coiled 
upon a ral drum of gradually increasing radius. (Sealed 
‘anuary 26, 1886). 


2007. F. W. Walker, . Power Travelling 
Cranes. (ls. ld. 8 Figs.) February 14, 1885.—The move- 
ments in the crane are conveyed by a series of shafts on the end of 
the cross girder with spur gear upon them receiving motion from 
a driving shaft and transmitting motion by means of screw worms 
in either direction for sw ying eo various movements required 
in the crane. (Accepted December 8, 1885). 


2252. C. Davey, Sheffield. Hydraulic Cranes, (8d. 
8 Figs.) February 18, 1885.—B is the ram case which is supported 
upon a bottom — 6 resting in a block a at the bottom of the 
pillar Aand guided by the rollers C. Theram E rises between 
the plates D constituting the crane-post and is guided between the 
barsd The jib F with the strut Gand tension rods H form a 





i 

















aren ge frame guided by the rollers K running on the crane- 
post D. The jib rests loosely upon the upper flat side of a hemis- 
— block L working ina seat M formed in the top of the ram 

. The supply 7 P is connected with the ram case B, and by 
a suitable one sto nt to the overhead hydraulic main. (Accepted 


14,774. C. D. Abel, London, (J. A. Henckels, Solingen, 
oper Steam Hammers. [6d. 3 Figs.) December 1, 
1885.—This invention relates to steam hammers which are ap- 
plicable to all descriptions of forging operations. The slide valve 
rod d is made of increased diameter at f, thus forming a plunger 
upon which the steam in the valve box acts, tending to move the 
slide valve and rod downwards, The slide valve can be held in a cer- 
tain position by a pawl g which gears with a catch n fitted into the 


plunger f. The pawl is moved out of gear b ing down the 
ie 0 which is connected to the lever J, en the pawl if has 
been moved out of gear, the steam forces the slide valve down- 


wards so that the valve rod comes in contact by means of the slot 
¢ with the end a! of the lever. The steam hammer then works 
automatically. If the treadle 0, however, be left free, the spring 


valve ¢ is held stationary. This position is such that only so much 
steam can pass through Scene paeee 2 eee raise 
the piston of the steam hammer. To regulate the ngth of the 








a 
ge 


blows the stroke of the valve e is increased or decreased by means 
er which is moved by a lever. (Accepted January 1, 








MISCELLANEOQUS. 


J. S. Dronsfield, Oldham. Grin: Rollers 
or Cylinders. (8d. 4 Figs.) December 2, 1884.—The roller is 
caused to slide to and fro upon a revolving shaft by means of a 
screw shaft acting upon a carrier. The roller can also be moved 
toward and from the grinder shaft so as to be in all positions 
uniformly parallel with the shaft. (Sealed January 22, 1886). 


16,991. R. H. ord, Sheffield. (H. Edelmann, 
Perleberg, Germany.) Horse Mills. (8d. 5 Figs.) Decem- 
ber 29, 1884.—By an arrangement of double Deeg and by fixing 
& universal swivel joint at the ends of the ts, three different 
speeds are obtainable. The gearing is so arranged as not to extend 
below the lower surface of the foundation plate of the mill, thus 


greatly facilitating the fixing and transport of the mill. (Sealed 
January 22, 1886). 

. R. > itenham, Gloucesters. es 
for Cu Files and 8 Figs.) January 


2, 1885.—This invention relates to means for securing the cutting 
chisel whereby the variation in the angle of the cuts can he ob- 
tained without resetting the machine. The invention further- 
more has reference to means for securing the file or rasp more 
firmly to the bed on which it is placed for being cut. (Sealed 
January 19, 1886). 


375. A. M. Clark, London. (F. Southgate, Paris.) 
uf Tools of Steel. (6d.] January 10, 1885.— 
The tools are formed by rolling or stamping soft metal (decar- 
burised cast iron or steel) of granular structure and converting 
the metal into a true carburet of iron by heating it in fhe presence 
of an atmosphere of hydro-carbon vapour maintained under pres- 
sure and free from all traces of oxygen during the whole of the 
carburetting operation and until the articles are cooled. (Sealed 
January 15, 1886). 


480. H. J. W. Raphaecland J. Syne, Du Toits-pan, 
lony. Apparatus for or Pulveris- 
ing. (8d. 10 Figs.) January 18, 1885.—A helical or screw-like 
crusher fitted with yielding pieces revolves ina conical vessel. 
(Accepted December 11, 1888). 


1028, T. N. Palmer, London. (C. H. Russom, Spring- 
field, Illineis, U.S.A.) Countershafts. (8d. 3 Figs.) Janu- 
ja 24, 1885.—Two vertical bevel wheels which engage a horizon- 

ly suspended bevel wheel are a upon a countershaft 
having pulleys adapted to be fixed and allowed to remain loose in 
the well-known manner. An oil box supported by means of the 
hanger-pin is connected with the sleeve of the shaft by means of 
transverse bolts. The oil is caught and distributed to the various 
parts of the shaft after being carried to the upper horizontal gear 
wheels by the vertical wheels. (Accepted December 11, 1885). 


1297. W. H. Harfield, London. Compound Fric- 
Brakes and Connectors. (8d. 5 Figs January 
29, 1885.—This invention relates to improvements in compound 
frictional brakes and connectors applicable to vertical spindles. 
Hitherte it has been found that the weight of the one series of 
discs pressing upon the other series has caused such a great 
amount of friction that it has quite checked the free revolution of 
the mechanism when released. To obviate this objection, the 
discs are provided with springs arranged so that, when the pres- 
sure is relieved, the springs automatically raise one series of 
4 from contact with the other series. (Sealed January 22, 


1359. S, H. house, Yorks. A atus 

in Ware Dene (Sd. 6 Figs.) January 30, 
1885.—This invention has reference to the lubrication of the wire 
as it passes through the dies. (Accepted December 3, 1885). 


1388. A. W. Lovell, London. (Prat Freres, Grenoble, 
Istre, France. and Saws. (8d. 
8 Figs.) January 31, 1885.—This invention has reference to an im- 
proved machine for sharpening and setting the teeth of straight, 
circular, or endless band saws. (Accepted ‘Dectmber 11, 1885). 

e for 


- ate ‘Machinery. (8d. 6 Figs.) February 7 
oO} '. . , 
1885. —This invention relates to improvements in hand brakes, a 


roller being used for the purpose of tightening a brake strap. 
(Accepted ll, 1880). 

2038. A. Kershaw, Belfast. Making Spindles. [1¢. 
20 Figs.) February 13, 1885,—The slots or grooves in spindles for 


receiving the keys are formed by forging or stamping whilst the 
spindle is hot. (Accepted Dece 1, 1885). 





UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the t time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 








2203. R. Stephens, Illagan, Cornwall, Rock Drill 


m will cause the pawl to gear with the shoulder n and the slide 








ptreet, Strand, 
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THE CRUISE OF THE “MEANDER.” 
(Continued from page 125.) 

Ir was 9 a.M. on the glorious 1st of June, and the 
bugle had just sounded to divisions, which means a 
arade of every man in the ship, on which occasion 
they fall in, according to the divisions to which they 
may belong, and are inspected by the officers in 
charge. These officers report to the first lieutenant, 
who afterwards reports in his turn to the captain. 
The bell is then tolled for prayers, the men are all 
marched aft on the quarter-deck, and the parson 
reads some short prayers, the officers and men 
meanwhile standing with their hats off. The first 
lieutenant is now walking up and down the poop, 
and receiving the reports of the officers of the diffe- 
rent quarters. Lieutenant Rackchart, the navigat- 
ing lieutenant, is at the present moment superin- 
tending the fixing of a chart case with a glass top, on 
the fore bridge, which I have told you before is just 
before the boats about 60 ft. abaft the foremast. 
Here is Lieutenant Smart with his frock-coat but- 
toned up closely, and a pair of white gloves on, 
altogether presenting a very military appearance, 








hence they are generally turned over to the gunnery 
lieutenant to look after. 

Lieutenant Slow coming up to report. A steady, 
pace preserved, right up the ev then the 
report in a drawling voice, ‘‘ The forecastle quarters 
are present, sir,’ taking his cap slowly off. His nick- 
name of course was ‘‘ Rather Slow.” However, he 
was not so slow as he was thought to be, as the 
reader will discover, if he follows my story. That 
is the lieutenant of marine artillery in command of 
the detachment of marines on board ; those are they 
on the port side aft, fifteen marine artillery men in 
blue jackets, and forty marine light infantry in 
red. The marine artillery are, as I have already 
told you, stationed at the 10 in. gun in the captain’s 
cabin ; of the infantry, two are stationed at each 
of the remaining six large guns, and the remainder 
form a small-arm detatchment who use their rifles 
from the upper deck. 

‘*' Torpedo crew and top riflemen present, sir.” 

That is Lieutenant Opelong ; his men are fallen 
in on the starboard side of the forecastle. The 
torpedo crews work the Whitehead torpedoes from 
those tubes we saw below, while the top riflemen 


H.M.S. ‘* MEANDER.” 


and as he puts his heels together, and reports with 
a sort of military salute, ‘‘ Quarter-deck quarters 
correct, sir,” you feel your crude ideas of a 
rollicking tar shaken to their foundations. ‘Thank 
you,” says the first lieutenant with an answering 
salute, and Lieutenant Smart wheels round and 
returns to his quarters. Those men you see right 
aft there on the starboard side, are his men ; they 
work the four quarter-deck guns, and so are 
called ‘‘Quarter-deck quarters.” Here is the 
gunnery lieutenant, Lieutentant George Undrill, 
and of course nicknamed ‘‘Gundrill,” sometimes 
shortened to ‘‘Guns.” He doesn’t look at all gun- 
drilly, does this officer, although he has charge of all 
the fighting material and drills in the ship. His 
frock-coat is open, his cap rather on the back of his 
head than otherwise, and his appearance is decidedly 
what is called in the service, ‘Jack Shalloish,” 
meaning Jacktarish. He comes aft from the fore- 
castle with a swinging step and bright expression of 
countenance, as if life had turned its sunny side to 
him and he fully appreciated all its brightness. 
‘‘Idlers all correct, sir,” is his report, and again 
the first lieutenant touches his cap in return and 
answers ‘‘ Thank you.” 

I must explain that the idlers are so called, not 
because they are by any means idlers, but because 
they do not keep watch like the ordinary run of the 
crew. They comprise shoemakers, tailors, black- 
smiths, armourers, servants, &c., who in action are 
stationed to work the magazines and pass up powder, 








work the machine guns and rifles in the tops. Here 
is the engineer reporting the stokers all correct, and 
now everybody must have reported, for the first 
lieutenant sings out, ‘* Toll the bell,” and the 
boatswain’s mate stationed at the main hatchways 
tolls the bell accordingly. Then we hear on all 
sides, ‘‘ Fall out the Roman Catholics.” No, 1. 
Fours, right or left. ‘‘ Quick march,” and the men 
are marched aft. When all are aft the first lieute- 
nant holds up his hand as a signal, the bell stops 
and the parson appears. ‘‘ Hats off,” is ordered 
quietly, and then prayers are read. ‘‘ Captain’s 
coming,” reports Mr. Bunting, the signal midship- 
man, the moment prayers are finished. 

‘¢ Ah, just in time,” remarks the first lieutenant. 
‘** Bugler sound the disperse. Boatswain’s mate— 
hands up anchor.” 

‘‘Aye, aye, sir!” is the response, and then a 
warning whistle from the chief boatswain’s mate, a 
quiet ‘‘Hands up anchor,” for the information 
of his colleagues, then a prolonged whistle froin 
the four boatswain’s mates combined, and a shout 
together ‘*‘ Hands up anchor.” 

Meanwhile, here is Captain Sharpe, who we 
have seen before, but whose career, since he now 
assumes a prominent position, we will briefly sketch 
up to the time of his assuming the command of 
H.M.S. Meander. A comparatively young man 
for the position he holds, he had been promoted to 
lieutenant after being only a year a sub-lieutenant 
for taking first-class certificates in seamanship, 





navigation, and gunnery. He had then, after serv- 
ing a year at sea, qualified for gunnery lieutenant, 
and served his two years at sea in the Neerseizus, 
where we first met him; from her he was appointed 
to the staff of the Excellent, where we again came 
across him, and after three years’ service on board 
that ship, he was promoted to commander, after 
serving nine years aslieutenant. He had then gone 
as second in command of an ironclad in the Mediter- 
ranean for three years and a half, and afterwards 
in command of a sloop, where he had distinguished 
himself by his clever management of some com- 
plicated business that turned up on the West Coast 
of Africa, where he was stationed. He was pro- 
moted to post-captain after six years’ service, and 
now we find him once again, at the age of thirty-six, 
in command of H.M.S. Meander. 

This morning he had been ashore to the admiral’s 
office to receive his orders, and now here he was 
again on board his ship. His first words to the 
first lieutenant were : 

‘* Hoist the gig up, please, and up anchor, I want 
to get away at once; Mr. Rackchart, we'll go through 
the Needles.” So saying, Captain Sharpe dis- 
appeared into his cabin to get what breakfast he 
could, while they were weighing the anchor. Ten 
minutes afterwards, the first lieutenant came in and 
reported ‘‘ Anchor’s aweigh, sir ; the wind is from 
the south-east, shall we make sail ?” 

- **T will come on deck,” was the captain’s answer. 

When he arrived on deck shortly afterwards, the 
Meander, under charge of the pilot, was already 
heading S.W. and making towards Cowes. A fresh 
breeze blew from the south-eastward, and Captain 
Sharpe, considering that even though the ship was 
steaming twelve knots, this speed would not bring the 
wind too far ahead to render the sails useless, gave 
the order to make plain sail. 

‘““Qlear lower deck,” is the first lieutenant’s 
order, followed by a sharp pipe and excited shout, 
‘*Clear lower deck.” This pipe is immediately 
picked up and repeated by the other boatswain’s 
mates, and in less than two minutes every man in 
the ship (except the stokers on watch) are on deck. 
Then follow the orders from the first lieutenant: 
‘*Make plain sail on the port tack!” ‘‘ Upper 
guard men in the tops!” ‘‘ Away aloft, let fall, 
sheet home, belay!” ‘‘Topsail halyards, haul 
taut, hoist away, belay!” ‘‘ Top-gallant sheets and 
halyards, let fall, sheet home, hoist, belay!” ‘‘ Star- 
board braces, fore and main tacks and sheets!” 
‘* Haul taut! let run, haul aboard, brace forward, 
belay !” ‘‘ Weather braces, lifts, and trusses !” 

The result of these orders is that the topsails 
and courses are first let fall together, the former 
sheeted home, and hoisted, the top-gallant sails let 
fall, and sheeted home and hoisted at the same 
time, and then the yards braced up to the wind and 
the courses set, the jibs being hoisted meanwhile. 
So here was H.M.S. Meander bowling merrily 
along on her way to Bermuda. 

During the passage out, which was made princi- 
pally under sail, there were plenty of opportunities 
of testing the various new implements of warfare, 
as well as the peculiar fittings of the masts and yards, 
and it may be interesting to detail some of these, 
which I will proceed to do. 

The day after leaving Spithead, there being a 
fair breeze and the ship going along at the speed of 
about twelve knots, Oaptain Sharpe sent for all the 
executive officers, and thus addressed them : 

‘*Gentlemen, you know we have under us a new 
ship, with as fast a pair of heels as any ship afloat. 
She is handy, she is well sparred, and she is well 
armed. Well, gentlemen, all these fine qualities 
are available, but it must be remembered that speed 
is no good unless properly controlled. Manceuvring 
power is useless unless those in charge know how 
to manceuvre. The spars and sails, which at times 
are most useful, at others become an incumbrance ; 
therefore we must understand their working 
thoroughly. Our arms, to be effective, must be 
well looked after, and the men who usé them, well 
drilled. Hence I have determined that we will 
study together the details of all the new appliances 
on board the vessel. I will be then in a better 
position to direct what I wish to be done, and you 
will be in a position to see my orders carried out. 
Since the gun drills must be commenced at once, we 
will take that part of the business in hand first ; 
so Mr. Undrill, to-morrow, after quarters, will 
you have a Gardner gun ready for inspection, and 
be prepared to tell us all about it? The day after 
we will take the 6-pounders, then the Nordenfelts, 
then the Hotchkiss 47 mm. gun, and then the large 
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guns. Mr. Opelong, I hear you have charge of | travel back, bringing with them the empty cartridge 
the torpedoes, so I shall expect you to be able to cases. Now the cases are clear of the barrels, and 
tell us all about them next week. I shall expect, we see the carrier is moving over to the left ; this 
of course, that all officers make themselves | is to let the empty cartridge cases fall through 
acquainted with the peculiar fitting of the spars | these holes, which are now underneath the carrier, 
that we have in the ship.” So saying, Captain while the full cartridges above can’t fall, because 
Sharpe took off his cap to the officers and retired to | the solid bit of the carrier isnow under them. Still, 
his cabin. | keep on revolving the crank, and we see that as 

The next day, after prayers, the officers assembled, | soon as the empty cases have fallen through, the 
according to the captain’s wishes, round one of the | carrier moves back, and very soon the full car- 
five-barrelled Gardner guns, and I must invite the | tridges can fall through into them. The moment 
reader to follow Undrill in his explanation, which | this happens you will observe that the locks begin 
will put the matter plainly before him.* to move forward, being slightly tilted up so as 

‘**Gentlemen,” began Undrill, ‘‘I propose first | to clear the extracter hook. As the locks came 
to give you a general idea of the action of the gun, | back, the hammers and springs of the strikers were 
after which we will inspect the parts in detail, and | held and retained, so that now that the locks are 
with this view I will first call your attention to the | going forward, the springs are gradually getting 
cartridge feeder, which you see simply contains five |more and more com ressed; now the cartridge is 
slides that hold the base of the cartridge. This | home, and the barrels are closed by the locks; a 
holder contains 100 cartridges, and the supply is little further movement of the handle will release 
kept up by additional ones being slipped into these the centre hammer, and that barrel will be fired. 
slides from smaller supplementary holders. The | Then as the movement of the handle is continued, 
barrels terminate just in front of these holders | the next one is released, and so on. So that for 
under which the cartridge feeder fits ; and this re- one complete revolution of the handle, we have the 
ceiver just under the breech end of the barrel, is to | series carried out. Such are the broad points of the 


receive the cartridge or cartridge cases, as they are 
pushed in or pulled out of the barrel. The five 
plungers, which you see behind the receiver, are 
called the locks, and the hooks at the end are called 
extractors, their function being to extract empty 
cartridge cases. These locks are drawn backwards 
and forwards by the motion of the handle on the 
right. Iam going to work the handle very slowly, 
and please observe what occurs as I turn. The 
locks are now right up to the barrel, and I have 
just fired the gun. As I move the handle they 


* Illustrations of this gun appeared in ENGINEERING, 
vol, xxxvii., page 145, 


system, and I will now describe the way the gun is 
practically used. 

‘* We have three men working at the gun itself ; 
No. 1, as you see, keeps the gun trained for the 
object. That handle which is in his left - hand 
is for training the gun to the right or left, while 
his right-hand works the elevating wheel for raising 
| or lowering the muzzle. No. 2 works the firing 
_handle. He has a mark where the handle will be 
| when the gun fires, and he stops before he gets to 
| it, and waits for No. 1’s order to fire. A quick re- 

volution of the handle is then made, and almost 
| before the words are out of his mouth, the gun is 
' fired and is ready to fire again. The third number 








simply keeps the feeder filled with cartridges so as 
to insure a continuous fire when required. 4s re- 
gards the velocity of firing, 660 rounds a minute can 
be got off, that is of course in turning the handle as 
hard as you can go, without taking aim ; about 200 
rounds a minute, and aiming each turn, can be fired, 
i.e., in forty volleys firing at a fixed target. 

‘¢'The primary use of these weapons is, as top 
guns, where they would be used to keep up a con- 
tinuous fire on the enemy’s upper deck, or any 
exposed position such as his ports, conning towers, 
machine guns, &c. They are also intended to be 
placed in the bows of the cutters when they are 
sent away on service, and here I think they might 
be very effective for boarding purposes, clearing a 
beach for landing, &c. Besides this it is proposed to 
be used with the landing party, but it is somewhat 
difficult to decide the particular position that they 
should occupy, when thus employed, and, indeed, 
it is not at all certain that they would not be more 
trouble than they are worth with a_ battalion. 
However, as we need not bother about that just at 
present, it will be more useful to look into the de- 
tails of the gun.” 

(To be continued.) 


CRAMPTON LOCOMOTIVES. — 

Wuen referring to Mr. Crampton’s exhibits at 
the late Inventions Exhibition, on page 170 of our 
last volume, we described in outline the system of 
express engines he had introduced on the Northern 
Railway of France upwards of thirty-five years ago 
for working their Calais and Paris traffic. Owing 
to the courtesy of M. Regray, the locomotive 
superintendent of the Eastern Railway of France, 
we are now enabled to lay particulars of the per- 
formance and cost of maintenance of the Crampton 
engines on that line before our readers. , 

The Eastern Railway Company own a total o 
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TasLeE No. J.—SuHowine CHIEF DIMENSIONS OF CRAMPTON LOCOMOTIVES ON THE EASTERN RAILWAY OF FRANCE. 




















| Original, Altered. 
| i 
| French English. French, English. 
Grate: Length... a vs - - ++ 1,232 m. 4ft. O}in. 1.203 m. 3 ft. 11.36 in. 
Width ie we “9 re on a r- 1.052 ,, ie. | 1.018 ,, o, ea 
Area ais a re <4 oe *e os 1.30 sq. m 13.99 sq. ft. 1.22 sq.m. | 13.12 sq. ft. 
Top of grate to bottom row of tubes .. . 0.617 ,, 2 ft. 0.29 in 543 ,, | lft. 938 in. 
Thickness of firebox plates ee as ss | 0.012 ,, o. Of ., 0.014 ,, . 8, O88, 

f », tubeplate .. aa oe ee 0.025 ,, 0,, 0.98 ,, 0.027 ,, | €. 20a 

Tubes: Number .. -_ : > 180 | ey 168 

Outside diameter | 48.75 mm a 48.75 mm 07, 19 ,, 

Thickness... 2,375 ,, 0 ,, 0.093,, 875 5, 0 ,, 0,098 ,, 
Length between tubeplates | g460m. | 11,, 4.22, 3.¢°3 m ll, 414 ,, 
Firebox heating surface .. a .- + --| 6.61 sq.m. | 71.15 sq, ft. 6.4% sq. m 69.88 sq. ft. 
Tube heating suriae® "0 ee www OE, | 976.70 4, | 84.64 ,, 911.05 ,, 

otal ,, » eer ERI eee Gunite | 1047.85 ,, 91.13 ,, 980.91 ,, 

Grate area to total heating surface 1: 74.88 | “s 1: 74.7 ‘io 
Length of firebox casing... | 1.400 m 4 ft. 7.12 in. 1,400 m. 4ft. 7.12 in 
Widthof ,, ae 1.220 ,, 4 ,, 0.03 ,, 1215 ,, 3% IESs ,. 
Mean diameter of boiler barrel 1.266 ,, 4, 1%... 1.266 ,, 4,, 1.84,, 
Total length of boiler... =A os = Sa “p 5.380 ,, rer. 6.425 ,, | 3,, 868 ,, 
Centre of boiler to raillevel .. ‘te ee 8 va 1.605 ,, oe). 1.605 ,, ! Cy Sa, 
Thickness of barrel plates ies . “ “ sel 0.011 ,, 0 ,, 0.48 ,, 0.0145 ,, @.,, ‘GS ,, 

i firebox casing plates ; 0.012 ,, 0,, 0.47 ,, 0.0145 ,, 0, Qi, 
Total cubic contents of boiler .. ie “e as sl 4.223 cub. m.| 149.14 cub. ft. 4,795 cub. m.| 169.34 cub. ft. 
Volume with water 6 in. above firebox crown it sel 8.355 ,, 118.48 ,, 3.450 » | 121% ,, 
Steam space o ee ee . . | 0.868 ,, 30.65 ,, } 1,345 » | a 
Internal length of smokebox ‘ 0.572 m. 1ft.11.52in. | 0.612 m 2 ft. 0.09 in. 

» Qe wee = Seen on 1.244 ,, 4... G,, 1.237 ,, 4,, 0.70 ,, 
Steam pressure... > =a oe « oe TA 6 atm. 90 1b. 9 atm. 135 Ib. 
Diameter of safety valves =3 a By % «4 0.100 m. Oft.3.94in. | 0.063 m | 0 ft. 2.48 in. 
Internal diameter of chimney .. 2 fe Se wal 0.400 ,, 1 ,, 3.75 ,, 0.400 ,, 1,, 3.75 ,, 
Height of as above rail level ne xs % oe 4.100 ,, 18 ,, 5.42 ,, 4.200 ,, 18 ,, 9.85 ,, 
Area through tubes ee ee ee a ee 0.1935 sq. m 2.0775 sq. ft. 0.1806 sq. m. | 1.9375 sq. ft. 

po chimney +: Ae a e a eel 0.1256, 1.3455 ,, 0.1256 ,, | 1.3455 ,, 
Section of inside and outside frames .. “s 235 by21 mm. | 9.25in. by 0.83 in.) 225 by 21mm. | 9.25 in. by 0.83 in. 
> . 9 frames over driving wheels 800 ,, 26 ., RESt--5--G08,.| 80. 6 «iii. -ee- 
Extreme length of engine + o oe | 7.702 m. 25 ft. 3.23 in. 7.697 m. 25 ft. 3.03 in. 
Wheel base: Leading to centre 2.184 ,, 7. ie. 2.184 ,, pee ee 
Centre to driving 2.316 ,, . Fate 2.316 ,, ere a pe 
Total eas 4.500 ,, | Wé,, &16,, 4.500 ,, 14 ,, 9.16in. 
Diameters of wheels: Leading. . 1.350 ,, | 4, 516,, 1.880 ,, 4,, 6.88 ,, 
Centre forse se af =O | 8 4, 2h68,, 1.220 ,, 4,, 003,, 
Driving... we $7 aa 2.300 ,, 7. GS, 2.310 ,, | t «Sin 
Diameter of axles at centre; Leading... as BS 0.150 ,, | Oy ae . 0 150 ,, @. SS a 
Centre .. 0.130 | Oc, SiR. 0.130 ,, | 6, .44.,, 
Driving .. 0.170 ,, l. Of @6. | 0.185 ., | @, eae 
Journals: Leading ee és 150 by 260 mm, | 5.9in, by 10.2 in.) 150 by 260 mm. | 5.9 in. by 10.2 in. 
Centre 190 ,, 220 , [52 » S66,.| 90, TO . |S2 wo SC, 
io a ae ee 1. Se, | 7S. - 105 | We. Se. |e... me 
Weight of wheels and axles with new tyres: Leading 1920 kilos, | 1.92 tons 1920 kilos. 1.920 tons 
Centre 1450 ,, | 1.450 ,, 1450 ,, | 1.450 ,, 
Driving 5100 ,, 5.100 ,, 5100 ,, 5.100 
Cylinders: Diameter <h ‘<a 0.400 m. | 1ft. 38.75 in. 0.400 m 1 ft. 3.75 in 
roke.. 0.560 ,, 1, Ei Te 0.560 ,, 1,, 1005 ,, 
Cylinder centres . ns at we ‘cn i 7” 1.838 ,, $$. Gi « 1.838 ,, | 6,, 0.38 ,, 
Length of connecting rods 1. Oks lst: 2.070 6... &. 2.070 >. | @5 ae o 
Crank-pins .. Ke ee ae es --| 180 by 102 mm. (5.11 in. by 4.0lin.| 130 by 102mm. 5.11 in. by 4.01 in, 
Crosshead pins ae “s + rc s -| Why , 29 , &15,, % » © , (2086 , &1,, 
Angle of advance of eccentrics: Front gear .. +e 3 9 deg. an 9 deg. 
Baek ss: °«< . ~ 12.30 deg. se 12,30 deg. | 
Slide valves: Length 3 fa ma ue 0.364 m. | 1 ft. 2.33 in. 0.364 ,, i 1 ff. 2.88in. 
Width 0.286 | @,,83 . 0.286 i. O. DSB. 
Steam ports .. 300 by 50 mm. (11.81in. by 1.97in.| 300 by 50 mm. 11.81 in. by 1.97 in. 
Exhaust ports 6.0. Hel , 864,,| 0.0 . een, te. 
Lap outside. . 028 m |} Off Llin. | 0.028 m. | 0 ft. 1.lin. 
eet. ae RA ee ee .006 ,, 0,, 0.24 ,, 0.006 ,, 0,, ¢.24,, 
Area of steam pipe.. a +4 “t re . ais -0095sq.m. 14.73 sq. in 0.0095 sq. m 14.73 sq. in. 
pe exhaust pipe ws es ad .0201 ,, 81.15 ,, | 0.0201 ,, Sb ,, 
Maximum area of blast pi al -0262 ,, G7 ws 0.0246 ,, $3.18 ,, 
Minimum .. ee “i ae i y. aa .0069 ,, WT ff | 0.0042 =, en. . 
Steam port to cylinder area... ais he ant 1: 8.38 es 1: 8.38 
Exhaust ,, i - 7‘ wal 1: 4.66 oe 1: 4.66 
Cylinder area to steam pipe area “| 1:13.23 pe | 1:18.23 
a » exhaust ,, eal 1: 625 oa 1: 6.25 } 
Weight, a a = wat 23,920 kilos. 23.920 tons 30,111 kilos. | 30 111 tons 
Full leading wheel aa 10,000 ,, 10.000 ,, 12,517 ,, 12.877 ,, 
Centre wheel... wal 7,000 , i iow 6,950 ,, 6.95 ,, 
Driving wheel - oe <a a Ss 10,275 ,, | 10.275 18,457 ,, 18.457 ,, 
Total ae - ee o 7m ae aa 27,275 ,, 27.275 ,, 82,924 ,, 32.924 ,, 
Centre of gravity of weight behind axle of centre wheel .. -072 m. 2.83 in. 0.116 m. 4.17 in 
Traction, 0.65 pat a eo es on 1.831 kilos. | 4028 Ib. 2269 kilos. 4991 lb. 
Proportion of adhesion to traction | 1: 5.61 | 1:5.61 | 1: 5.93 1: 5.98 
Weight carried on springs : ae ef oe as ” | 28.194 kilos 23.194 tons 
ss esa pi oe ve we - *s| | 9.730 ,, | 9.730 ,, 
{ 


} } 





thirty-nine Crampton locomotives, all of which | 
were originally of practically the same dimensions. 
Twelve of these engines were built in 1852 by 
Cail and Co., and cost 20801. each; fifteen were 
built in 1856 by Schneider and Co., costing 
23921. each; and the remaining twelve engines 
were taken over from the Paris, Lyons, and 
Mediterranean Railway Company in 1869. Since 
the year 1875 two of the engines built by Cail and 
Co., and fourteen of those built by Schneider and 
Co., have been increased in weight and some of the 
dimensions somewhat altered, in order to enable 
them to deal more easily with the increases of load 
and speed which had taken place since their original 
construction. As these Crampton locomotives may 
not be familiar to some of our readers, we give in 
Figs. 1 and 2, page 170, outline views showing a 
side and front elevation of the engines as originally 
built, while Figs. 3 and 4 show their appearance 
since they have beenaltered. The principal dimen- 
sions of the engines in English and French measures 
both before and after the alterations are given in 
Table No. I. annexed. 





_ The principal alterations above referred to con- 
sisted in increasing the thickness of the boiler and 
firebox plates, so as to enable a higher pressure to 
be carried, the addition of a dome, as well as the | 


addition of a hand brake, acting on the leading and 
centre wheels, and of a Westinghouse brake on 
the driving wheels, thus increasing the total weight 
available for adhesion from about 10} tons to 
nearly 133 tons. 

Up to the year 1878 these engines worked the 
whole of the express trains on the Eastern Rail- 
way, now they take some of the expresses, the 
others being drawn by the company’s new class 
of express engines having four wheels coupled. 
The heaviest loads the Crampton engines have been 

ed upon to take are 100 tons at a speed of 
75 kilometres, or 46.6 miles per hour; or 150 tons 
at 60 kilometres, or 37.28 miles per hour when 
running on level lines as between Paris and Bel- 
fort, where for 275 kilometres, or 170 miles, the 
mean gradient is about 1 in 1000, the steepest bank 
being about 1 in 125 for a length of 10 kilometres, 
or 6.214 miles. The engines burn best coal and 
patent fuel, the mean consumption per train mile 
in summer being 25.5 Ib., or 7.215 kilos. per kilo- 
metre, and in winter 28.7 lb., or 8.1 kilos. per 
kilometre. 

The distances run by twenty-one fireboxes vary 
from a minimum of 385,697 kilometres, or 239,663 
miles, to a maximum of 707,451 kilometres, or 
439,590 miles, the means being 536,124 kilometres, 








or 333,137 miles, while nine sets of tubes gave the 
following results : 


Kilometres. Miles. 

Maximum distance 648,934 or 403,230 
inimum pe 397,055 246,724 
Mean ad aid 476,936 ,, 296,361 


The repairs are divided by M. Regray into 
two classes, viz., those minor repairs carried out at 
the smaller shops of the districts in which the 
engines are working, and the more extensive 
repairs undertaken at the company’s central works. 
The minor repairs are stated to consist of refitting 
or replacing axle-box and connecting-rod brasses, 
refacing cylinder and valve faces, and renewing 
slide valves, taking up wear in the slide bars and in 
the motion generally, replacing piston rings and 
gland bushes, renewing white metal in bearings and 
eccentric straps, overhauling injector valves, renew- 
ing split or worn-out tubes and broken firebox 
stays, and replacing wheels on account of worn or 
fractured tyres. Thetotal cost of these repairs is given 
at four centimes per train kilometre, or 0.644 of a 
penny per train mile, the average run of the engines 
between two such repairs amounting to 50,000 kilo- 
metres, or 31,069 miles, in a period of eight months. 
The heavier repairs which are done at the central 
works include renewing fireboxes, or firebox or 
smokebox tubeplates and complete overhauls, and 
on the completion of these more extensive repairs 
the engines are considered as good as new. Of 
these heavy repairs the cost is also four centimes 
per train kilometre, so that the total cost for repairs 
and renewals amounts to eight centimes per train 
kilometre, or but 1.288 pence per train mile, the 
maximum, minimum, and average distances run 
between two large repairs by each of the three 
groups of engines being given in Table II. on page 
174. This Table likewise gives particulars of the 
total and mean yearly distances run by the engines 
since they were first put in service and also the 
fuel consumptions per train mile from the years 
1872 to 1884 inclusive. The figures given in this 
Table are exceedingly interesting and suggestive, 
and even after full allowance has been made for 
the fact that the engines to which they refer have 
been worked with moderate loads, they speak 
highly for the good design and proportion of Mr. 
Crampton’s engines. It must be remembered in 
considering these data that they refer to engines 
which have been in service for periods of from 
thirty to thirty-five years, and which are thus of 
such an age that the cost of maintenance may be 
said to have settled down to a constant quantity. 
It is this which gives especial interest and value to 
the figures we now put on record. 

The quarterly running returns from January, 
1871, to December, 1884, show that the mean 
number of engines daily on the road was 27.23, 
leaving 11.77 or 30.18 per cent. in shed or under 
repairs in the shops. 

The three cardinal virtues in locomotive de- 
sign in Mr. Crampton’s mind evidently are low 
centres of gravity, great accessibility of all work- 
ing parts (to secure which he adopted outside 
valve gear), and very liberal bearing surfaces. Re- 
ferring to the dimensions of the journals we have 
given above it will be seen that the total bearing sur- 
faces provided in the six axle-boxes amounts to 2288 
square centimetres or 365.8 square inches, and tak- 
ing the original weight of the engine as 27.275 kilo- 
grammes full, and deducting the weights of the 
wheels and axles we get 18,805 kilos., or 41,371 lb., 
as the total load on the journals, which gives a 
pressure of only 113 lb. per square inch, a propor- 
tion which bears a most favourable comparison 
even with the best practice of the present day, as 
do also the dimensions adopted by Mr. Crampton, 
more than thirty-five years ago, for the details of his 
valve gear and other working parts. 

It would be exceedingly instructive if some of 
the locomotive superintendents of Engtish railway 
companies, as a > as their confréres on American 
and Continental lines, would furnish as great detail 
respecting the performances of their engines, to- 
gether with the cost of repairs and renewals, as 
have been so freely supplied to us by M. Regray 
of the doings of the Crampton engines now so long 
at work on the Eastern Railway of France. To any 
such information which may reach us we shall be 
glad to give full publicity. 





An American Snacpoat.—A steel snagboat, 187 ft. in 
length, is building at Pittsburg for the United States 
Government. Over 300 tons of steel and 46,000 lb. of 


rivets will be used in the construction of the boat. 
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AIR-COMPRESSING ENGINE AT THE 


“MANCHESTER GUARDIAN” 


OFFICE. 


CONSTRUCTED BY MESSRS. FRANCIS B. WELCH AND CO., ENGINEERS, MANCHESTER. 
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WE illustrate on the present and opposite pages an air- 
compressing and exhausting engine constructed for the 
Manchester Guardian Office, Manchester, by Messrs. 
Francis B. Welch and Co., Atlantic Works, City-road, 
Manchester. The engine, which is used in connection 
with a pneumatic despatch system, has a single vertical 
cylinder 16 in, in diameter by 24 in. stroke, the cy- 
linder, which is steam-jacketted, being mounted on a 
substantial cast-iron frame, which also carries at a 
lower level two air cylinders each 15 in. in diameter, 
and with the same stroke as the steam cylinder. The 
piston-rod of the steam cylinder is attached to a strong 
banjo frame, which is guided as shown by the section, 
Fig. 1 annexed, the two arms} of this banjo frame 
having attached to them the piston-rods of the air cy- 
linder. The whole arrangement will be perfectly clear 
from our illustration. 

It will be seen from the section that the steam jacket 
of the steam cylinder is formed by fitting that cylinder 





with a liner ; the jacket is supplied with steam at 
full boiler pressure by a pipe leading to the steam pipe | 
on the boiler side of the main stop valve. The steam | 
piston is fitted with spiral spring packing, while the | 
pistons of the air cytinders are solid, and are each | 
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| inserted with but very slight delay. 
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fitted with three gun-metal Ramsbottom rings, 4 in. 
square, A special feature is the construction of the 
stutting-boxes for both the piston-rods and valve 
spindle, these being made as shown in Fig. 3. From 
this it will be seen that the packing is contained in 
the nut, which forms the female portion instead of the 
male portion of the stuffing-box as usual. For vertical 
inverted stuffing-boxes this is a very convenient ar- 
rangement, 

The steam cylinder has an ordinary slide valve 
driven by an eccentric which is fixed to a plate in the 
manner frequently adopted in portable engines, so as 


| to enable it to be adjusted, or the engine to be run in 


either direction. The valve y is well guided, 
while by means of two nuts of different pitch the valve 
can be accurately adjusted from the outside. The joint 
with the eccentric rod is adjustable for wear. 

The valves of the air cylinders are of leather, with 
iron plates on each side, and are arranged as shown in 
the section, Fig. 1 ; the maximum pressure to which the 
air is compressed is 14 lb. per square inch. The valve 
bonnets can be readily taken out, thescrews released, the 
boxes withdrawn, and duplicate boxes with new valves 
We may mention 
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that the engine has been run working one pump only, 
but owing to the banjo frame being well guided this 
was found to cause no inconvenience. 

The flywheel is 6 ft. in diameter and weighs 4 tons 
2 owt., a heavy flywheel being necessary to give steady 
motion at the moderate speed at which the engine is 
run, the maximum speed being 50 revolutions per 
minute. The engines have been at work about six 
months, and have .we understand given every satis- 
faction. They were constructed from the designs of 
Mr. F. B. Welch, acting as consulting engineer to the 
proprietors of the Manchester Guardian, 








ROYAL METEOROLOGICAL SOCIETY. 
THE usual monthly meeting of this Society was held on 
Wednesday evening, the 17th inst., at the Institution 
of Civil Engineers, Mr. W. Ellis, F.R,A.S., President, 


in the chair. 

Mr. G. Buchanan, M.Inst. C.E., Captain G. H. 
Leggett, Dr. H. C. Taylor, J.P., and Mr. J. Toloon, were 
balloted for and duly elected Fellows of the Society. 

The following papers were read : 

1. ‘‘General Remarks on the Naming of Clouds,” by 
Captain H. Toynbee, F.R. Met. Soc. The author con- 
siders it important to keep to Luke Howard’s nomencla- 
ture, leaving it to the observers to express by an addi- 
— word any peculiarity they notice in a particular 
cloud. 

2. ‘*On the Thickness of Shower Clouds,” by Mr. A. W. 
Clayden, M.A., F.G.8. From some measurements made 
by the author during the summer of 1885, he has come to 
the conclusion that clouds of less than 2000 ft. in thick- 
ness are not often accompanied by rain, and if they are it 
is only very gentle, consisting of minute drops. With a 
thickness of between 2000 ft. and 4000 ft. the size of the 
drops is moderate. As the thickness gets greater, the size 
of the drops increases, and at the same time their tempe- 
rature becomes lower, until, when the thickness is upwards 
of 6000 ft., hail is produced. 

3. ‘On the Formation of Rain, Hail, and Snow,” by 
Mr. A. W. Clayden, M.A., F.G.S. The author points 


out that all observations tend to show that, except under |. 


quite abnormal conditions, the temperature of the atmo- 
sphere falls as the height above sea level increases, and 
there seems no reason whatever for assuming that the law 
does not apply to that portion of the atmosphere which 
forms a cloud. Hence, if adrop were to be formed at or 
near the upper surface of a cloud, it would fall down into 
a region saturated with vapour at a temperature above 
its own. The result will be further condensation pro- 
ducing a larger drop, and this process will continue until 
it leaves the cloud. If its temperature is below the dew 
point of the air it falls through, condensation will con- 
tinue until it reaches the ground. However, it is obvious 
that this subsequent gain cannot bear any very large pro- 
portion to the growth while falling through the saturated 
cloud, from which the conclusion follows that the size of 
the drop must increase with the thickness of the cloud. 
The author suggests that condensation begins on the upper 
surface of the cloud by the cooling of some of the liquid 
cloud-particles. If this particle is cold enough it will 
solidify, and snow will be formed. Should it not be quite 
cold enough to solidify at once, owing to its minuteness, 
but remain still below the freezing point, hail is formed. 
Finally, if the temperature is not low enough for either 
snow or hail, rain is produced. 

4. ‘*On Three Years’ Work by the ‘ Chrono- Barometer’ 
and ‘Chrono-Thermometer,’ 1882-4,” by Mr. W. F. 
Stanley, F.R. Met. Soc. The chrono-barometer is a clock 
that counts the oscillations of a pendulum formed by a 
suspended barometer. The upper chamber of the pendu- 
lum is a cylinder of an inch or more in diameter. By 
change of atmospheric pressure the mercury in the pendu- 
lum is displaced from the bottom to the top, and vice 
versd. The rate of the clock is accelerated or retarded in 
proportion to the displacement of the mercury. The 
chrono-thermometer is a similar clock to the above, and 
the pendulum is also a barometer, but instead of the lower 
chamber being exposed to pressure the whole tube is in- 
closed in a second hermetically sealed tube containing air. 
Atmospheric pressure being thus removed, the expansion 
of the included air by heat alone forces the mercury up 
into the vacuum chamber, and alters the period of oscilla- 
tion of the pendulum. 








COMPOUND LOCOMOTIVES. 
To THE EprTor OF ENGINEERING, 

Srr,—I agree with Mr. Stott that locomotives would be 
best compounded on the double-tandem system. For 
several months I have been of opinion that bogie engines 
(which are now largely in use in this country) pe be 
with great advantage compounded on that system, as 
those engines have a large mass of framing in front, over 
the bogie, to which two low-pressure cylinders could be 
fixed without difficulty ; the high-pressure cylinders 
being placed in the position now occupied by the cylinders 
of ordinary inside cylinder engines. 

Mr. Stott suggests low-pressure cylinders of four times 
the capacity of the high-pressure ones, and a cut-off in 
the high-pressure cylinders at }% stroke. With the 
locomotive such a cut-off would be impracticable, because, 
when stopped, with either of the cranks on the centre and 
the other at half-stroke, or anywhere near those positions, 
the engine would be unable to move either forward or 
backwards. This would necessitate the fireman getting 
off the engine and moving it some distance by means of a 
lever, which would be very laborious and slow work. I 
think that steam ought not to be cut off earlier than 
§ stroke, else, why is it not done with the locomotives now 
in use? 


CRAMPTON LOCOMOTIVES. 


TasLe No. II.—SHowine PERFORMANCES OF CRAMPTON ENGINES ON THE EASTERN RAILWAY OF FRANCE. 


(See page 170.) 
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should not be based on the maximum boiler pressure, my 
opinion being, that the average pressure in the cylinders, 
from commencement of stroke to cut-off, in ordinary 
work, is not more than 70 percent. of the maximum boiler 
pressure. 

I believe an engine having high-pressure cylinders 
about 13 in. in diameter, and low-pressure ones of such 
diameter as would give them a piston area double that of 
the high-pressure ones ; a cut-off at § stroke in the high- 
pressure cylinders ; plenty of lead for the low-pressure 
valves, and a maximum boiler pressure of 160 lb, per 
square inch as is used on the Lincoln and Yorkshire 
Railway, would not consume more than from # to ? the 
quantity of fuel per train mile that is consumed by the 
engines now used. I enclose my name and address and 


remain, Yours, &c. 
February 10, 1886. W. L. 


To THE EprTor oF ENGINEERING. 
Srr,—Your correspondent ‘‘ H. M.” says I have either 
fallen behind in my reading, or failed to grasp the facts I 
have read. Now asI have read every word you have 
published on steam engines for some years I must plead 
guilty to|the latter impeachment, that is, if “‘ H. M.” has 
not himself failed to grasp some of the facts given in the 
letter you so kindly inserted for me. 

Referring to that letter I did not say that the beam 
engine gives the best results, but gave the best results 
before the proper Fi geen a of the speed of direct- 
acting engines to the variation of pressure during the 
stroke, and to the weight of the reciprocating parts was 
understood, and I distinctly said that within reasonable 
limits an even turning effort could by proper attention to 
these matters be obtained from any of the types of direct- 
acting engines now adopted. I then went on to give a de- 
scription of the distribution of steam in the different 
types, and it was in this respect that I meant the “ side- 
by-side” with cranks opposite was exactly the same as the 
‘*single tandem.” Perhaps there wasa little want of clear- 
ness on my part which permits ‘‘ H. M.” to say that there 
was a difference owing to the difference in weight of the 
reciprocating parts of the two types, but it was not to this 
I meant to refer. My opinions as to the economical 
results in the different types are on actual practice 
and not on theory at all, and I differ totally from 
‘* H, M.” in his statement that there is little economy in 








Calculations of the work of steam in the cylinders 





getting more than three expansions, and I am sure I am 
ully supported by the descriptions, diagrams, and results 








of the working of triple-expansion marine engines which 
you have from time to time given. 

I re-assert that the limit of speed of mill engines driving 
by tooth gearing is practically governed by the speed at 
which the teeth may be run, because a mill engine must 
have a reasonably large diameter of flywheel. Now take 
the second motion shaft to run 110 revolutions per minute, 
a pinion wheel of 7 ft. diameter is as large as is desirable, 
giving speed of teeth at pitch line of 2420 ft. per minute ; 
suppose it is desired to run the engine 110, to put an 
extreme case, then the diameter of spurwheel will be 7 ft., 
and the flywheel can only be 13 ft.. which is too small for 
modern practice in an engine of, say, 1000 indicated horse- 
power. Of course I take overhung pinion wheels as in- 
admissible. 

I will prepare, and in a few weeks submit to you, par- 
ticulars of different engines, showing the effect of over- 
speed as well as under-speed, so that if you think them of 
sufficient interest, you may publish them. 

I did not say there was any utility or economy ina 
side-by-side engine with cranks opposite over a tandem 
engine, but merely asserted that the distribution of steam 
was similar, but I say emphatically that a side-by-side 
engine with cranks 30 deg. from reppeme (low-pressure 
leading) is the most economical of all engines. I have had 
a single engine compounded with cylinders about 4.5 to 
1 for 90 lb. boiler pressure, and though working without 
automatic expansion gear, the result is almost as good as 
the best modern engines. I will send you the diagrams 
along with the others, an(l though there is no beautiful 
curve, but on the contrary, cut off at five-eighths stroke, 
and on exhausting the steam drops down almost to atmo- 
spheric pressure, yet I assert there is no loss, because the 
steam expands into the low-pressure cylinder and does 
not drop into a receiver, there being none, and only the 
shortest possible length of pipe. ‘ 

My ideas about the use of a receiver are anything but 
hazy, but most clear, definite, and decided, and to the 
effect that it is an unmitigated evil necessitated by the 
side-by-side system with cranks at right angles. Steam- 
jacketting improves it a little, but I.am totally opposed to 
the bottling up of steam between high and low-pressure 
cylinders, and as soon as the fine pair of side-by-side 
horizontals referred to by ‘‘ Argus” in the letter follow- 
ing ‘“‘ H. M.’a, and which were made under the specifica- 
tion of my firm, have got on the full load they will receive 
my attention, as they are not yet as economical as they 
should be, and I expect the first thing will be to put the 
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variable cut-off in low-pressure cylinder as late as it 
can be without taking the next exhaust of high-pressure 
cylinder, much, I have no doubt, against ‘the opinion of 
Mr. Mathews. 

It is the bottling up and dropping down of pressure in 
the receiver caused by engines compounded by working 
the steam through a separate high-pressure engine not 
running stroke for stroke, that is, in my opinion, the 
cause of that system not being economical, and that will, 
in my opinion, prevent Mr. Webb’s system ever being 
economical in the use of coal. I distinctly said in my 
former letter that I had not sufficient data to say whether 
compounding locomotives at the present pressure is de- 
sirable, but undoubtedly if the simple engine is now cor- 
rect as some of your correspondents assert, a certain in- 
crease of boiler pressure will make compounding desirable, 
as the increase from 30 lb. to 40 Ib. to 80 1b. or 160 1b. has 
done in mill engines. [ believe the double-tandem system 
will be the one found to answer best, and I was amused to 
see in the same issue as my former letter, amongst your 
abstracts of patent specifications, that two Wigan gentle- 
men have taken out a patent for that system, but as to 
the validity of that patent I have my own opinion. 

“H, M.” is mistaken in saying a mill engine has no 
load to start ; he should try, particularly on a a 
morning, and he will find a good pressure necessary wit. 
steam full on both high and low-pressure cylinders. 

‘“*H. M.” appeals to ‘‘ Argus,” but in the letter of that 
gentleman following his, I find an approval of 32 in. to 
60 in. cylinders, not very far from 4 to 1 for 90 1b. boiler 
pressure. 

I totally disagree with ‘‘ Argus” and Mr. Mathews as 
to side-by-side being superior to double tandem engines, 
as they never will ‘‘ do as well,” and I believe the results 
of the fine engines mentioned against double tandems 
Ihave had put in at other mills will prove it, but as 
I have stated, I will let you have some results when 
these engines have run a few weeks with full load. As 
to design and workmanship I am glad to be able to fully 
indorse ‘‘ Argus’s” remarks as to Messrs. Goodfellow 
and Mathews’ excellent practice. I complain, however, 
that this firm do not give the double tandem engine a 
fair chance, as they are so determined to prove the desira- 
bility of Corliss gear on the low-pressare cylinders that 
they couple the pipes between high and low-pressure 
cylinders and defeat the good distribution of steam that 
I claim forthe tandemengine. I would have preferred 
to the $2in. by 60 in. by 7 ft. side-by-side two 24 in. and 
two 46 in, cylinders 6 ft. stroke double tandem; the 
cylinders are more manageable. 

Yours very truly, 
J. AINSWORTH STOTT, 
Of the Firm of Stott and Sons, Architects and Con- 
sulting Engineers, Manchester and Oldham. 
February 17, 1886. 





STONE DRESSING AND QUARRYING 
MACHINERY. 
To THE EpiTor oF ENGINEERING. 

Str,—Having read with interest an account of Crump 
and Brereton’s machine in your last week’s impression, 
with your permission I should like to make a few remarks 
on the same. First, then, as;to novelty ; there is nothing 
new init to me. It is now about twenty years since I went 
into this system of driving a steel disc, but abandoned 
the idea. After well considering everything, I came to 
the conclusion that the holes or teeth, as we may term 
them, in even a 4 in. plate, would not be durable, especially 
if working on a grit rock, nor can I conceive even now 
how they can stand any length of time. You also say 
that the tools only want grinding from once a day to once 
amonth. I do not see how grinding is to be of any ser- 
vice, the clearance of the tools must wear away, and 
grinding can only make them worse. You give 2? in. per 
minute as the feed, and ultimately 4 in. in good Port- 
land. Now I regularly cut it as it comes, at a speed 
of Gin. per minute, and I have had four saws on one 
spindle cutting slate blocks at the same rate, and about 
eighteen years ago I had a saw at work in North 
Wales undercutting the vertical slate rock, and although 
this saw was only 3 ft. 8 in. in diameter, I had it working 
2 ft.4 in. deep. As described in the specifications of my 
patent, my first patent for movable teeth for circular 
saws was taken out in 1854, and my tool-holders are fitted 
into the periphery of steel discs in the way you describe. 
1 have made saws up to 13 ft. in diameter capable of 
cutting through magnesian limestone at 3 in. a minute, 
and the attendant regularly changed his tools when the 
saws were going, so in this respect there is nothing 
new; but if the inventors get much encouragement from 
London builders, which I hope they will, there will then 
be something really new. 

Gro, HUNTER. 

York, February 15, 188¢. 

To tHe Eprror oF ENGINEERING. 

Str,—I have read with interest your notice of the new 
American stone-quarrying machine in your last issue. It 
would appear from your remarks that the inventors of the 
machine consider the cutting speed of 4 in. run per minute 
in Portland stone to be very fast ; it may interest them 
and some others of your readers to know, that circular 
saws have been running for years in this country cutting 
on an average from 2in. per minute in hard to 9 in. in soft 
stone, and large blocks of Portland stone at the rate of 
5 in. run per minute. Similar cutting tools to those shown 
in the sketch, have also been tried here and abandoned in 
favour of a steel bolts turned at the edge 
and hardened (Hunter’s patent). When the edge of this 
tool is dulled or chipped it is turned in its socket so as to 
offer a fresh cutting margin, and as it wears away on the 
advancing side, the too) will offer several fresh cutting 








surfaces before it is entirely worn out. I may add that in 
a recent contract the cost of these tools did not average 
more than 5s- per 200 ft. run in heavy blocks of Portland 
stone. 
Referring to quarrying machines, many attempts, more 
or less pois Ar’ have been made to cut out slate, stone, 
or marble from its natural position in the quarry, and, 
iven a large quarry with tolerably uniform strata, there 
is little doubt a well-constructed machine devoid of com- 
plexity could be worked with very economical results, 
but in quarries where there are ‘“‘ faults” or where 
clearage is interrupted or irregular, machine quarryi 
not been successful in this country, the results 
not being in proportion to the waste, outlay for ma 
&c. As many quarries are situated in awkward plac 
is often impossible to have the motive power near 


machine, and this has given rise to several py mites Si 
genious inventions driven by rope gearing and 








air, but owing to trade depression, conservatism, and what | 


not, Yen oo aga ge ee this conn n have to 
my knowledge been lying dead for some years, : 
interested in the subject may find some of them dcoxibad 
in my recently published book, ‘Stone Working Ma- 


chinery.” 
Yours faithfully, ‘ 
M. Powis BALE 
A ppold-street, E.C., February 17, 1886, 


ocak 





THE FLOOD ROCK EXPLOSION. 
To THE EprTorR OF ENGINEERING. 


Sir,—My attention has been called to a short article in} 


ay issuefof January 1, on “‘ The Flood Rock Explosion;” 
y Mr. K. Julius Smith, in which Mr. Smith says that 
‘*as the firing battery was arranged by the engineers, I 
give itin their own terms,” and ‘‘ as the writer (Mr. 
Smith) was intrusted with the important work of manu- 
facturing and placing in position the electrical detonators 
and wire he is perhaps better acquainted with this special 
branch of the explosion.” \ ‘ 

Whatever may have been Mr. Smith’s intention, his 
account certainly conveys the impression that the electrical 
connections for firing the mine were not arranged by the 
engineers, 

The fuzes and wires were supplied by the Laflin and 
Rand Powder Company, who, under the able superinten- 
dence of Mr. Smith, produce platinum fuzes that are 
second to none to be obtained in thiscountry. But every 
detail described by Mr. Smith in his article of January 1, 
such as the length and thickness of the wires, the amount 
of insulation, the resistance of the fuze hot and cold, the 
current required to fire it, the number of fuzes on each 
circuit, and their location, was determined and prescribed 
by the engineers. 

The circuits when inspected and tested were put in 
place in the mine under the immediate direction of one of 
the engineers by five gangs of four men each: No. 1 to 
lead the way following a string previously put in position ; 
Nos. 2 and 8 to carry the reel ; and No. 4 to keep the 
wire clear while in motion, and to lash it and the deto- 
nators attached to it to the cross beams intended to re- 
ceive them. Mr. Smith kindly volunteered to assist in 
this work, and performed the duties of No. 4 on one of 
the gangs, under the direction of one of the engineer 
assistants who was responsible for the work of the gang. 
The same duties were performed on the four other gangs 
by three intelligent miners, and a workman from the 
Laflin and Rand factory. Mr. Smith’s kindness in volun- 
teering for such work, which was extremely tedious, was 
highly appreciated. 

As the results of ten years’ work and the expenditure 
of over a million of dollars, depended on the correctness 
and thoroughness of these arrangements, there was no 
detail in connection with them that was not worked out 
in advance and directed and controlled throughout by the 
engineers in charge. 

ery respectfully, your obedient servant, 
Gro. Mac. Dressy, 
Lieutenant of Engineers, U.S. Army. 
Astoria, New York, February 1, 1886. 








TESTING IRON AND STEEL. 
To THE EpITOR OF ENGINEERING. 

Str,—I have read with much interest the paper on 
“‘ Testing Iron and Steel,” by the late Mr. Peter D. 
Bennett; and the remarks made thereon by the different 
speakers, as reported in your last issue. It will no doubt 
be interesting to many of your readers to observe how 
closely the results of the experiments made by Mr. 
Bennett and Mr. Turner agree with my observations on 
the behaviour of ‘ mild steel” under strain, as published 
in 1881 in the Transactions of the Institution of Engineers 
and Shipbuilders in Scotland. The two following para- 
graphs are copied from pages 13 and 14 of the an 87 : 

‘* Tn this connection it may be pointed out that while 
the ‘contraction of area’ and ‘striction’ are always in 
proportion to the original area, the elongation depends 
not only on the length of the specimen, but also upon its 
sectional area. Thus, if twosamples of precisely the same 
metal, and of the same parallel length, but’with different 
sectional areas, be tested under exactly similar conditions, 
the specimen having the larger area will give a better ex- 
tension than the smaller one, in proportion to the differ- 
ence of the sectional areas. From this it will be seen 
that to increase the area of a specimen is practically the 
same thing as to reduce its length, and that in making 
comparative experiments upon the ductility of materials 
it is essential that the areas of the different samples should 
be as nearly as possible the same. 

‘*With a material like ‘ mild’ steel, which reduces about 
50 per cent. in area while breaking, the portion of the 


}when 





specimen affected by the ‘breaking elongation’: will 


usually be found to have a length equal to about twice 
the original diameter of the specimen ; and it is evident 
that the limit of improvement in elongation which can 
result from increasing the diameter of this sample will be 
attained when the original diameter is such that the length 
of the part of the specimen affected by the ‘ breaking elon- 
gation’ or, in other words, the ‘ stricted’ portion, is about 
equal to the length of the specimen at fracture. Any further 
increase in diameter with samples of the same length will 
ve a smaller elongation, owing to the resistance offered, 
the shape of the specimen to the ‘flow’ of the mate- 


gjrial. If for ‘diameter’ the expression ‘largest sectional 
‘| dimension’ be substituted, the foregoing remarks will also 


Ts 


, with some modification, to specimens of rectan- 
section. The seetional areas have also an effect 
upon the breaking strengths of ductile samples. With 
« ajpngara of the same material tested in the same way, 

e maximum load carried becomes smaller as the sec- 
‘ areas are made larger. This is plainly due to the 
larger sections facilitating the ‘ flow’ of the material ; and 
the limit éf reduction in breaking strength will be reached 
the sectional area of:the specimen renders it rela- 
tively so short that the ‘flow’ of the metal in the body of 
the specimen is resisted by the material forming the ends 


or heads of thespecimen. 
Mr, Turner will find in the above a full explanation of 


the results he obtained: with his turned specimens, as 
given on 162. I first became aware of the great dif- 
ferences in the apparent stre and ductility of metals 
producible by the.alteration of the sectional areas rela- 
tively to the hs of the test-pieces, when engaged with 
Messrs. Denny Brothers in 1879. Some remarkable illus- 
trations of the above law have since come under my obser- 
vation, and: I should be glad to mention some of them, 
but have not at present the necessary data by me. 


Yours truly, 
February 17, 1886. P. F. Maccatium. 





STEEL BOILERS IN THE NAVY. 
To THe Eprtor oF ENGINEERING. 
Sir,—I have been much interested in your admirable 
vings of the machinery of H.M.S. Surprise and 
Alacrity, but there is one feature in the boilers which 
especially struck me, viz.: The extreme lightness of the 
shell plating of the two larger boilers, these being 10 ft. 
4 in. in diameter, 100 1b, pressure, and 8 steel. While in 
another new ship H.M.S. Warspite the boilers are 9 ft. 
4in. in diameter, 90 1b. pressure, and } steel (specified), 
Now either the Warspite’s boilers must be unnecessarily 
strong, which is unlikely, as lightness was especially in- 
sisted upon, or the steel of the Surprise’s boilers must be 
unusually high tensile serength. 
Perhaps some of your correspondents would kindly en- 
lighten me on this point. 
The steel for the Warspite’s boilers was, I believe, 
Siemens- Martin, of about 28 tons tensile strength. 
Yours truly, 
February 17, 1886. M.A.8 


a) 








CANADIAN SteAM NavicatTion.—The Canadian Pacific 
Railway Company peopanee to put on a line of steamers 
on the St. Lawrence from Toronto to Montreal, to run 
in competition with the Richelieu Company. 

CoLoNntAL AND INDIAN Exureition.—The mayors and 
principal authorities of nearly all the large towns in the 
United Kingdom have expressed their willingness to co- 
operate with H.R.H. the Prince of Wales, K.G., Execu- 
tive President, with the view of organising means whereby 
artisans and workpeople, with their wives and families, 
may secure an opportunity, during the present year, of 
visiting (as much for purposes of instruction as for enter- 
tainment) the Colonial and Indian Exhibition, It is 
advisable, therefore, to offer some guidance to the classes 
indicated as to their accommodation whilst in London. 
The steps being taken in the various towns referred to, 
are the establishment of clubs, to which, during the earlier 
months of the present year, workpeople will periodically 
subscribe small sums. At any time which may be con- 
venient to them after the 21st of June next, the members 
of such clubs can withdraw their subscriptions (which in 
certain cases will be aided by grants from the dona- 
tions of sympathisers) and with members of their families 
may proceed to London for one or more days; but in no 
case can the stay in London under the terms of club 
membership exceed twelve days. The proprietors of all 
respectable hotels, lodging houses, &c., who may be dis- 
posed to offer accommodation to the classes indicated, 
are requested to send in—not later than the 30th of April 
—a statement to the official agent of the Royal Commis- 
sion, at the City offices, 96, London Wall, London, E.C., 
eperayng in detail the sum they will be prepared to 
charge per head for bed, breakfast, dinner, and tea or 
supper for adults and for children, for one or more days, 
not exceeding twelve. After due inquiries have been 
made as to the respectability of applicants, their names 
and addresses, and the rates they propose to charge, will 
be printed in a list which will be supplied to all local 
clubs. The applicants will be deemed to agree to make 
only such charges as are indicated in their letter of appli- 
cation. Any complaints made to the Royal Commission 
by visitors will be inquired into; and, if they be well 
founded, the names of those pequas who have given 
grounds for such complaints, will be removed from the 
list, with an intimation of the reasons for such a course of 
procedure. Each member of a club will be supplied with 
a ticket properly vouched by the Exhibition and the local 
authorities as a means of identification, and as a proof of 
his right to the special terms indicated on the list sup- 
plied. The Royal Commission limits its responsibility to 
all parties to the action above described, 
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THe illustrations which we annex represent a boat 
boiler designed by M. V. Cadiat, a French marine 
engineer. In this boiler the heating surface is derived 
principally from a group of brass tubes inclined at an 
angle of 45 deg., and through which the water circu- 
lates. These tubes stand immediately in front of 
the grate, and are fixed in two tube-plates. A 
certain number of the tubes are made to act as 
stays by being fitted with double nuts at the ends. 
Each of the tube-plates has a thickened margin; 
the upper one is bolted to a spherical steam chamber, 
and the lower to a smaller chamber or dish, provided 
with mud-hole doors, Two of the tubes which are at 
the side of the group further from the fire, are of a 
large diameter, in order to provide for the downward 
eurrent of water. A baffle plate in the dome, at about 
the water level, aids the circulation by deflecting the 
stream towards the larger tubes, 

The spherical dome carries the safety valve, water 
gauge, and thelike, With the exception of the water 
gauge all the fittings are grouped upon a special pipe 
connected to a steam separator inside the dome. This 
consists of a helical tube of three turns, upon the outer 
side of which there are a number of small holes, pro- 
vided with inclined plates. As the steam and water 
rush through this pipe the particles of water are, by the 
centrifugal force, thrown through these holes into the cas- 
ing, from whence they return to the boiler, while the 
steam is emitted dry at the bottom of the helix. The 
boiler is lagged with an envelope which surrounds 
the upper part of the group of tubes, and is fixed to 
the inner sides of the tu ‘iian. The furnace is lined 
with firebrick. Neither the walls of the firebox, nor 
the casing around the tubes, add to the heating sur- 
face of the boiler. The dome is covered with felt, and 
covered with polished brass. The arrangement of the 
doors for gaining access to the tubes, and the manner 
of carrying the chimney are clearly shown in the en- 
gravings. 

We are informed by the makers, MM. Edouard 
Mourraille and Co., Toulon, France, that a trial of one 
of these boilers has given the following results: The 
boiler in question had a heating surface of 63 square 
feet, and a gratesurface of 2.15 square feet. The pres- 
sure was 100 lb, per square inch, and the weight of the 
boiler and waterone ton. It was fitted in a small boat 
having a single cylinder non-condensing engine, with 
the exhaust in the chimney. The coal burnt per hour, 
with easy firing, was 154 lb., or 71 Ik. Pe r square foot 
of grate surface. This evaporated 92) lb. of water, or 
6 lb. per pound of coal, The indicated horse-power 
was 20. 

The merit of the boiler lies in its compactness, and 
the ease with which the internal parts can be reached. 
The entire wear is thrown upon the tubes, which can 

.be easily renewed. 








American Locomotive Burtpinc.—The Schenectady 
Locomotive Works built 104 engines in the first eleven 
months of last year. The works commenced an order for 
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HYDRAULIC BUFFER STOP. 
Description of a Hydraulic Buffer Stop for Railways,* 
By Mr. Atrrep A, Lana ey, of Derby. 

THE object of the writer in designing this contrivance 
has been to prevent the severe accidents arising from 
trains over-running terminal stations or dead ends on 
Hitherto, when through failure of brakes, 
defect of locomotive, or bad judgment in not reducing 
speed, a train has unfortunately dashed into an ordinary 
dead buffer stop, the result has frequently been disastrous, 
resulting in the telescoping and breaking up of the car- 
riages. This danger arises not so much from the actual 
concussion of the engine against the buffer, as from the 
recoil consequent upon a heavy moving body encounter- 
ing a fixed dead obstruction ; the ordinary buffer-stop, as 
is — pps is. moony constructed with a view to the 
greatest possible rigidity. 

The hydraulic buffer stop, both in 
effect, is diametrically opposed to the ordinary plan. Its 
chief advantages are : 

1, Absence of recoil after collision. 

2. Continuous uniform resistance for bringing a train to 


rest, 
3. Absence of shock or breakage either in train or in 


The construction is shown in the illustrations, Fi 
posite page. The chief feature 
) raulic resistance by the use of pistons 
working in horizontal cylinders filled with water and 
fixed in line with the buffers of the rolling stock. 

The cylinders, as shown in detail in the sectional plan, 








fifty engines in January, 1886, 
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Fig. 5, are 4 ft. 74 in. long, cast with a flange on each end 
and bored out to 12in. in diameter with 2hin. thick- 
ness of metal. Covers are bolted to the flanges, and both 
of them are fitted with hydraulic glands for the passage 
of the piston-rod, which goes through both ends of the 
cylinder. The packing consists of a —— cup-leather, 
inserted in a stuffing-box and fitting the piston-rod tightly. 
The rod is of solid steel, 3? in. in diameter, and 13 ft. 1 in. 
long over all. An india-rubber ring 1 in. thick is fixed 
round the rod on each side of the piston, to form a cushion 
between the piston and the cylinder ends. 

The piston is turned to an easy fit, the clearance space 
between its circumference and that of the cylinder being 
equal to an area of 0.38 square inch. In addition to this 
constant space, a gradually diminishing area of passage 
has been contrived, whereby a uniform resistance is 
maintained throughout the stroke. As shown in the 
longitudinal section of the cylinder, Fig. 5, a wrought- 
iron strip 3 in. wide is fastened by stud screws along each 
inner side of the cylinder, projecting ys in. into the cy- 
linder at the beginning of the stroke and tapering up to 
litin. at the rear end. A corresponding slot 1}4 in. deep 
is cut out in each side of the piston. 

he resistance offered by the water to the movement of 
the piston depends on two things, namely, the velocity 
of the movement, and the amount of clearance space 
between the piston and cylinder. The velocity of move- 
ment will always be greatest at the commencement of the 
stroke ; but as the piston is forced backwards the clear 
space between the tapering strips and the slots in the 
piston becomes less and less, as shown by the areas 
coloured red in the four transverse sections D, C, B, A; 
so that, notwithstanding the diminishing speed, an equal 
amount of resistance is maintained until the train is 
brought to rest. To insure keeping the cylinders con- 
stantly filled with water, a supply pipe is fixed to the 
front end of each, : 

It has been proved by experiment that a 4 ft. stroke is 
amply sufficient for all practical purposes; a train going 
at least eight miles an hour is brought to a stand before 
the stroke is completed, without any damage whatever 
either to train or to buffer. The interiors of the first set 
of cylinders tried were bored taper, and the size of the 
pistons was arranged so as to give a uniform resistance, 
asin the case of the tapering strips. The tapering cy- 
linders however were found somewhat inconvenient to 
manufacture, and were accordingly replaced by the strips. 

The piston-rod in its normal position, ready to receive 
a train, projects 6ft. from the face of the cylinder, as 
shown in Figs. 1 and 3. This allows 2ft. for the con- 
struction of a fixed stop, to prevent any possible injury 
from undue pressure on the cylinder ends at the comple- 
tion of stroke. The stop consists of four permanent way 
rails fixed wero anes across the front end of the 
cylinders, two over and two under the piston-rods, and 
connected together by a loose guide through which the 
rod passes. A buffer-head is fixed on the extremity of 
each piston-rod, to correspond with the buffers of the 
rolling stock. J 

After an impact has taken place, the pistons are drawn 
forwards again into their original position by the action 
of counterweights suspended in a pit under the fore part 
of the buffer. A #-in. chain from the weights passes over 
a fixed pulley under the cylinder, and is shackled to a 
crosshead upon the back end of the piston-rods. The 
crosshead has a wheel on each side, running along @ ide 

th. The counterweights are cast-iron discs, as shown 





in detail in Fig. 4, with a packing of felt between 
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LANGLEY’S HYDRAULIC BUFFER STOP. 
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each, and a seating of india-rubber between the bottom 
weight and the holding bolt, to take the first shock of the 
strain upon the chain when the buffer is struck by a train. 
Several schemes were tried for bringing the pistons back 
after impact. Strong india-rubber bands fastened to the 
cylinder and to the end of the piston-rod proved very 
troublesome, as it was difficult to obtain bands of the re- 
) ere elasticity and at the same time thoroughly reliable. 

. plan was also successfully carried out for returning the 

istons by the pressure of a head of water acting on them. 

n this case the rod does not Lye through the rear of the 
cylinder ; and the water displaced by the insertion of the 
rod at the front end is forced into a tank of sufficient 
height to drive the piston forwards in its return stroke. 
The plan of counterweights, however, as shown in Fig. 1, 
has oat the best for general use. 

The body of the buffer stop consists of a block of Port- 
land cement concrete, Figs, 1 and 2. Timbers are let in 
the top, to which the cylinders are secured by an iron 
— passing over each cylinder end, Figs. 2 and 3. It 
was found best to put the balance weight pit in front of 
the stop, Fig. 1, where it can thus at any time be easily 
inspected. The top of the buffer is patie te over, and if 
necessary may be utilised for offices, refreshment rooms, 
&c. No difticulty is experienced from freezing of water 
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when under a roof; but to prevent all possibility of 
damage by frost, a small gas jet may be kept burning 
under the cylinders during cold weather. 

At first the buffers were designed with a crosshead or 
beam connecting the two buffer-heads ; but this was soon 
abandoned through fear of the buffers being pressed in 
pape: 3p Air was also thought of asa resisting medium, 
in place of water, In a case of this sort, however, the 
use of air is to be avoided, on account of the risk of ex- 
plosion, which would, as in the bursting of boilers, cause 
the parts to fly, and might prove dangerous, 

e risk of accidents from trains running into dead 
ends is of course daily increasing with the extension of 
werful brakes. On most railways it is a rule that 
ivers are not to rely on the es for coming into 
stations ; but it is in the nature of things that they will 
do so, and it frequently happens that _a driver does run 
into a station at a higher speed than he intended or ex- 
. In such cases the use of these buffers will at any 

rate vastly diminish the liability to serious accidents, as 
frequent trials have proved that they afford resistance 
sufficient to stop a train at eight miles an hour without 
shock or any damage whatever. The Liverpool-street 
and Fenchurch-street stations, London, on the Great 
Eastern Railway, are furnished with these stops, which 
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continue to answer perfectly. At Fenchurch-street 
Station a refreshment room is erected immediately over 
the cylinders, and a train running into the stop produces 
no shock whatever in the room. 

The first cost of a hydraulic buffer stop complete, 
with a 4 ft. stroke. is about 150/. The cost of main- 
tenance is very small indeed compared with that of main- 
taining the ordinary stops at terminal stations, which 
are constantly undergoing renewals or repairs. The hy- 
draulic buffer stop, as shown in the drawings, takes up 
much less room in a station than the ordinary dead buffers ; 
the latter would an a length of 10ft. or 14 ft., shorten- 
ing the line of way by this amount of valuable space ; 
but the hydraulic an if fixed under a roof, — a 
space of only about 2 ft. length out of the available run- 
ning line, cylinders being fixed under the building. It 
would not be safe to fix a dead buffer under or close to a 
building, as the shock of a train would damage the 
latter. 

The length of stroke is an important consideration ; 
and several trials had to be made before the stroke of 
4 ft. was adopted at Liverpool-street and Fenchurch- 
street stations, as being about the right length. When a 
— body is opposed by a retarding force properly 
applied, it can be stopped in a comparatively short dis- 
tance, as in catching acricket ball, by which the hands 
would be hurt if they were not quickly withdrawn the 
moment the ball touched them. A spring does just what 
it ought not to do, offering very little resistance at first, 
when most required, and a great deal of resistance at 
last, when least required; this causes a recoil almost 
as violent as the first blow. If a buffer stop were re- 
quired to receive trains running at a speed not exceeding 
four miles an hour, a stroke of 2 ft. would probably be 
sufficient to prevent any violent shock. This would meet 
the case of ordinary shunting, and would of course cost 
much less than a buffer stop fixed with a 4 ft. stroke ; but 
in the event of a train over-running, or the brakes failing 
to act, it might not be sufficient. 

The theory of the hydraulic buffer stop appears to be 
that its resistance varies yl ongeerrend as the square of 
the train’s velocity, while the train’s moving force varies 
also approximately as the square of its velocity: so that 
the piston rods will be pushed inwards through about the 
same actual length of stroke, whatever be the velocity. 
The number of units of work accumulated in a train mov- 
ing with a given velocity can be easily estimated ; but to 
pes Panne the effect upon the hydraulic buffer stop at 
various parts of the stroke is more difficult, because in the 
case of atrain of, say, ten carriages, there are more than 
forty springs belonging to the vehicles, which come into 
play fe a the train runs into the buffer stop, and cause 
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an alteration in the mode in which the hydraulic buffer 
has to meet the work ; and this is provided for by the 
taper strips being properly shaped in relation to the slots 
in the pistons. The total units of work in the train must 
of course be absorbed by the hydraulic buffer stop within 
the range of its stroke; and it is probably to a large ex- 
tent the action of the train springs which causes the short 
stroke of only 2 ft. or 4 ft. to be so effective. : 

The hydraulic buffer stops with 4 ft. stroke at Liverpool- 
street and Fenchurch-street stations were fixed about 
four years ago, and were the first hydraulic buffer stops 
ever put up, so far as the writer is aware. Hydraulic‘buffer 
stops with 2 ft. stroke have recently been fixed at the new 
Exchange Station of the London and North-Western 
Railway in Manchester. 











TEST-RECORDING APPARATUS. 


Description of an Autographic ea meoniing. Apparatus.” 
By Mr. J. Hartiey WIcKSTEED, of Leeds. 

In the discussion arising from the writer’s paper at the 
summer meeting of this Institution at Leeds in 1882 
on a “Single-Lever Testing Machine + for testing the 
strength of iron and steel under statical loads, it was 
aell by Mr. Druitt Halpin that there was wanted a per- 
manent record of all that was going on in the sample 
during the process of destruction. Referring to a machine 
he had seen, to which there was a diagram-recording ap- 
paratus attached, he mentioned that ‘‘the sample was put 
in, and torn ; and a complete diagram was obtained of the 
work done in getting the extension at every point, show- 
ing also the limit of elasticity, the breaking load, and the 
whole behaviour of the sample right through the process.” 
The writer replied that ‘‘ with regard to the diagram-re- 
cording apparatus, he hoped there would be an rp annganres | 
of hearing more about it. It was a thing that was muc 
wanted, and he had no doubt it would be as applicable to 
one testing machine as to another. In the mean time the 
ordinary method of taking successive observations with 
dividers and calipers, and plotting the results upon a 
card, was extremely reliable, and could be carried out 
with microscopic accuracy.” bien bane courtesy of 
Mr, Halpin the writer subsequently ame thoroughly 
acquainted with the arrangement of the machine alluded 
to; but he found not only that the apparatus was un- 
suited for use with any other type of machine than the 
one it was made for, but also that that type of machine 
was in his opinion a faulty one, both from the large angle 
through which its knife-edges had to vibrate, and also 
from the vertical motion imparted to its poise-weight, 
which he considered would introduce unrecorded stresses 
on the sample of very considerable moment. 

The attention of the writer had also been called to the 
subject of test diagrams by a paper *€On Certain Physical 
Tests and Properties of Mild Steel,” contributed to the Iron 
and Stee! Institute in May, 1882 (Journal, p. 11), by Mr. 
Edward Richards, of the Barrow Hematite Steel Works. 
In that paper the diagrammatic method was employed 
most effectively, but the diagrams had been plotted by 
hand, a most es le process ; in some instances the 
stress and extension were observed forty times during the 
progress of one test (page 12). It is clear thar such obser- 
vations require great skill and patience ; but beyond the 
saving of time and labour there is also a further gain in 
obtaining the diagrams autographically, namely, that the 
progress of the test is continuous without interruption 
from start to finish ; and as time is a factor in the be- 
haviour of atest piece, it is important in making tests for 
comparison that there should be no irregularity in this 
factor. In the present paper the word “strain ” will be 
used for the extension or deformation of the specimen, 
and not for the load or stress, 

Autograph Diagram.—The autographic test-recording 
apparatus to be described in the present paper is applic- 
able toany testing machine where fluid pressure is em- 
ployed ; and it is so sensitive as even to register any 
stresses casually induced upon a sample by irregular 
manipulation of the machine, which would otherwise pass 
unrecorded. An enlarged copy of a self-recorded diagram 
produced by this apparatus is shown in the diagram, 
Hig. 1, page 180, which may be taken as a typical record 
for mild steel or for best wrought iron, these materials re- 
sembling each other very closely in their characteristic 
behaviour. Following the trace of the pencil, it will be 
seen how the sample writes its autobiography, recording 
the tension put upon its fibres ond how it endured that 
stress, first with unyielding elasticity, next with notable 
extension till its climax of resistance was reached, and 
then with local deformation and diminishing resistance 
till it was broken. 

Beginning at the point A, the trace ascends to 5, 10, 
and 165 tons tension ; and in doing so it departs gradually 
from the vertical datum line by about 14-hundredths of 
an inch, or 14-thousandths of the 10in. length under 
tension; the amount of this departure or horizontal 
movement of the trace is the record of the specimen’s 
extension, and it may be broadly stased that the whole 
of this gradual extension is elastic. With a little higher 
tension, at about 164 tons, a sudden hcrizontal departure 
takes place at B, showing that with this degree of tension 
the sample has yielded to the extent of about one-fiftieth 
of its length. At this particular tension, therefore, of 
164 tons, it is at once seen that the first unmistakable 
strain has taken place, and in comparison with this at no 
previous load. Bor the extension per ton of load had 
previously been only about 1-10,000th of the length; but 
at this point the sample suddenly extended one-fiftieth of 
its length, or 200 times as much, within the range of a 
single added ton of stress. Refined experiments may 
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show that before this tension was reached, and during 
the elastic period, some minute permanent set may have 
taken place, and the questions may be debated of the 
point at which Hooke’ law of perfect elasticity ceased to 
operate, and why; but with this graphic record traced 
by the specimen itself there can be no question as to where 
it first yielded palpably and unmistakably to the tension, 
and suffered substantial deformation. For all structural 
purposes this may be considered the yielding point; and 
a reasonable factor of safety within this point is more to 
the purpose than an arbitrary factor within the point of 
maximum load, which climax of resistance by following 
the trace is found at C at 24 tons, after the piece has ex- 
tended about 20 per cent. Following the trace yet 
further, a record is found of rapidly diminishing resist- 
ance on the part of the sample, together with further 
extension, until it finally snaps at F at 20 tons of load, 
having undergone a total extension of 25 per cent. of its 
length. This completes the self-recorded testimony of 
the sample. To the deductions that can be drawn from 
it allusion will be made after the mechanism has been 
described by which the record is effected, and after a 
general explanation has been given of the whole system 
of testing adopted. 

Record of Load.—In Fig. 2, on page 180, is shown one 
of the single-lever testing machines in conjunction with 
the autographic indicator. The sample S is held between 
an upper gripping box A and a lower gripping box B. 
The upper box is suspended from the back centre of a 
steelyard L, which by the adjustment of its poise wie 
W weighs whatever pull is put upon the sample. The 
lower box is connected with a hydraulic cylinder F, which 
puts the pull upon the sample, and extends it until it 
breaks. Thus while the hydraulic cylinder is doing the 
mechanical work of breaking the sample, the steelyard is 
measuring the load that it sustains, The object of the 
indicator is to record simultaneously the amount of the 
load and the extension due to that load. To get this 
simultaneous record the horizontal ram R of the indicator, 
which carries the pencil P, is in fluid connection with the 
hydraulic cylinder F which puts the load upon the sample 
and the indicator therefore partakes of that load. Roun 
the outer end of the ram is coiled a spiral spring C, 15in. 
long, as shown in detail in Fig. 3, capable of closing 5 in. 
with a load of about 22cwt. As the fluid pressure on the 
ram increases, the spring C becomes compressed, and as 
the fluid pressure on the ram decreases, the spring ex- 
pands ; the pencil records the point of equilibrium between 
the two. The area of the ram R is about 1 square inch, 
and the fluid pressure, when the machine is exerting its 
full pull of 50 tons, rises to about 1.1 ton per square inch. 
The effective area of the piston in the main hydraulic 
cylinder F is 50 square inches, and with the pressure of 
1,1 ton per square inch there is consequently a total pres- 
sure of 55 tons on the piston, though it has to effect a pull 
of only 50 tons upon the sample. The margin of 5 tons 
is rendered necessary by the friction of the hydraulic 
leathers which surround the piston and piston-rod. Thus 
the water pressure is greater by the friction of the leathers 
than what would be due solely to the net load borne by 
the sample, and the indicator ram is subject to the gross 
pressure. This gross pressure, however, bears a constant 
proportion to the net food upon the sample, and the scale 
of the recorded diagram is constructed not from any 
calculation of areas under pressure, but by noting the net 
tension which is passed through the sample, as measured 
by the steelyard. The steelyard accordingly creates the 
vertical scale of load by which the diagram is valued, and 
the value in tons of the total height of the diagram is 
checked by poising the steelyard at the time the maxi- 
mum strain is reached, and thus assigning to the diagram 
an indication of the veritable weight supported by the 
sample. The subsidiary readings of the diagram are taken 
from the scale so constructed. 

The friction of the hydraulic leathers appears to in- 
crease in regular proportion with each additional ton of 
pressure within the cylinder; and after correct deduction 
has been made of the initial friction which is offered by 
the leathers to any movement, then the scale is found to 
be perfectly uniform from 1 ton up to 50 tons load. This 
has been proved by putting a rigid specimen into the testing 
machine, adjusting the poise to 1 ton, then putting on 
the water pee till the steelyard lifts, and letting the 
pencil of the indicator mark the card in that position for 
the first ton. Proceeding, the water pressure is slacked 
till the lever drops, the poise is adjusted to 2 tons on the 
steelyard, the hydraulic cylinder is again made to lift it, 
and the pencil records its position by a second mark. This 
is repeated through the whole range of the indicator, and 
no enlargement or contraction of scale or any other 
irregularity can be measured on the card between 
the first and last markings of the pencil. The zero line 
however of this scale must be made at that degree of water 
pressure which balances the initial resistances before men- 
tioned, and check nuts on the indicator ram are adjusted 
so as never to allow the spring to press it below this line ; 
thus the initial pressure of the spring balances the initial 
resistance of the leathers. In the indicator, as in the 
testing machine proper, the hydraulic pressure is doing 
the mechanical work of moving the pencil, while the steel- 
yard is measuring the load of which that movement is 
the indication. 

Besides the friction upon the leathers of the main ram, 
there remains to be considered also the friction upon the 
leather of the indicator ram itself, which for simpli- 
city has thus far been omitted from consideration. Now 
assuming that this friction is a steadily increasing quan- 
tity, as in the large ram, and assuming that the indicator 
were always moving in one direction, as the larger ram is, 
and at a uniform speed throughout the whole test, then 
the friction on the indicator ram might be similarly disre- 
garded, by merely constructing a scale which should make 


between the water pressure upon the ram in one direction 
and the nearly counterbalancing pressure of the indicator 
spring in the other. Supposing, as is the case, that this 
frictional loss amounts to one-sixth of the whole pressure, 
then a pressure of 24 cwt. on the indicator ram would 
produce a compression in the spring of only 20 cwt. ; and 
if the matter ended there, an indicator scale credited with 
one-sixth more than the scale of the spring would 
answer the purpose. But the case of the indicator is 
not the same as that of the hydraulic puiling cy- 
linder. In the hydraulic pulling cylinder the motion 
is always in one direction; but the indicator must 
be free not only to advance when the water pressure in- 
creases, but also to recede when it diminishes. Between 
the water pressure and the spring pressure there must 
therefore be no difference caused by friction ; for if there 
were, the water pressure might decline from 24 cwt. down 
to 20 cwt. before there was equilibrium of pressure in the 
water and in the spring; and it would have to decline 
further to about 16 cwt. before the excess of pressure in 
the spring would overcome the friction of the leather, and 
cause the pencil to travel back in response, 

Frecdom from Friction —A means has accordingly been 
introduced into this indicator, by which the ram is set free 
from the impeding friction, and is thereby enabled to 
travel to and fro in response to the least possible differ- 
ence of pressure between the water andthe spring. This 
end is attained by the indicator ram being made to 
revolve by belt power and by gearing, Figs. 2to 4. The 
driving power being applied in a plane at right angles to 
the longitudinal travel of the ram, has no effect upon that 
travel; but it entirely overcomes the obstruction which 
the friction of the leather would otherwise offer to the 
free travel of the ram. The reality of the friction can be 
gathered from the fact that a belt is required 3 in. wide 
on pulleys 9in. in diameter and making 120 revolutions 
per minute, with a purchase of two to one in the gearing 
transmitting about 1 horse-power, to overcome the fric- 
tion ; but being overcome circumferentially it disappears 
longitudinally, and the ram becomes sensitive enough to 
respond to the very smallest want of balance between the 
opposite forces of the water pressure and the spring. In 
actual practice a diagram is one-fifth higher, when taken 
with the ram revolving, than when the ram is not revolv- 
ing; and with the ram revolving a record is obtained of 
any decrease in pressure, however slight, whereas a 
stationary ram needs a diminution amounting to nearly 
two-sixths of the whole load, or twice the friction of the 
leather, before the indicator records it. 

Record of Extension.—For recording the extension of 
the sample simultaneously with the load upon it, the 
metallic paper on which the pencil travels is mounted on 
a brass barrel D, like that of an ordinary steam indicator ; 
and in accordance with the extension of the sample this 
barrel is made to revolve by means of the felisuring 
arrangement. Two lightclamps J J are attached to the 
sample on the datum lines between which the extension 
is tobe measured. A fine wire with a weight at its end 
rests upon the lower clamp, and is thence led round a 
pulley on the upper clamp; thence it goes horizontally 
along a radius bar G through a slot in the upright casting 
of the testing machine proper; and passing round a 
second equal pulley at the joint of the horizontal and 
vertical radius bars, it descends to coil round the cylinder 
carrying the paper, which is counterweighted so as to 
keep the wire taut. If, however, it were allowed to 
descend direct from the second pulley to the barrel, it 
would happen that, should the sample sway to and fro or 
rise and fall bodily, so that the angle contained between 
the two radius bars themselves, or the angles contained 
between the radius bars and the vertical ends of the wire, 
became smaller or larger, the wire in passing round those 
changed angles would become shortened or lengthened by 
the amount of annular alteration measured on the circum- 
ference of the pulleys round which it passes at the joints. 
The wire would thus impart to the diagram barrel a move- 
ment which would not be due te any extension of the 
sample between the clips, but merely to a general move- 
ment of the whole bodily, To obviate this source of error 
a third equal pulley is introduced at the lower joint of 
the vertical radius bar, and the wire is led over it to the 
barrel ; and the variation in the arc which the wire covers 
on this third pulley compensates exactly for the variation 
in the arcs of the first and second pulleys through the 
change of angles made by the radius bars as the sample 
sways to and fro or moves bodily up and down. In other 
words, the wire begins with a plumb line ascending from 
where it rests upon the lower clamp up to the first pulley, 
and ends with a plumb line where it descends a few 
inches from the third pulley at the foot of the vertical 
radius bar down to the indicator barrel round which it 
coils ; moreover, between these,two plumb lines the three 
puters round which the wire passes are of equal diameter ; 

ence the three arcs which the wire covers on their cir- 
cumferences at any moment must —*, always add up 
to half the pte fewer of one of them, though the pro- 
portion borne by the several pulleys may vary as the 
angles of the radius bars change. The extent of this 
variation is quite immaterial, so long as it all takes place 
within the 180 deg. included between the u ward and 
downward plumb lines of the wire. Hence despite any 
general movement whatever of the sample, no rotation 
takes plaee of the indicator barrel except in response to an 
alteration in the distance between the clips clamped upon 
the sample. 
A ruder apparatus would sufficiently well convey the 
total elongation of a sample, as required for general com- 
mercial purposes ; but it requires all the refinement of this 
apparatus in order not to lose the record of the minute ex- 
tensions that take place during the elastic period. Simi- 
larly a water pressure indicator without the freedom from 
friction previously described might answer the purpose of 








t See ENGINEERING, vol. xxxiv., page 256, 





allowance for it—the loss by friction being the difference 





recording by an ascertained scale the load at the time of 











Fes. 19, 1886.] 


ENGINEERING. 


179 








first notable set, and also the maximum load carried ; but 
it would not record the subsequent diminishing load 
during the local elongation, nor the load at the moment 
of fracture ; nor would it record, as this indicator does, 
that curious phenomenon of fluctuating tenacity in the 
sample just after the elastic period is passed and when the 
first important set takes place. 
(To be continued.) 





MANCHESTER STEAM USERS’ 
ASSOCIATION. 

At the last meeting of the Executive Committee of this 
Association, held at the offices, 9, Mount-street, Albert- 
square, on Tuesday, February 16, Mr. Henry Lee, Man- 
chester, in the chair, Mr. Lavington E. Fletcher, chief 
engineer, referred in his report to the loss the Association 
had sustained in the death of its President, Mr. Hugh 
Mason. From this report we make the following ex- 
tract : 

‘*Mr. Mason entered the- Executive Committee of this 
Association very shortly after its formation. His name— 
as far as I have been able to trace—appears for the first 
time at the annual meeting held in the Town Hall, No- 
vember 27, 1855, when he was appointed a member. At 
the following annual meeting, held at the Town Hall, 
January 20, 1857, he took part in the proceedings, second- 
ing the passing of the financial report, which had been 
moved by Mr. Edmund Ashworth. From that day, as 
the Committee will be aware, Mr. Mason was one of the 
Association’s most strenuous supporters, and very constant 
in his attendance until his Parliamentary labours took 
him to London. On the 1st of February, 1859, he was 
appointed a member of the Finance Committee, and con- 
tinued so up to the last. At the annual meetiug held in 
the Town Hall, January 17, 1860, Mr. Mason was elected 
as a vice-president, on the motion of Mr. James 
McConnel, seconded by Mr. James Petrie. On the 18th 
of August, 1874, the Association lost its prior President— 
Sir William Fairbairn—by death, and at the Committee 
meeting held March 9th, 1875, Mr. Mason was nominated 
as his successor, on the motion of Mr. Charles F. Beyer, 
C.E., seconded by Mr. James Petrie, and was formally 
elected as President by the general body of the members 
at the annual meeting held at the Town Hall on March 
23, 1875. This office, as the Committee well know, he 
held and most worthily filled to the day of his death. 

‘*Mr. Mason, from the first to the last, took alively in- 
terest and a leading part in all the Association’s move- 


ments, 

** At the end of 1864 he joined with Sir William Fair- 
bairn, Sir Joseph Whitworth, Sir Thomas Bazley, and 
others in giving his name as a guarantor to the amount of 
10007. as an evidence on the part of the Committee of 
their confidence in the adequacy of competent inspection 
to prevent steam boiler explosions, and only re-signed the 
engagement for another term of four years at the last 
Committee meeting held on December 22, 1885. 

“The Executive Committee at an early stage of their 
career were impressed with the fact that the investiga- 
tions with regard to boiler explosions, and the verdicts 
returned by coroners’ juries, were most superficial and 
unsatisfactory, the result being that a verdict of ‘ Acci- 
dental death’ was returned in almost every case, though 
the carelessness was most glaring, and the boiler wasted 
away till no thicker than a sheet of paper. The Com- 
mittee therefore memorialised the Home Secretary on 
three occasions. The first of these memorials was pre- 
sented on the 6th of April, 1869, the second on the 29th 
of June, 1875, and the third on the 22nd of June, 1876. 
On the first occasion the memorial was presented to the 
Right Hon. Henry Austin Bruce, and on the last two 
occasions to the Right Hon. Richard Assheton Cross. In 
the first of these memorials it was simply proposed to 
improve the coroner’s inquiries by granting him two 
competent engineering assessors; while in the two latter 
cases it was proposed to institute an investigation by 
another court more competent, and entirely independent 
of the coroner’s. In the presentation of each memorial 
Mr. Mason was the chief speaker, and ably represented 
the views of the Association. In every instance the 
memorial was favourably received, and Mr. Richard 
Assheton Cross distinctly stated that his sympathies were 
entirely with the Association. 

“In March, 1871, Mr. Mason gave evidence before Mr. 
Hick’s Committee in the House of Commons, appointed 
‘to inquire into the cause of steam boiler explosions, and 
the best means of preventing them.’ The views that Mr. 
Mason set forward in his evidence were to the effect that 
though the Executive Committee of the Manchester Steam 
Users’ Association had from the first entertained, and 
though they still entertained, strong objections to Govern- 
mental interference with the management of private 
concerns, and to any system of official inspection of steam 
boilers, yet the sacrifice of human life by steam boiler 
explosions was so wanton and might be so readily pre- 
vented by competent inspection that they had re- 
luctantly come to the conclusion that the time had 
arrived when the Government should enforce the adop- 
tion of inspection by law. He strongly objected, how- 
ever to that —— being undertaken by the Board 
of Trade, and therefore recommended a system of lay 
Inspection rather than a system of Governmental in- 
spection. He proposed that the inspection should be 
entrusted to a number of district steam boards composed 
of steam users themselves. This system, he thought, 
would secure competent inspection without harassing 
the steam user with governmental officialism. Had the 
valuable life of our late President been preserved, I think 
in the course of a year or two, or as soon as suitable op- 

rtunity offered, he would have introduced a Bill into 

arliament for carrying these views into effect. Mr. 
Mason remarked on one or two occasions that he had a 











dread of what might be termed ‘panic legislation.’ He 
feared lest, under the excitement occasioned by some 
startling explosion such as had occurred at various times, 
some philanthropic and well-meaning members of Parlia- 
ment might at oncerush to legislation, and on the spur of 
the moment pass a sweeping measure for Board of ‘Trade 
inspection. Mt . Mason knew that some members of 
Parliament leant in that direction, and thought therefore 
the wisest course would be for the Manchester Steam 
Users’ Association to be prepared with its own measure, 
and to legislate for itself ether than to lie idle and allow 
others to legislate for it. 

** In 1881 Mr. Mason introduced a Bill in Parliament 
for ‘ making better provision for inquiries with regard to 
boiler explosions’ in accordance with the spirit of the 
three memorials presented to the Home Secretary already 
referred to. The Bill was brought in at the commence- 
ment of the session, and was read the first time and 
ordered to be printed on the 7th of January. Shortly 
after, however, Captain Aylmer, M.P. for Maidstone, 
blocked the Bill, in consequence of which its reading was 
postponed day after day. Captain Aylmer continued his 
block to the end, and on being asked by Mr. Mason why 
he did so, replied that ‘he did not consider the Bill 
drastic enough, and was going to bring one in himself.’ 
On the 1st of August, it being so late in the session, the 
Bill was withdrawn till the next year. In the next 
session of Parliament, 1882, Mr. Mason lost no time in 
bringing the Bill in a second time, and although it was 
again blocked by Mr. Wharton, M.P. for Bridport, and 
postponed from ~~ to day, Mr. Mason’s perseverance 
prevailed, and on Wednesday, July 12th, 1882, the Bill 
received the royal assent, and became the ‘ Boiler Ex- 
plosions Act, 1882.’ It has been in active operation ever 
since, and is doing a good work. Up to this time 154 ex- 
plosions have been investigated and reported on. It is 
due to the operations of this Association, and marks Mr. 
Mason’s presidency. 

‘* Tt may perhaps be mentioned, in passing, that under 
the presidency of Mr. Mason the Association removed from 
its old offices in 41, Corporation-street, which it had quite 
outgrown, to the premises it now occupies, with its more 
commodious staff offices, appropriate board-room, and 
museum. 

‘“Mr. Mason’s loss will long be felt. At the annual 
meetings we shall miss his able opening address; at the 
committee meetings we shall miss his masterly method in 
the chair, his power of despatch, his keen attention, his 
——- interest, and his inspiriting encouragement. 

is motto was always ‘Do the best.’ ‘Keep up the 
standard.’ These views I am sure the Committee will 
wish to perpetuate, and I beg to offer them my warmest 
and heartiest support. The loss of our President leaves a 
blank which all will feel it is difficult to fill, and no one 
estimates it more gravely, or feels it more acutely, than 
the chief engineer.” 








THE RIVER SEINE. 

AT the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 16th of February, Sir 
Frederick J. Bramwell, F.K.S., President, in the chair, 
the paper read was on ‘‘The River Seine,” by Mr. L. F. 
Vernon Harcourt, M.A., M.Inst.C.E. ~ f 

The hydrology of the basin of the Seine, its inland navi- 
gation works, and its estuary works were separately con- 
sidered. 

(1) Hydrology.—The extent of the Seine basin was 
30,370 square miles ; one-fourth only of the basin con- 
sisted of impermeable strata, and as one-half of this area 
was flat, the Seine was a gently-flowing river. Its tor- 
rential tributaries, however—the Yonne and the Marne 
—gave a mixed character to its flow at Paris, where 
the highest floods were produced by a conjunction of later 
rapid floods of the torrential tributaries with the earlier 
long-continued floods of the gentle affluents. Dividing 
the year into the hot season from May to October, and 
the cold season from November to April, it was found 
that, though the rainfall was greatest in the hot season, 
high floods never occurred except in the cold season, when 
evaporation was inactive and the soil became saturated. 
The principal floods observed at Paris during the last 150 
years were referred to in the paper, and their peculiarities 
discussed. ‘The first attempt at predicting floods was 
made on the Seine in 1854. Careful observations had 
enabled rules to be framed for deducing the probable rise 
of the lower portions of the main river and its tributaries, 
from the rise at certain points on the upper rivers ; and 
as about four days elapsed before a flood from the upper 
basin reached the lower river, it was generally possible to 
announce a flood on the Lower Seine three days before its 
arrival. The predictions were made with remarkable 
accuracy, and had proved most valuable in warring 
riparian inhabitants of an approaching danger. Moreover, 
every facility was afforded for the passage of a flood by the 
warnings sent to the weir keepers, and by the system of 
movable weirs adopted throughout the Seine basin. 

(2) Inland Navigation Works.—The Lower Seine was so 
winding that the direct distance of 115 miles between 
Paris and the sea was increased to 230 miles by the river. 
The total fall of the Up Seine, between Montereau 
and Paris, was 74 ft., and of the Lower Seine, between 
Paris and St. Aubin (the last lock on the river), was 76 ft., 
amounting to average falls of 144 in. and 6% in. per mile 
respectively. The Seine in its natural condition was im- 
peded by shoals in drought; and its current, in narrow 
places, hindered the up-stream navigation. The canali- 
sation of the river was commen in 1838; and, by 
1866, the Lower Seine had been divided into seven 
reaches, affording a depth of 5} ft. Locks were placed 
in one of the side channels, formed by islands, at St. 
Aubin, Poses, Garenne, Meulan, Carritres, Bougival, 
and Suresnes; and needle weirs retained the water in 








the other channels. In 1866 it was decided toZincrease 
the navigable depth to 64 ft. by erecting an additional 
lock and weir at Port Villez, and by raising three of the 
existing weirs and locks. These works, however, were 
delayed by the war of 1870-71; and before their comple- 
tion, fresh works were authorised, in 1878, for increasing 
the depth of water between Paris and Rouen to 104 ft., 
so as to give access to vessels of 800 to 1000 tons burden, 
drawing 9 ft. 10 in. To effect this improvement, the water 
level in the reaches had been raised by ‘modifications of 
the weirs, larger and deeper locks were being built, the 
long reach between Villez and Meulan was to be sub- 
divided by a new lock and weir at Méricourt, and shoals 
were to be dredged. Though these works were not yet 
terminated, further improvements had been proposed, 
by deepening the river channel sufficiently to bring the 
tide up to Poissy, 124 miles from Paris, and provide a 
minimum depth of 19% ft., and thence by a flight of locks 
to enable cengeins vessels to reach Paris. The improve- 
ment of the Upper Seine was only commenced in 1860, 
and twelve locks, with adjacent shutter weirs, had been 
erected, which, at first, afforded a depth of 5} ft. ; but 
by works begun in 1878, this depth had been increased 
to 6} ft. Several of the tributaries of the Seine had been 
canalised, and had been connected by means of canals 
with the waterways of the adjacent river basins. 

Allthe various types of movable weirs were found in 
the Seine basin, and, with the exception of the latest type, 
completed at Poses in September, 1885, had been pre- 
viously described by the author. The frame weir at 
Suresnes had been reconstructed ; and whilst the system 
of frames hinged to the sill had been retained, Mr. 
Caméré’s wooden rolling curtains, and Mr. Boulé’s slidin 
panels, had been substituted for the needles whic 
formerly closed the weir. Port Villez weir was completed 
in 1880; it consisted of hinged frames, resting on a sill 
below and carrying a foot-bridge on the top, from which 
curtains were rolled up or unrolled for opening or closing 
the weir. The weir at Poses was a novel type, formed by 
curtains resting against a series of narrow vertical frames, 
suspended from a girder-bridge spanning each opening of 
about 100 ft. between the piers on which it rested. In 
floodtime the curtains were rolled up, and the frames were 
drawn up under the bridge into a horizontal position, leav- 
ing a headway at the navigable passes of 17} ft. above 
the highest navigable level. This system enabled all the 
movable parts of the weir to be raised out of the river in 
flood time, thus securing them from injury and facilitating 
the working and maintenance of the weir. This weir had 
a fall of 13 ft., the largest fall on the river; it cost 
1511. 5s. per lineal foot ; whereas Port Villez weir, with a 
fall of only 9 ft. 10in., cost 163/. 7s., and some of its 
heavy frames, weighing nearly 2 tons each, had been 
injured when lowered into the river bed. Accordingly, 
this new system, in spite of its high piers and overhead 
girders, appeared well adapted for weirs where the fall 
exceeded 10 ft. Port Mort weir, adjoining the Garenne 
lock, was being rebuilt after this type, though its fall was 
only 8 ft. 8in. The reconstructed weir at Meulan, and 
the new weir at Méricourt, were designed to have sus- 
pended frames across their navigable passes, and ordinary 
frames across the other openings of the weirs. The large 
new locks on the Lower Seine had chambers 462 ft. long, 
and 55? ft. wide, and 104 ft. depth of water over the lower 
sill; their entrance width was 394 ft. This portion 
of the subject concluded with some details of the cost 
of the works, and particulars respecting navigation. The 
funds for the works had been provided by the State; and 
the passage of the river was free by day and night, no 
tolls being levied. 

(3) Estuary Works.—The river possessed a deep stable 
channel for the first half of the distance between Rouen 
and the sea; but below La Mailleraye it flowed in a 
shallow, winding, changing channel, through shifting 
sandbanks, to the sea. The depth on certain shoals was 
only 10 ft. at high-water spring tide, and vessels of 100 
tons to 200 tons navigated the river with difficulty ; 
whilst the perils of navigation were aggravated by 
the bore, which at spring tides heousid the river 
with considerable velocity, and appeared at places as a 
breaking wave. Training walls of chalk, quarried from 
the neighbouring cliffs, were commenced in the upper 
estuary in 1848, for the purpose of fixing and deepen- 
ing the channel, and were gradually prolonged till they 
reached their present termination at Berville, about 
twelve miles from the sea, in 1859. The training walls had 
greatly improved the channel between them, increasing 
the minimum depth at high-water neap tides to 18 ft., so 
that now Rouen was accessible to large vessels, and had 
become the fifth port in France. The walls, however 
had occasioned such enormous accretions both behind 
them and in the estuary beyond, reaching 314,000,000 
cubic yards by 1880, that the a training walls adopted 
between Tancarville and Berville had not been pro- 
longed for fear of endangering the approaches to Havre. 
The channel, therefore, between Berville and the sea 
remained shifting and shallow; and though, owing to the 
comparatively small distance and efficient buoying, it could 
be traversed safely near: high-water in fine weather, it 
became dangerous in stormy weather, when its direction 
tended to shift, and during fogs, and further accretions 
might render it less accessible. Accordingly, an extension 
of the training walls was urgently needed ; and the author, 
after describing the various schemes proposed, of which the 
most important was Mr. Lavoinne’s, indicated a scheme for 
a trumpet-shaped outlet which, whilst more favourable to 
Havre than Mr. Lavoinne’s, would be equally accessible 
for Honfleur, and would not, like that scheme, be difficult 
to maintain, or cause an advance of the foreshore in front 
of Trouville. Any prolongation of the training works 
would necessarily scotene further accretions behind them; 
but by placing the training walls as far apart as compatible 
with fixing the channel, by giving the most favourable 
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form for the admission of the flood tide, and by concen- 

trating the flood and ebb in the central zone of the 

estuary, where their influences were now variable and 

conflicting, the author considered that 1t would be pos- 

sible to secure a deeper stable channel, anda good vutlet, 

— injury to Havre, and with decided benefit to 
ontieur, 





Cxurcu’s BaLancep Siting Vatves.-~-The hearing of 
Mr. Walter Charles Church’s petition for the prolongation 
of his two letters patent, dated February 21, 1872, and 
August 19, 1872, for his well-known balanced slide valves, 
was completed before the Judicial Committee of the Privy 
Council last week, and resulted in a judgment in Mr. 
Church’s favour. In delivering judgment Lord Monks- 


well, after commenting upon the opposition which had 
been raised to the prolongation of the first patent, stated 
that after considering all the circumstances, their Lord- 















































ships would advise Her Majesty to extend the first patent 
for the period of five years. ith respect to the second 
potent, the extension of which was not ns their 

rdships were prepared to advise Her jesty to ex- 
tend it—but a portion of it only—for the same time. That 
portion which they would advise Her Majesty should be 
extended for five years was such as was claimed in the 8th, 
9th, 10th, and 11th claims, and would be subject to the 
same condition as in the other patent. 


BorLkr ExPLosion AT CovenTRY.—A very destructive 
boiler explosion occurred at about half-past one o’clock on 


Colliery, near Coventry. The boiler was of the plain cy- 
lindrical egg-ended type fired externally, and measured 
about 45 ft. in length by 5 ft. 4 in. in diameter, the work- 
ing off pressure being 50 lb. on the inch. It gave way about 





mid length and nearto the bottom. The rent extended 
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through a line of rivets for some 10 ft., and then 
canes at end, in a circumferential direction, 
| ran right round the boiler. This fragment was opened 
out nearly flat, and thrown to a distance of about 
140. yards, the front portion of the boiler, 25 ft. in 
length, was shot about 40 yards forwards, demolishing 
the greater portion of the manager’s dwelling-house 
in its flight. The back egg-end with two belts of platin 

attached, alighted in some fields at a distance © 
280 yards. e fireman and another workman, who was 
near at the time, were seriously injured. The colliery 
premises were very much wrecked, the damage being 
estimated at 2000/. The boiler, which was laid down 
about nine years ago, was not insured. The explosion was 
due to a seamrip, There was an old fracture at the outer 
overlap of the i itudinal seam which first gave way 
running from rivet-hole to rivet-hole for a length of about 
| 3 ft. This had gradually extended until the bolier gave 
| way. 
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DOCKYARD ADMINISTRATION. 

Tue Blue-book just printed, which contains the 
report of the Committee appointed by the Admiralty 
to inquire into dockyard administration, is not 
pleasant reading for the British taxpayer. There 
is, however, we hasten to add, a grain of comfort 
even in the worst parts of the evidence on which 





the report is founded, for the blacker things are 
made to appear, so much the more reason is 
there to rejoice in the candour of those who have 
to tell unpalatable truths about their own 
departments. Matters have not always been thus, 
as our readers are. well aware. The times are 
not long past when the announcement of a 
a committee of inquiry was the signal for all hands 
in a department to band themselves together to 
cover up unpleasant truths and generally upset the 
object of the reference. The Committee in ques- 


3. ‘*That the impediments which at present in- 
terfere with proper performance of their legitimate 
duties by the professional officers be removed. 

4. ‘*That by judicious selection of competent 
subordinate officers provision be made for continuity 
of supervision or inspection of labour and work 
when the officers immediately in charge are other- 
wise engaged. 

5. ‘*That the arrangements for the supply, issue, 
and subsequent custody of materials be improved. 

6. That a system of independent audit be intro- 


tion was appointed by the Board in August last. | duced 


It consisted of Admiral Graham, the present Con- 
troller, Mr. Robert Main, principal clerk of the 
Accountant-General’s Department, and Mr. G. H. 
Stainer, Assistant-Surveyor of Dockyards; Mr. 
Gordon Miller, of the Transport Department, acted 
as secretary. The sittings extended over twelve 
days, and twenty-two witnesses were examined. 
The labours of the Committee are not yet complete 
and a further report will be issued. 

By far the most important feature dealt with is 
the desirability of retaining a naval officer as 
supreme head of the Royal Dockyards. The 
utility, or otherwise, of admiral or captain-super- 
intendents has often before been discussed, but 
a little more plain speaking is to be found in the 
present Blue-book than has marked former official 
utterances. The report gives a dozen or more 
excellent reasons for abolishing naval superinten- 
dence, but rounds off every condemnatory state- 
ment of fact by the illogical expression of opinion 
that the office should by no means be annulled. 
The same may be said of Admiral Herbert’s 
evidence. This officer, as Admiral-Superintendent 
at Portsmouth, is, naturally enough, strongly in 
favour of perpetuating the post he occupies. How 
far he is right in his opinion our readers will be able 
to judge. 

It is plain from the evidence given that dock- 
yard management is almost as bad as it can be, 
so far as regards economy in production. No one 
capable of forming an opinion on the subject who 
has had any experience of our Navy yards, can well 
have doubted this in hisown mind, but now we 
have the fact put on official record. ‘‘ We have no 
hesitation in expressing our opinion,”’ says the re- 
port, ‘‘ that the system under which the yards are at 
present managed is seriously defective and does not 
secure a fair return for the vast outlay absorbed 
annually therein.” Here are the chief causes of 
this waste of public money as communicated in the 
report. Lack of supervision over labour, which 
permits of a serious amount of idling. Want 
of harmonious action occasioned by rigid adherence 
to the departmental system, and the friction arising 
from the direction of labour and work being under 
the control of a variety of apparently irreconcilable 
interests. The lack of unity of purpose in the ap- 
propriation of labour and the absence of continuity 
of supervision. The undue detention of the prin- 
cipal and other officers by matters of routine in 
their offices instead of being amongst the workmen. 
Divided responsibility and extravagance in inci- 
dental and unproductive expenditure. To these 
defects are added the difficulties occasioned at the 
Admiralty as follows : Delay in furnishing complete 
information as to the structure of the hulls of ships 
to be built, the nature of their machinery, armament, 


81|&c. Inconvenient and costly arrangements in pro- 
4} curing materials from contractors or from the yard 
| storehouses. 


These defects in administration and management, 
which we have quoted almost word for word from 


138 | the report, comprise the greater part of the indict- 


ment against our present system of dockyard 
management, and we turn with interest to the 
remedies proposed. In an early part of the report 
the Committee says: ‘‘ We wish to express our con- 
viction that the appointment of a naval officer of 
high rank to this post (i.e., superintendent of a 
yard) is essential not only tothe discipline and 
good management, but also to the well-being of a 
Royal Dockyard.” The specific recommendations 
of the Committee are summarised in the following 
sentences : 

1. ‘‘ That the control exercised at the Admiralty 
over dockyard transactions should be strengthened 
from an executive as well as a financial point of 
view. 

2. ‘‘ That a system of local management should 
be adopted by which the naval superintendents 
shall be afforded the assistance of professional 
Managers (as separate officers) at Portsmouth, 
Devonport, and Chatham yards. 





The four last recommendations require no com- 
ment. They are in themselves unexceptionable, so 
much so that it can hardly have required a com- 
mittee of inquiry to father them. ith regard to 
the first pro it is difficult to see where Admi- 
ralty control over the dockyards wants strengthen- 
ing, considering the wide powers possessed by the 
Board. If, however, anything remains to be done 
in this respect it is very desirable that it should be 
promptly attended to, in order to give the governing 
body, that is responsible to Parliament and the 
country, a free hand. 

Theremaining recommendation, thesecond, should 
be unnecessary, and would be so were the heads of 
our great naval establishmentscapable of fulfilling the 
duties entrusted to them. According to the report, 
the Naval Superintenent should have ‘‘ full autho- 
rity over all the officers and other persons employed 
in the dockyard, and control every part of the 
business carried on therein, and works afloat per- 
formed by them ; that he is to consider himself 
accountable for the observance and execution of all 
the regulations which concern the duties of the 
respective officers who are to obey him in all things 
which he shall direct for Her Majesty’s service 
so that every person may ously and 
faithfully discharge the duties of his office.” This 
is giving an admiral or captain-superintendent a 
pretty free hand, and considering he has a chief 
engineer and chief constructor ever at his command 
to explain or advise, one can hardly see what more 
a competent administrator and capable business 
man could want in order to reform the abuses 
enumerated. By the light of the evidence given, 
however, it is difficult to arrive at any other con- 
clusion than that the naval dockyard superin- 
tendents are not competent administrators or able 
business men ; and we may remark in passing that 
it is nothing to their discredit that this should be 
the case. Sailors are proverbially bad business 
men ; their sea training unfits them for the conduct 
of affairs. We constantly see instances of this 
both in retired naval and mercantile marine officers, 
and as a rule retired sea captains who have saved 
money in their sea career show no more capacity for 
investing it in a business enterprise than so many 
schoolboys. 

That a naval superintendent has the necessary 
powers, supposing he has the capacity, to reform 
abuses, we have a good instance, in some changes 
carried out recently at one of our principal dock- 
yards. A late admiral-superintendent in coming 
into power found the whole yard in a most dis- 
reputably untidy condition. This offended the 
sense of order which is one of the leading canons 
of a naval officer’s creed. Here was a subject he 
was thoroughly at home in, and before a month was 
over the whole place was swept and garnished. 
Spare gear was packed away, shot was symmetrically 
piled, lumber stowed, and, as a finishing touch, 
every wall and building in the place had a yellow 
dado run round it with a neat black stripe at the 
top. Now if this energetic superintendent had 
been trained in the best way to get a fair return for 
money spent in labour and material, what a bene- 
ficial change might have been wrought in the yard. 
Being an energetic man an effort was made in this 
direction, but how far he succeeded let Admiral 
Graham and his colleagues tell. ‘‘ A perusal of 
the evidence ” says the report, ‘‘ conclusively shows 
that the supervision of labour is unsatisfactory, and 
that idleness and incompetence are practically un- 
checked. . . . In fact, any visitor to a dockyard 
must be struck with the purposeless manner in 
which numbers of men are constantly wandering 
about all parts of the yard even when no work is 
going on. . We are of opinion that idleness 
exists to a grave extent, and that as no attempt 
appears to have been made to deal with it seriously 
we have every reason to believe that it is in- 
creasing.” 

The naval superintendents examined, very frankly 
acknowledged their inability to deal with this 
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subject excepting through the professional officers. 
In the course of the evidence of Admiral Herbert, 
the superintendent at Portsmouth, the following 
questions and answers occur : 

‘*Ts the superintendent able personally to inspect 
work in progress, so as to satisfy himself that it is 
being carried out economically and sufticiently ?”— 
‘* Yes, he is able to do so.” 

‘* Sufficiently to satisfy yourself that it is being 
carried out economically and efficiently ?’—‘‘ My 
knowledge on those subjects would not be sufficient 
to enable me to form any judgment that was of 
much value without the aid of professional officers 
. . . L have to rely upon their judgment.” 

‘* Have you, as superintendent, the means of 
ascertaining the qualification of any particular man 
such us those recommended for advancement ?’— 
‘* No; I am obliged to trust entirely to the opinion 
of the professional officers.” 

In other words the professional officers have to 
be the eyes, ears, and brain of the superintendent 
so far as carrying out work is concerned ; where 
then do his functions begin? Admiral Herbert 
appears to think ‘‘ a naval officer of high rank” is 
necessary to act as a buffer or connecting-link 
between dockyard ofticials and naval officers. So 
for as we can see this is the only raison d’étre of a 
naval superintendent. Surely it isa libel on officers 
in Her Majesty’s Navy to infer they are such 
a stiff-necked race as to require an admiral or 
captain to prevent them falling foul of dockyard 
ofticials during the conduct of business. Our ex- 
perience would lead us to the opposite conclusion, 
and considering that details of work are pretty 
accurately defined beforehand, we do not see that 
there is much room for dispute. 

However, for good or evil, the powers that be 
have unanimously decreed that naval superintend- 
ence shall still remain in force at the dockyards, and 
not only that, its powers are in future to be in- 
creased. But in order to patch up this confessedly 
halting system a “ civil professional assistant” is to 
be appointed to each admiral-superintendent at 
our three principal navy yards. There is nothing 
to be said against this scheme, except perhaps the 
trifling matter of additional salaries. Still it is 
difficult to see what there is in its favour, unless 
the admirals will consent to become mere signa- 
ture - aflixing automatons, and leave the real 
conduct of affairs to these professional assistants. 
Experience forbids the expectation of this happy 
solution of the difficulty. The itch for playing at 
business is too strong with naval officers to allow 
them to keep their fingers out of the pie, and the 
civil assistant bids fair to become but an additional 
chief constructor with power to meddle with the 
engineering business. It has long been a sore point 
with the constructive department that the engi- 
neers should have a separate existence, and by the 
recent regulations a long-desired aggrandisement of 
power has been neatly effected. 

The chief result of the inquiry we have been com- 
menting upon has been the appointmentof a Director 
of Dockyards. This new ofticial is to take the 
place of the Surveyor of Dockyards, and is to be 
responsible to the Controller of the Navy, through 
the Director of Naval Construction, to whom he 
will be subordinate. The arrangement of having a 
general overseer of all the dockyards is unexcep- 
tionable, but before we build too much on our 
expectations from this new appointment it will be 
well to recall the experience vhat has been already 
gained in this field. 

In the year 1872, Mr. F. K. Barnes, a gentleman 
of considerable eminence as a naval constructor, 
was appointed Surveyor of Dockyards. The follow- 
ing were the powers delegated to him: ‘‘ The Sur- 
veyor of Dockyards will be responsible to the Con- 
troller for the maintenance (and repairs) of ships 
and boats, and of all steam machinery in ships, 
boats, and in the yards and factories in a sound 
condition and fit for service ; also yor the details of 
the management of the yards, including the number, 
appropriation, and pay of men, the economical 
working of manufactures, and the introduction and 
use of machinery in the yards, factories, and manu- 
facturing shops.” It is not easy to see what fuller 
authority (under the Controller) than this could be 
given, and the only change that appears to have 
been made in the office by the recent appoint- 
ment is to give it a less accurate title. Mr. 
Barnes failed signally to carry out the object of 
his appointment, and the reason of this is not far 
toseek. In the first place, as he states in a memo- 


may have been his official title, his power to carry out 
any views he may have had was exceedingly small 
on account of the complicated system through which 
his proposals had to pass. But the limited opportuni- 
ties the Surveyor of Dockyards originally possessed 
were cut down to.the lowest point by other work 
being placed on his shoulders, so that at last he had 
to be relieved of those dockyard duties which he was 
never in a position adequately to perform. Mr. 
Barnes is a naval architect and mathematician of high 
repute, and the temptation to keep him employed in 
the office in designing armour-clad vessels was too 
great to be overcome. This was especially the case 
when the present Director of Naval Construction left 
the Admiralty for Elswick. An effort has been made, 
very unfairly we think, to discredit Mr. Barnes 
for the non-performance of his duties. Whatever 
may have been his natural abilities all who know 
him will give him credit for an honest desire to do 
his duty asa public servant. But the fact is, as he 
himself states, his actual power to check abuses 
was very small. It is very well to delegate ex- 
ceptional authority to a man in one sentence of his 
instructions and neutralise it in the next. Had the 
Surveyor of Dockyards set to work with all the zeal 
of a newly-fledged official, pointed out abuses and 
found fault right and left, he would simply have 
been suppressed by the naval officers at the dock- 
yards and at Whitehall, who would have speedily 
combined to suppress the presumptious civilian. It 
is no good trying to kick against the pricks, and Mr. 
Barnes had dwelt too long in the atmosphere of 
Whitehall to have expected much good to come from 
censuring, to his official superior who was a naval 
officer, the shortcomings of the other naval officers, 
the superintendents at the dockyards. 

The new Director of Dockyards is Mr. Francis 

Elgar. As a navalarchitect he holds a position 
in the very front rank. This, however, may not 
prove an unmixed advantage, for we have seen 
what a stumbling-block, professional ability proved 
to the man he succeeds. He has also proved himself 
to be a man of force of character and great adminis- 
trative ability. On the whole, however, probably 
no one better qualified to fill the position could 
have been selected. The task the Director of Dock- 
yards has set before him is certainly sufficient to tax 
to the utmost the strongest man. To succeed in 
his mission he has to make things unpleasant for 
the whole of the staff of each dockyard that comes 
under his supervision. That the men will passively 
obstruct every means to, as they would say, ‘‘ drive 
them,” may be taken as certain, and there is probably 
not an oflicial from the Admiral-Superintendent 
downwards who will not look on fault found with 
the management, as a personal matter. In fact, Mr. 
Elgar will possibly find the whole establishment com- 
bined against him, and those tactics of passive re- 
sistance will be resorted to that are the most difficult 
tocombat. In addition to this ‘‘ the Director” has 
in himself absolutely no power to direct, but must 
always act through the Controller. 
There is, however, some little room for hope of 
better things. The official acknowledgment of the 
existence of abuses will be a powerful weapon in 
the hands of those who would sweep them away. 
Admiral Graham is now Controller, and after the 
severe strictures contained in the report of his 
Committee, he can hardly fail to bestir himself in 
the matter. Had he had the courage to put the 
saddle on the right horse and censure the naval 
superintendents of the yards instead of trying to 
make a scapegoat of hand-tied Mr. Barnes, our hope 
would have been brighter. 








ELECTRICAL LEGISLATION IN 
FRANCE. 

THE extraordinary development in industrial 
appliances, and their ever-growing introduction to 
domestic and private life, have led the adminis- 
trations of various nations to pass into law many 
edicts, with the object of protecting life, property, 
and individual rights. Thus, the use of steam is 
bounded by restrictive legislation under certain 
conditions, in several countries, on account of the 
inconveniences arising from the smoke of furnaces 
and the noise of machinery, and from the danger 
that may result from the explosion of boilers. 

The employment of electricity has, till afew years 
since, been limited to the service of telegraphy, and 
to a comparatively small number of uses, for which 
only a feeble current is required. 
cation of the electric light became extended and 





randum, which is printed with the report, whatever 
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practical use, some accidents, happily of rare occur- 
rence, but striking on account of their novelty and 
suddenness, led the various electric companies 
urgently to consider what means should be taken to 
insure safety. In France the numerous and vexed 
discussions upon the electrical transmission of power, 
and especially the experiments at Creil, have caused 
the question to assume another phase. 

Under the administration of M. Cochery, the 
Department of Post and Telegraphs assumed the 
initiative in a project for regulating the installation 
of electric conductors intended for electrical trans- 
mission either for lighting or other forms of energy. 
Two decrees, dated the 15th September, 1884, and 
the 12th May, 1885, established the principle of this 
legislation, and nominated the commission charged 
to elaborate it. This commission, as a matter of 
course, nominated a sub-commission and a reporter, 
and from the labours of the two groups emerged a 
legislative project which was recently published in 
several of the French technical papers, and this 
document has been very severely criticised in many 
quarters. The science of electricity is a new one ; 
its most important uses are of very recent date, and 
they indicate large developments, possibly a revo- 
lution in the application of physical forces. For 
this reason it would seem that the time is badly 
chosen to hamper, with clumsy and inefficient legis- 
lation, the efforts of electricians and the enterprise 
of their clients, when freedom of action within 
reasonable limits is especially necessary. Although 
it may be fairly assumed that our fundamental 
knowledge of applied electricity is sound and well- 
defined, we have gone but little beyond in the 
development of this form of energy in its higher 
phases. But progress is still rapid, and conditions 
that appear unpractical or dangerous to-day, may 
be relied upon for their usefulness and safety to- 
morrow. It should be remembered that only two 
or three years ago, an electromotive force of 200 
volts appeared to be the limit of safety, whereas at 
the present time, the Creil experiments, carried out 
under the control of a Commission that includes 
several State engineers, involve the use of currents 
of several thousands of volts. Legislation of any 
kind must therefore be very imperfect, and, conse- 
quently, disastrous to the future of applied elec- 
tricity. Certainly, it would be possible to make 
such legislation progressive, and to modify it from 
time to time according to the development of the 
science interfered with. There would, however, be 
but a slender chance of this being done, when it is 
remembered how tenacious of life in their original 
form State enactments are, and how often tempo- 
rary measures become permanent. It has been 
asked, and with reason, why the initiative of this 
scheme, and the control of applied electricity in 
France, has been intrusted to the Postal and Tele- 
graph Department. The matter has, indeed, formed 
the subject of much lively discussion. The in- 
spection of steam generators in France falls into 
the department of the Ingenieurs des Mines, and, 
consequently, within the domain of the Ministry 
of Public Works. Now, as in nearly all cases the 
source of energy in electrical installations is steam, 
the latter department has urged, reasonably, that 
one part at least of nearly all electric installation, 
should be under its surveillance. The Postal and 
Telegraph Department cannot, with reason, de- 
mand a control over the whole domain of elec- 
tricity, because a special application falls within its 
province. The utmost it should be able to demand 
is a proper guarantee against the effects of induction 
on its own telegraph and telephone wires. But if 
the control were divided, the private user would be 
probably in a worse plight, as he would have to ob- 
tain the necessary permits from several departments, 
and matters would not be improved by the transfer of 
authority from head-quarters to provincial prefects, 
because those officials, though competent in law, 
would be incompetent in a practical sense, and they 
would be obliged to refer applications to head- 
quarters, in order to obtain information on which 
to act. The misfortune is, that as the Commission 
has been set going, some result will almost certainly 
be arrived at. The selection as Minister of Posts 
and Telegraphs of a deputy from the extreme left, 
M. Granet, may possibly afford a chance that the 
matter will be postponed indefinitely, and resumed 
some years hence, after our knowledge of the sub- 
ject has greatly advanced, but it is to be feared that 
the appointment of M. Granet has come a little too 
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but the substance of the more important of them 
will be read with interest. The first article pro- 
vides that every person who wishes to establish or 
maintain electric conductors, shall apply for the 
authorisation of the Minister of Posts and Tele- 
graphs. Every one acquainted with the habits and 
customs of a department, knows that from this 
point of departure, the prospects look menacing, 
and realises months of delay, of unsuccessful 
efforts, and of weary waiting in the ante-chamber of 
the minister. It should be mentioned that the 
draft does not specify, in any way, different types 
of conductors, overhead or underground, laid on or 
beneath the public streets, within houses, or in 
private property. It does not refer to any system 
of laying, but embraces the subject with the wide 
expression, ‘‘canalisation of all kinds.” Taking the 
text literally, no person could establish an electric 
installation of any sort in his house, whether for 
bells, telephone, or lighting, without official per- 
mission. The third article contains the forms of 
application, and specifies all points that petitioners 
must include, nature of steam generator, class of 
currents, potential at terminals, &c.—a long and 
exhaustive list. Clauses 4 to 9 relate to the con- 
ditions that must be complied with in electric in- 
stallations ; dynamos placed in dry situations, con- 
ductors well exposed to view, thoroughly insulated 
where within reach, earth returns generally pro- 
hibited, &c. In each section of the circuit the 
diameter of the conductors must be proportioned to 
the strength of currents, in such a way that at no 
point any heating destructive to the insulation can 
take place. On the other hand, nothing is said 
about the maximum of electromotive force that 
will be allowed. 

To maintain the execution and maintenance of 
these conditions, the measure provides for periodi- 
cal visits of inspection by its agents, and reserves 
the right of withdrawing the authority already 
given, accompanied by all the unpleasant results 
of broken law—legal proceedings, costs, fines, and 
other consequences. 

The programme certainly bears traces of a desire 
for the public interest, and a regard for public 
safety. But however excellent may be the inten- 
tions of the Postal Minister, there is every reason to 
suppose that the mark he aims at will not be 
reached, but that, on the contrary, serious incon- 
veniences to the public and delay in electrical pro- 
gress, will result. The Ministerial Commission is 
composed of eminent persons well versed in admi- 
nistrative questions, but, on the other hand, the in- 
dustrial element, which would approach the subject 
in a practical spirit, is scarcely represented. We 
believe that the Syndical Chamber of Electricity, a 
body whose proper function it is to consider what 
can be most usefully done in the way of legislation, 
is seeking to participate in the counsels of the Com- 
mission. 

The following curious incident serves to illustrate 
the foregoing remarks. Some months ago, an 
engineer, M. Sansoube, entered into negotiations 
with a little commune of Haute Savoie, la Roche sur 
Foron, for furnishing it with the electric light. 
The work was completed quietly, and without any 
demand for permission, and the circumstances 
related by M. Paul Giffard, who visited this little 
installation about a month ago, are interesting. 
‘“M. Sansoube,” he said, ‘“‘had the good sense to 
make no application, neither to the Minister nor to 
the Director of Telegraphs, although he laid the 
conductors on the public road. He completed the 
installation as rapidly as possible. But at the 
moment when the turbine that furnished the 
motive power, was to be started, the superior tele- 
graph authorities hastened from Chambery and 
from Grenoble. ‘Stop,’ they exclaimed; ‘you 
have broken the law; you have acted without 
authority ; an inquiry must be held; an action 
will be commenced.’ But when they arrived at La 
Roche they found the installation at work, and 
after some consideration the Government oflicials 
gave their consent to established facts, certified that 
the conducting cable would act as a lightning con- 
ductor for the whole town, since in period of flood 
it would be greatly immersed in the Foron ; stated 
that the same conductor had no effect on the tele- 
graph wires adjacent; placed the telegraph and 
postal office of La Roche on the list of subscribers 
to M. Sansoube’s electric light system, and returned 
home.” This incident is very instructive. It 


proves that industrials who carry out electric light 
installations, have greater interest than any one 
else to have their work perfect, and that to do this, 








they must have a large liberty of action, and free- 
dom from administrative fetters. 

We have given so much space to this chapter in 
the history of electrical industry in France, first on 
account of its intrinsic interest, and second because 
although we are not fond in this country of legis- 
lative interference with industry, the question may 
still be an urgent one here, and the experience of 
France in the matter may prove of value. In Eng- 
land, however, it is probable, that the common 
sense conclusion will be acted on, that this science, 
being in its early youth, requires encouragement 
rather than restrictive measures. Some years 
hence, when perhaps the great problem of electrical 
transmission shall have been ,worked out in com- 
plete detail, legislation will be advisable, but in the 
meantime freedom of action within all reasonable 
limits is necessary. And, of course, this opinion is 
held equally in France, excepting in one or two 
official bureaux. 





PHYSICAL LABORATORY TEXT-BOOKS. 

THERE is no longer any absolute penury of good 
manuals of elementary physical science. The num- 
ber of books lately published in the various branches 
of experimental physics is legion, and, fortunately 
for the student, there are at least a few really com- 
mendable ones among them. But, however good 
text-books may be, they cannot convey adequate 
ideas of natural laws and phenomena. They re- 
quire to be supplemented, in the case of junior 
boys, by appropriate and not too numerous illus- 
trations; and in the case of senior students, by 
practical work in well-furnished laboratories. To 
those who have to superintend science work, it is 
clearly undesirable for youths to enter the physical 
laboratory before they are fairly well qualified by 
previous reading, attendance at lectures, and exer- 
cises in the class-room. Boys are, for the most 
part, addicted to getting through things in a per- 
functory way. They hurry over experiments and 
make measurements without much regard for pre- 
cision. They assume that it is enough for their 
purpose to get approximate measures, leaving 
accuracy and refinements for the remote time, when 
the nature of their employment may require such 
minutiz, or for the still more remote time when 
they will give themselves up to original research. 
The results, too, which are obtained are frequently 
entered in their note-books in a confused and 
slovenly manner, and their sketches of diagrams 
and arrangements of apparatus are often no better 
than mere caricatures, so that when they come to 
examine their data, they find that they must do no 
inconsiderable amount of Procrustean work of 
stretching and curtailing in order to compel their 
results to illustrate the subject intended. Such 
experimental work is not merely worthless—it is 
pernicious. It induces no scientific culture what- 
ever; it does not teach how to observe and to 
deduce from observation ; it begets loose habits of 
thought, awakens suspicion as to the thoroughness 
of physical work generally, and tends to make ex- 
perts only in scientific inaccuracy. 

The late Professor Fleeming Jenkin felt all this 
when he declared that measurement classes are not 
suitable even for secondary schools, for ‘‘ they re- 
quire in the student an interest in accuracy, and a 
belief in the importance of detail rarely found in 
boys or girls.’’* 

The case is otherwise with senior students. Their 
previous years of book-work, and of assisting at 
illustrated lectures, their maturer minds, and more 
serious disposition, enable them to profit by all the 
advantages of a physical laboratory. For them the 
importance of practical work is universally admitted 
and is claimed every day with more marked 
emphasis. Some fifty years ago the first educational 
laboratory was opened by Liebig at Giessen for 
chemical analysis ; and now every institution of any 
importance has besides its arrangements for practical 
chemistry its science room or physical laboratory 
more or less stocked with the necessary appliances. 
In the way of manuals to guide the incipient experi- 
menter, there is yet no plethora, but efforts are 
being made to meet the growing demand for such 
indispensable helps to successful work. A few 
years ago, we had nothing in this way but a transla- 
tion of Kohlrausch’s ‘‘ Introduction to Physical 
Measurements,”+ a work which, on the whole, has 
not proved itself to be eminently satisfactory. It 


* Paper read ‘at the International Conference on Educa- 
tion, August, 1884, 
+ J, and A. Churchill, New Burlington-street, London. 





turns out occasionally to be more of a puzzle than 
ahelp. The descriptions of physical operations are 
very concise, and often lack the essential quality 
of clearness. The working formulz are frequently 
heavy, and the corrections which are given are un- 
necessarily minute, save for the purposes of re- 
search. Numerous clerical errors also were allowed 
to run through several editions to the great an- 
noyance of students and teachers. 

Quite recently Professor Balfour Stewart has 
brought out, in conjunction with Mr. W. H. Gee, 
of Owens College, the first volume of a systematic 
series of lessons in elementary physics. The work 
is entitled ‘‘ Lessons in Elementary Practical 
Physics,”* and bears on every page evidence of the 
masterly hand that prepared it. Each operation 
is described at length with the elegant simplicity 
so characteristic of Professor Balfour Stewart’s 
writings. The book contains fine illustrations of 
the principal instruments, and also numerous ex- 
planatory diagrams drawn with precision and re- 
markable clearness. The first volume is the only 
one yet published ; it contains fifty-six lessons in 
general physical processes besides tables of fre- 
quently-required constants, and an appendix con- 
taining many valuable suggestions relative to prac- 
tical work and discussion of results. The second 
volume will deal with electricity and magnetism, 
and the third with heat, light, and sound. 

The ‘‘ Practical Physics’+ of R. T. Glazebrook, 
F.R.S., and R. T. Shaw, M.A., both demonstrators 
at the Cavendish Laboratory, Cambridge, is another 
welcome aid to students of physical science. Ina 
volume of nearly 500 pages, the authors give 
succinctly the principal methods of measuring the 
usual physical quantities at the same time explaining 
formulz and interpolating information which 
greatly enhances its value as a text-book. To these 
are added numerical examples taken from the note- 
books of students which serve to illustrate the 
nature of the quantities measured, and to give an 
idea of the degree of accuracy that may be expected 
from the various experimental methods employed. 

The chapters on electricity and magnetism are not 
as fully treated as one would expect ; but it must 
be remembered that there are special manuals in 
which these important and greatly developed sub- 
jects are treated comprehensively. Among these 
we may mention Kempe’s ‘‘ Handbook of Electrical 
Testing,” t and Andrew Gray’s ‘* Absolute Measure- 
ments in Electricity and Magnetism.”$ 

The former treats in a very thorough manner of 
all the measurements required in electrical tele- 
graphy. Various methods of making tests are 
given, and the best conditions for making them are 
deduced from the mathematical formulz involved. 
This handbook is the best longo intervallo of its kind 
that has yet been published. 

The work of Mr. Gray makes no pretension to 
being a complete treatise on the subject, but aims 
at giving, within moderate limits, a clear account of 
our system of absolute units. The authcr does 
this by means of a small number of typical measure- 
ments. The book contains 200 closely-printed 
pages ; there are few diagrams, but much important 
matter is scattered throughout. 

The first volume of Mascartand Joubert’s ‘‘ Treatise 
on Electricity and Magnetism” has now been in the 
hands of advanced students for upwards of two 
years. It was translated into English by Dr. E. 
Atkinson. It treats exclusively of theory, and is 
—. much after the style of Clerk-Maxwell’s great 
work, 

It is pleasing to hear that the second volume of 
the French edition will be out within the present 
month. It will discuss electrical and magnetic phe- 
nomena generally as well as methods of measure- 
ment and practical applications. This volume is 
looked for with eagerness alike by students and 
teachers on account of the high reputation of the 
authors both as professors and investigators. The 
first volume is a marvel of lucidity and consecutive- 
ness of exposition, and it is justly expected that the 
second will be well up to the same high standard of 
excellence. 

Different in character from the works previously 
mentioned is Mr. A. M. Worthington’s ‘‘ First 
Course of Laboratory Practice.”|| It is intended 
for boys in the upper forms of those schools which 
have an efficient ‘‘ modern side,” and contains a 


* Macmillan and Co., London. 
+ Longmans, Green, and Co., London. 
t E. and F, N. Spon, London. 
§ Macmillan and Co., London. 
|| Rivingtons, Waterloo-place, London, 
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tolerably complete course of physical measurements 
of a very elementary character. We commend the 
idea of insisting, at the outset, on the fundamental 
linear, surface, and volume units as well as on the 
fundamental rules in the mensurationof surfaces and 
solids. The sections on levers, the parallelogram 
of forces, pulleys, &c., hardly belong to a work on 
experimental physics, yet a knowledge of. these 
matters is so essential as to justify their introduc- 
tion in a work prepared especially for beginners. 
The subjects of hydrostatics, elasticity, magnetism, 
statical and current electricity, are treated of ina 
series of well-chosen experiments, to which are 
added a few numerical determinations. The book 
is well-written and plentifully illustrated, only one 
is inclined to question the real advantage of turn- 
ing mere tyros into sets of fumbling experimenters 
with very crude apparatus. Interest may be awak- 
ened and the faculties duly, trained by typical ex- 
periments and measurements made by the teacher 
in the lecture-room. The practice of precocious 
meddling with instruments and apparatus is not to 
be encouraged, it is decidedly unfavourable to pre- 
cision in observation and delicacy in manipulation, 
and hence there ought to be no raison d’étre for such 
a work as that of Mr. Worthington, Enough mis- 
chief has been done and too much scientific teach- 
ing has been spoilt by injudiciously multiplying 
experiments and by necessarily hurried note-taking 
on the part of students, without intensifying a hun- 
dredfold these evils by turning our physical labora- 
tories into play-rooms for groups of boy-experi- 
mentalists. 





THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

Ar the meeting of the Society of Telegraph Engi- 
neers and Electricians on Thursday, February 11, 
an interesting discussion took place on the recent 
researches of Professor D. E. Hughes, F.R.S., the 
President, into the nature and behaviour of self-in- 
duction in an electric circuit. These researches 
were described in our issue for February 5, and 
need not be again referred to, The first speaker 
was Lord Rayleigh, who remarked that there ap- 
peared to be a certain ambiguity in the meaning of 
some of Professor Hughes’ results, due to the nature 
of his induction bridge apparatus, which was diffe- 
rent'from that used by Clerk-Maxwell and others. 
This ambiguity in question consisted of a doubt as 
to whether the bridge of Professor Hughes dis- 
tinguished between the effect of resistance and true 
self-induction. Lord Rayleigh explained his mean- 
ing from Clerk-Maxwell’s treatise on electricity and 
magnetism, and showed that Maxwell’s formulx 
gave some of the experimental results of Professor 

ughes, though not all by any means. In fact, the 
more the paper of Professor Hughes is considered 
the more it will be seen to contain new observations 
and discoveries, Doubtless, also, Professor Hughes 
will be able to explain the point raised by Lord 
Rayleigh to his satisfaction, when the discussion 
terminates, 

Lord Rayleigh referred to some experiments of 
his own made in order to determine whether or not 
a definite magnetic force was necessary to magnetise 
iron and steel. From the action of the telephone 
it would seem that this was not the case, although 
some authorities on the subject hold that it is the 
case. Lord Rayleigh found that there was a mag- 
netic response on the part of the iron to very small 
magnetising forces, and proportional to these. The 
forces employed in his experiments ranged from 
the one-thousandth part to the one-fifth part of the 
horizontal component of the earth’s magnetism. 
With forces greater than these the action became 
more complicated. 

Mr. F. L. Pope, the well-known American elec- 
trician, pointed out several things in his own expe- 
rience as a telegraph engineer, which were ex- 
plained by the paper of Professor Hughes for the 
first time. One was that he had found a rapid 
telegraph instrument, tried in Americaa good many 
years ago, worked best on stranded iron wire. 
Again the Bain chemical telegraph, tried a few 
years ago between New York and Philadelphia over 
a line 100 miles long, was found to give a speed of 
1000 words per minute, but only on a copper-iron 
line, that is to say, a line of iron wire coated with 
copper. Both of these results are explained by the 
observation of Professor Hughes that in a stranded 
iron or a coppered iron wire the self-induction is 
less than in a solid iron wire. The fact that the 
fine coils of telegraph instruments are often fused 


series. 


anew effect not directly attributable to real re 
sistance, but rather to the circulation of the in 


of the wire than at its outside. 
producing Professor Hughes’ result. 


deserves from Professor Hughes and others. 


that Professor Hughes’ experiments might 
a modification of the existing type of cable. 


induction. 


under the conditions of the instrument. 


of his own. 





THE TREATMENT OF THE NEW 
YORK OBELISK. 


(From our NEw York CoRRESPONDENT.) 


Central Park, is being ‘‘ treated.” 


sued here, might not prove uninteresting. 
respect to the history of this monolith ; the stone 
came from the famous quarries of Syene, in Upper 
Egypt, and was cut by Thotmes III., and erected 
at Heliopolis about 1560, B.c., in the Temple of 
Amew. It was moved to Alexandria during the 
reign of Tiberius, and re-erected by Augustus 
Owsar in the Temple of Cesar, B.c. 22. It was 
presented to the United States in 1877, by Ismail 
Pacha, ex-Khedive of Egypt, and brought here 
July 21st, 1880, after a stormy passage, by the late 
Commander Gorringe, nearly foundering in the Bay 
of Biscay. Mr. W. H. Vanderbilt defrayed the ex- 
penses of transportation which are said to have been 
about 100,000 dols. It measures 70 ft. in height, and 
is 7 ft. square at the base and 54 ft. at the apex, 
and weighs 224 tons. The pedestal on which it 
stands is 9ft. 44in. square, and 7 ft. high, weighing 
224 tons. 

In respect to the composition of this stone Com- 
mander Gorringe describes it as of a general 
pinkish hue when viewed from a distance, but pre- 
senting an irregular mottling of pink, black, and 
white, on a nearer approach. 

Its absorbent power was stated to be 7.8 grains 
of water per square foot, for the unchanged stone, 
and the weathered surface showed an absorbent 
power six times as great. Its specific gravity is 
2.6618. There is probably nothing in the United 
States about which so much gratuitous advice has 
been given as this same obelisk. Our cruisers, and 
the Bartholdi pedestal, shrink into insignificance as 
subjects of opinion when the treatment of this 
Egyptian relic is discussed. 

Every scientist has been consulted, or if by acci- 
dent he has been overlooked, has promptly volun- 
teered advice, and learned professors have wasted 





by lightning currents in spite of the stout wire 
earth connection provided for the latter, is also ex- 
plained by Professor Hughes; and so also is the 
fact that small electro-magnets ‘‘in parallel” re- 
spond better to the current than larger magnets in 


Professor George Forbes expressed the opinion 
that the higher ‘‘ resistance” found by Professor 
Hughes during what is called the ‘‘ variable period” 
or period immediately after the current enters the 
wire, and while it is rising to its maximum, may be 


duced current in the wire; this circulation being 
due to the higher electromotive force at the centre 
Professor Forbes 
gave a very clear exposition of his meaning, and 
showed how these internal currents would act in 
The point is 
one which will no doubt receive the attention it 


Professor Forbes also drew attention to the fact 
that the iron sheathing of submarine cables must 
increase the induction of the wire, and — 

ead to 
For 
example, a sheathing of gun-metal instead of iron 
would give the strength required while reducing the 


Dr. John Hopkinson also offered a few remarks, 
in which he reminded his hearers that a current 
rises fastest and falls fastest on the outside of a con- 
ductor, on making and breaking. He also pointed 
out that the magneto-telephone is extremely sensitive 
because the iron has great magnetic permeability 
At this 
point the discussion was postponed until the next 
meeting of the Society, when Mr. Preece has 
promised to resume it with some new experiments 


Tuis celebrated work of antiquity, which graces 
This last ex- 
pression, however, is not to be taken in a popular 
sense, although some have claimed that the obelisk 
should be soaked in alcohol, and thereby have 
offended the Revolutionists, who a short time since 
actually cast 999 out of a total of about 200,000 
votes ; for these conscientious people,would not tell 
a lie even for one vote. No! the obelisk is not to 
be treated in this way, but is to be preserved 
against frost and other destructive elements, and it 
has occurred to the writer that as you have an 
obelisk in England, perhaps the method being pur- 
In 





midnight oil in writing, and caught colds in their 
examinations of the monolith. Budding engineers 
yet in the leading strings of their Alma Mater have 
been solemnly mustered in conclave, under the 
guidance of distinguished professors, around this 
sacred object, and have been told of the great 
mistakes made by every one else in suggesting 
remedies for the preservation of the obelisk except 
by the professor in question, until they have con- 
cluded that even the selection of the stone, from 
which the monolith was built, is an additional 
mistake of Moses, which Colonel Robert Ingersoll 
has thus far been unable to discover and explain. 

The ingenuity which has been developed in sug- 
gesting treatment, ranges from the sublime, viz., 
boiling the shaft in a huge caldron of oil, to the 
ridiculous, to wit, having it taken into the Museum 
every night by the attendant watchman. 

At last, however,in view of the fact that we were 
slowly but surely losing our treasure, and would 
eventually in the year 19,000 and something, wake 
up some fine morning and find ourselves sans 
obelisk, it was resolved that something must be 
done, and as Shakespeare says ‘‘done quickly.” 
Accordingly, after much thought, the following plan 
was decided on, as the only feasible one, to the 
great disgust of the know-everything people, the 
would-be engineers, the prohibitionists, &c. There 
is an organisation called the Brick and Stone 
Waterproofing Company, who have a colourless 
compound composed of 25 parts of paraffin of a 
very fine grade, made expressly for this purpose, 
and mixed with five parts, in equal proportions, of 
turpentine and creosote, and to them was given the 
contract to preserve for future generations this 
work of antiquity. The inventor of this process 
gave a lecture on it before the New York Academy 
of Sciences recently, and had the satisfaction of 
finding that those who had most strenously opposed 
him, were unable to meet his arguments, and 
changed their views as to the effect on the stone of 
the treatment he had applied. This lecture was 
illustrated by samples of brick and stone which had 
been treated by the process, and also by others un- 
treated. 

A short notice of this discourse may provoke dis- 
cussion among those interested on the subject in 
England. The lecturer showed examples of brick 
which had been painted, and from which the paint 
had scaled off, due, he thought, to the action of 
alkaline properties contained in the salts in the clay, 
and brought to the surface by the absorption of 
water ; the effect of absorption of water could be 
also observed in red sandstone, brown stone, blue 
stone (a very hard material), and on marble, show- 
ing itself by discoloration and in some cases by 
disintegration. He cited a number of well known 
buildings in New York and vicinity as examples. 
In the case of marble, the lecturer showed pieces 
so soft that a pocket knife readily dug into them, 
and in distinction to them showed pieces of marble 
treated by the process. Granite being harder, was 
more durable, but even granite was not impervious. 
In regard to the obélisk, the speaker first saw it 
six months after its erection, and felt sure it would 
disintegrate ; indeed, he saw evidences of it. Sub- 
sequent visits confirmed this idea, and small pieces 
fell at the base. 

Savans ridiculed the notion, and showed by 
figures and facts, that it was, if not impossible, at 
least so gradual as to be unworthy of notice ; indeed 
would take 50,000 years to shed 1388 1b. There is 
nothing like exact quantities, especially if they are 
erroneous. We have been told that nothing ever 
happens but the impossible (?), and happen it did. 
So that your readers will not be surprised to learn 
that the lecturer had removed in loosened scales 
some 870 lb. of granite. The greatest disintegra- 
tion was on the western side, and fortunately this 
was the side on which the hieroglyphics were 
illegible when the obelisk came from Egypt. The 
late Commander Gorringe testified that when the 
obelisk was set up in Central Park it was in the 
same state of preservation as when it left Egypt. 
It appeared on the removal of the loosened frag- 
ments that a green vegetable growth occurred 
behind them, and this had all developed in four 
and a half years. It is evident that it would not 
have taken long to reduce this wonder by disinte- 
gration toa round column. After the compound 
had been partially applied, indeed at the summit 
of the obelisk, a little water was dashed on to test 
its qualities. The water rolled off the part treated, 
but was promptly absorbed by that part imme- 
diately below which had not been so treated. 
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As to the method of application, the compound is 
heated to about 212 deg. ; next the stone is warmed 
by means of flat sheet iron stoves filled with burning 
charcoal, having a surface of 20 in. by 14 in. till its 
temperature is nearly 212 deg. The object is to 
prevent the chilling of the paraffin when it touches 
the surface of the stone. The heated compound is 
then applied quickly with a brush, and is absorbed 
by the stone, penetrating as experiments have 
shown to nearly t in., the amount taken up varying 
with the porosity of the stone ; in the present case 
some 67 lb. have been absorbed. The surface is 
then warmed sufficiently to melt any paraffine upon 
it which is then readily removed by a cloth. Where 
there are hollow surfaces such as those caused by 
the inscriptions, a naphtha blow-pipe has been used, 
great-precautions being taken not to obtain too in- 
tense a heat, as the granite would be very liable to 
shiver. 





NOTES. 
THe CaNnaDIAN Raitway System. 

A CORRESPONDENT writing from Ottawa on the 
3lst of January says that another connecting link 
between the main arteries of traffic has been com- 
pleted by the running of the first through train 
over the Northern and Pacific Junction Railway, a 
new line, which, by connection with the Northern 
Railway running out of Toronto, places that city 
now in direct communication due north with the 
Canadian Pacific Railway, thus enabling its resi- 
dents to reach Manitoba without resorting to lake 
traffic, or taking a roundabout route through the 
United States, besides materially shortening the 
distance. 

GERMAN SHIPPING ENTERPRISE. 

It will be remembered that the establishment of 
several new German lines of steamers is in contem- 
plation; and in connection with this subject it may 
be interesting to note that the concern known as the 
Bremen Lioyd has now six steamers in course of 
construction at Stettin. Of these six steamers 
three will have a length of 3924 ft., a width of 
45 ft. Gin., a draught of water of 20 ft. 3in., anda 
burthen of 3600 tons each ; their estimated speed 
is 14 knots per hour, The three other steamers in 
hand will be of a smaller type; they will be 2633 ft. 
in length, 36? ft. in width, and will draw 15 ft. 7 in. 
water ; their burthen will be 1550 tons each, and 
they are expected to steam at the rate of 12} knots 
per hour. 

Tue Frencu Navy. 

Great reforms and economies are projected in the 
French Ministry of Marine. It is proposed to 
reduce the stores on hand, and to modify the 
general composition of the French Navy. The 
construction of several transports now on hand has 
been suspended. On the other hand, it is proposed 
to commence building some torpedo boats, and 
some cruisers which are to attain a high rate of 
speed. The transports which are not to be pro- 
ceeded with are the Chaudoc and the Song-Koi, 
intended for the Indo-Chinese service; the Pacifique, 
a steam transport building for the transportation 
service in New Caledonia; and the Loiret, intended 
to be employed for the conveyance of war matériel. 
The intention of altering the old ironclad frigate 
l'Héroine into a school frigate, in replacement of 
the Iphigénie, has also been abandoned. 


THE BREAKING UP OF IcE IN RIVERS. 
Many suggestions have been made from time to 
time for the artificial removal of ice from ports and 
rivers, so as to hasten the opening of the naviga- 
tion, but nothing very effectual appears to have 
been accomplished in this field. The Proceedings 
of the Institution of Civil Engineers quote some 
particulars of what has been done in this direction 
in Holland, The first trials made on a large scale 
took place in 1845, when gunpowder petards were 
used, but with little effect, In 1861, steamers were 
kept at work for the purpose of maintaining an 
open passage, but this effort was also crowned with 
poor success. In 1871 a combined attack was made 
on the ice by petards and steamers, and here again 
failure attended the enterprise. In 1876 the opera- 
tions against the ice were of a most warlike cha- 
racter. Tugs with torpedoes, and two ironclad 
rams, made a concerted attack on the blockading 
force without raising the siege, the ice still man- 
fully holding its own. Five years later petards of 
gunpowder and lithofracteur were used without 
success, and again in 1885 operations were resumed 
but without effect, so far as opening the navigation 








was concerned. . The conclusion arrived at is that 
the most powerful means hitherto employed are of 
no avail excepting under the most favourable cireum- 
stances of weather, and then the natural course of 
events can only be hastened by a few days. 


EartH Currents on Ben Nevis. 

Disturbances from earth currents are frequent on 
the telegraph line up Ben Nevis, and some regular 
observations on them were made in October last 
year by means of a galvanometer in the circuit. The 
results show that from midnight until 4 a.m. there 
was an earth current passing up the mountain, and 
reaching its maximum about 2 4.m. This was fol- 
lowed by a slight return current down the line till 
5 a.M., when a strong current up the line set in, 
reaching its maximum for the day at 104.m., and 
its minimum at 1 p.m, After this the current in- 
creased rapidly down the line again till 3 P.m., and 
became unsteady during the next five hours. Then 
an uphill current set in again, increasing till 9 P.M., 
and reaching its minimum at 11 p.m. During the 
observation the summit of the mountain was almost 
always enveloped in storm and mist. The current 
was always found to be down the line during a fall 
of snow. It is to be hoped that further observations 
on these earth currents will be made in order to find 
out their true cause and what they indicate. 


PROPOSED RESTRICTION ON THE Import OF Pia 
Tron into Russia. 

It is rumoured at St. Petersburg that the Minister 
of Finance is disposed to accede to the wishes of 
the Protectionist party to restrict the importation 
into Russia of foreign pig iron. The measure urged 
upon the Government by the recent Iron Conference 
was that the importation should be restricted to 
165,000 tons the first year, and that afterwards 
there should be an annual reduction of this quantity 
by 15 per cent., so as to bring about a total pro- 
hibition of the article in seven years’ time. As 
yet, none of the numerous recommendations of the 
conference have been carried into effect, and the 
Minister of Finance having in consequence been 
exposed to the furious attacks of the influential 
Moscow Gazette, has, according to common rumour, 
selected the one in question in order to check the 
agitation directed against his policy. For the East 
Russian iron trade the gradual prohibition of the 
import of pig iron, for the most part English, would 
be a godsend, as it would create a heavy demand 
for the extensive stocks they have on hand. With 
the iron works of the Baltic region, however, which 
are totally dependent for their iron supply upon 
foreign countries, the case is very different, as 
they would lose their present advantage of cheap 
sea carriage, and could not compete with works 
situated close to the Ural Mountains and on the 
River Volga. The proposed measure has therefore 
filled them with alarm, and they are preparing to 
confront it with a powerful opposition. As the 
adoption of a prohibitory policy would very seriously 
injure our iron trade, we sincerely trust that their 
opposition may prove effectual. All the same, it 
would be too much to hope that the minister will 
ignore the dozen or more recommendations of the 
Iron Conference, mainly directed against our trade, 
and if this measure fall through its place will pro- 
bably be taken by another one, attacking the im- 
portation of English agricultural machinery, 
steamers, wrought steel, or some other article. 


WEaTHER Forecasts AND CrrcuLar Storms, 

Dr. Lonie, of St. Andrews, has lately drawn at- 
tention to some of the leading facts connected with 
the science of ‘‘ weather forecasts” and with the 
theory of circular storms. He states that a strict 
examination of the records of the weather in the 
Greenwich Observatory has conclusively proved 
that predictions based on the moon’s changes are 
delusive. But in the matter of sun-spots the case 
is different. There is a remarkable concurrence of 
scientific opinion that the 11} years’ cycle of their 
recurrences leads to increased solar radiation, of 
which we have our share in the form of increased 
evaporation and rainfall, and consequent develop- 
ment of cyclonic and magnetic storms. Such a 
law, if once established, would prove to be an im- 
portant means of weather-forecasting over long 
periods, and, looking backwards over the more 
remarkable weather events of the century, he finds 
two witnesses equally for its truth and its value. 
It has been remarked that a mild winter in Europe 
often corresponds to a severe one in Asia and 
America, and that a mild winter in America cor- 
responds to a severe one in Europe. The years 








1816-17 were marked in the history of Europe by a 
general famine and distress. The wet was such 
that the harvests failed entirely. But the south- 
west wind which blew without cessation over the 
western part of the Continent, and which drenched 
it in its vapours, did not extend beyond Poland, 
and it was the south of Russia whose corn sup- 
ported famished Europe. Again, many persons 
can still remember the increased impulse given to 
the commerce between Europe and America by the 
drought of 1846, which damaged the corn crops in 
Europe, while America had an abundant harvest. 
Such facts forcibly illustrate the important part 
played in the life of nations by variations in atmo- 
spheric currents, and the examples adduced corre- 
spond with the periods of maximum sun-spots and 
minimum sun-spots compiled for the century by 
Dr. Wolf. According to Dr. Lonie we are again 
approaching just such another period of maximum 
sun-spots as happened in the year 1846. 


THE Copper INDUSTRY IN THE CAUCASUS. 

The Russian Government is devoting some atten- 
tion to the copper industry, which has languished of 
late years in all parts of the empire except in Trans- 
caucasia, where Messrs. Siemens have given it a 
considerable impulse by the erection of several 
smelting works and the export of the metal to the 
markets of Persia and Central Asia. According to 
an official report published by the Minister of 
Finance this week, Russia, who in 1856 exported 
3000 tons of copper yearly and imported only 500 
tons, now imports 10,000 tons and exports only 
2000 tons. In this manner Russia, from being an 
extensive exporter, has become dependent on foreign 
countries for her supply, and in the meanwhile 
many old-established copper mines have had to be 
closed owing to the impossibility of competing with 
the foreign article. The Ural region, formerly 
boasting of twenty-two smeiting works producing 
5000 tons of copper yearly, now possesses only ten 
works smelting a little over 1000 tons per annum. 
In the Kirghiz steppes, and in the interior of Fin- 
land, there are extensive deposits of copper ore, 
but in the existing condition of the market it is use- 
less to think of working them. The Caucasus alone 
presents any progress at all. Along the banks of 
the. River Tchorokh, in the Batoum district, are 
immense deposits; and although the malaria has 
impeded the development of the Tchorkh group, 
the Zangezour group, to the south-east, produces 
300 tons a year. Much of this is consumed by the 
neighbouring village of Lantchi, where 80 families 
are engaged in making copper goods for Persia. 
Messrs. Siemens’ works are situated in the Elizave- 
topol Government, and the output of copper is there 
over 3000 tons a'year. The ore is obtained from 
six galleries in the Mis-Dagh mountain, and is 
smelted by charcoal from a forest of 8000 acres be- 
longing to that firm. Upwards of 1500 Persians, 
Greeks, Armenians, and Tartars are employed in 
the works, and the two establishments are connected 
by 20 miles of narrow-gauge railway, costing 
80,0001. to put down. Respecting the richness of 
the copper mines in the Caucasus, we may mention 
that in the Tionet and Telaff districts of the 
Government of Tiflis there is a deposit of copper 
ore, estimated to consist of upwards of 70,000,000 
tons. Fuel being cheap in the Caucasus, and good 
markets at hand, it is expected that the industry 
will shift itself thither completely from the Urals 
in a few years’ time. 


TELEPHONE INTERESTS IN THE UNITED Srarzs. 

The telephone line between Boston and New 
York (234 miles) has been such a success that the 
Bell Company are constructing a line of fifteen 
wires between these two cities. In order to re- 
move the inductive effects, it is necessary to use a 
complete metallic circuit, and not a return through 
theearth. The Bell Company has offered 1,000,000 
dols. for a device which will wholly obviate the 
difficulties due to induction on telephone circuits. 
There is at the present time a considerable well- 
organised opposition to the telephone companies in 
the United States. The annual rentals of tele- 
phones differ in various sections of the country, 
and in some instances are certainly onerous, when 
the amount of capital required for the construction 
and maintenance of the system is considered. The 
primary effect of these controversies has served 
to consolidate the various interests. The minor 
companies and licensees of the Bell Company are 
united in their policy of co-operation, while the 
various interests of the several other telephones 
are equally united in all matters pertaining to an 
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opposition to the Bell patents. The latter company 
has employed a well-known journalist to promote 
their interests hy the useof his fluent pen wherever an 
opportunity for such service appears in the columns 
of any of the public press, Thus far the decisions 
of the lower courts have sustained the Bell patent 
in its broad claim of the ‘‘electric transmission of 
articulate speech,” but it is quite possible that the 
breadth of this claim will be modified by the 
Supreme Court on the ground that the law in re- 
gard to patents does not allow patent protection to 
e given toa principle, Such a decision would be 
in conformity with the decision which recognised 
Morse as the inventor of the electric telegraph, yet 
disallowed that portion of his patent claiming all 
methods of electrical transmission of messages, and 
confined the scope of his patent to his specific de- 
vices and combinations, or their mechanical equiva- 
lents. Atthe present time the representatives are 
petitioning the Secretary of the Interior, who has 
supervision over the Patent Department, to cause 
action to be taken by the Attorney-General in the 
name of the people against the Bell patent, alleging 
that for various causes it never ought to have been 
granted. It is premature to attempt the solution 
of the conflict of testimony offered, but one result 
of this matter will probably take form at the coming 
session of Congress in the passage of legislation con- 
taining ameans for the Patent Department annulling 
a patent obtained otherwise than in strict accord- 
ance with the law. At present a patent once issued 
cannot be set aside, except by long and tedious liti- 
gation extending through the higher courts. 


SorkEE at UNIVERSITY COLLEGE. 


The third annual meeting, held in connection 
with the Engineering Society at University College, 
Gower-street, took place on Wednesday evening. 
Professor and Mrs, Kennedy received a very large 
number of guests, chiefly composed of the younger 
members of the profession and their friends, and 
on this occasion the fair sex seemed to predominate 
considerably, As on previous occasions, the Engi- 
neering Laboratory proved the centre of attraction, 
and in it a varied and interesting number of engi- 
neering objects, partly the property of the College 
and partly lent by different firms, were tastefully 
arranged, and their inspection fully occupied 
the evening of those bent on a studious pastime. 
Additional attractions were however provided in 
the library, where various exhibits of photographs, 
photographic apparatus, and processes, attracted 
considerable numbers, while for part of the even- 
ing the great Botanical Theatre, where a vocal and 
instrumental concert was provided, was crowded 
with an enthuiastic audience, others amusing them- 
selves with listening to the concert by means of 
telephones fitted up in the Flaxman Gallery. An 
interesting improvement in the testing machine 
has just been completed by Professor Kennedy, 
the force pump is being driven by means of an 
eccentric fixed to the shaft of a small Davey motor, 
and the pipes are arranged in such a manner, that 
either the pump alone or in connection with the 
accumulator, may be used ; the pump again may be 
driven by power or worked by hand. The Ashcroft 
automatic test-recorder, which has also recently 
been perfected was shown in action during the 
evening giving excellent results, the diagrams 
obtained differing from that published in con- 
nection with Mr. Wicksteed’s paper, read before 
the last meeting of the Institution of Mechanical 
Engineers, on another page in this week’s Encr- 
NEERING, only in this particular, that the ver- 
tical ordinates in the Ashcroft diagram are not 
straight lines, but parts of a circle. Special advan- 
tages of this little apparatus are its simplicity and 
cheapness, the one at University College being 
made for about 10/1. In addition, the recorder 
has no weighty parts. Errors due to inertia are 
therefore excluded. We shall shortly be able to 
place a detailed description of this interesting in- 
strument before our readers. Among the novelties 
exhibited may be mentioned Pearca’s friction still 
for rendering sea water drinkable (see ENGINEER- 
1nG, January 8, 1886), some magnificent forgings 
of manganese bronze for salvage pumps, exhibited 
by Messrs. W. H. Allen; a mann 3 in. by 2 in, 


by 3 in. double-cylinder Worthington pump; a 
very pretty miniature three-cylinder Brotherhood 
engine driving a turbine ; a Borns single-cylinder 
piston indicator ; and a variety of other objects. 
At about 11 p.m. the assembly gradually broke up, 
after spending an interesting and pleasant even- 
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ENGLISH ENTERPRISE AND BURMESE PETROLEUM. 


The departure from Batoum, within the last few 
days, of two petroleum tank steamers, each laden 
with over 1000 tons of oil destined for the Euro- 
pean market, marks a revolution in the petroleum 
industry, to which we may fairly claim to have con- 
tributed by the prominence we have given to the 
oil regions of the East in these columns. It is now 
nearly two years ago that the series of articles on 
the ‘‘Petroleum Industry of Southern Russia,” 
penned by Mr. Charles Marvin, who had just 
arrived from the Caspian region, demonstrated that 
the astonishing development of the Baku oil trade 
had been due to certain engineering innovations, 
which we predicted would be applied in time to the 
Black Sea region and sooner or later disturb the 
American industry. The remarkable success achieved 
in a few years, whereby sixty large oil steamers had 
been placed on the Caspian, hundreds of miles of 
pipe line laid down, and thousands of tank cars 
kept continually running on the Russian railways, 
was essentially an engineering triumph; a few 
Swedish engineers having transformed the com- 
mercial chaos existing for generations into a power- 
ful organisation capable of dominating the market 
of the whole Russian empire and securing outlets 
abroad. What Mr. Marvin wrote then is well 
known to our readers, and there is no need to 
recite afresh his facts; but there is a point con- 
nected with the realisation of what was predicted 
in regard to Batoum, conveying a moral to English 
readers. Depressed as trade has been in England 
since 1878, no one will pretend that trade in Russia 
has been brisker. Asa matter of fact, business in 
England has been relatively sound and prosperous. 
Yet it has been in the midst of the gloom prevailing 
in Russia since 1878 that the petroleum industry 
has been built up and achieved its present success. 
The difficulties seemed insuperable ; they were cer- 
tainly greater than any to be found in Beluchestan 
and Burmah ; yet, although remarkable discoveries 
of oil have been made in both those regions, we 
hear of no application of British capital and engi- 
neering skill to their development, The richest 
petroleum districts of Burmah are in the territory 
we have just annexed, and they have immediately 
adjacent to them the immense markets of India 
and China, now dependent on the far-distant 
American supply. If dacoity still remains to be 
suppressed in Burmah, the springs near Quetta are 
as safe as any at Baku. We hear of nothing against 
the possibilities of both sources of supply, and yet 
stagnant British capital and engineering skill make 
no efforts to follow the example set by Russia in 
the Caspian. We trust that the arrival of the oil 
steamers from Batoum will dispel this apathy, and 
that England will drive American oil out of India 
with Burmese kerosine as successfully and as 
rapidly as Baku oil has driven it out of Russia. 


BESSEMERISING OF CoppER Mattes. 
On former occasions we have drawn attention to 
the treatment of copper mattes in converters, 
similar to the Bessemer converters, as practised by 
M. Manhés at works in France, and introduced by 
him to several places in other countries. Up to 
comparatively recently M. Manhés was using only 
vertical converters for working the mattes, the 
main difference between them and the regular 
Bessemer converters consisting in the position of 
the blast nozzles, which were not placed in the 
bottom us usual, but in the sides some little dis- 
tance from the bottom. The reason for this was 
that when the concentration of a matte was carried 
so far that metallic copper separated and sank to 
the bottom, the metal was rapidly chilled by the 
passage of the blast, and eventually left in the con- 
verter. This was avoided by placing the nozzles at 
some distance from the bottom, and it was possible 
to convert rich matte wholly into copper, and still 
retain the metal in the liquid form necessary for 
its removal from the converter. But even with 
this arrangement it was not found practicable to 
convert a low-grade matte direct at one operation 
into copper, because the amount of slag produced 
was so large. It was found better to blow fora 
time, concentrating the matte, and then to pour 
out the rich matte and slag into pots, let them 
separate, and finish the conversion of the matte 
into copper in another separate operation. This 
of course caused delay and increased expense, and 
M. Manhés has endeavoured to overcome this ob- 
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only 20 per cent. of copper. The converter in ques- 
tion consists of a cylindrical vessel of sheet iron, 
suitably lined with refractory material, placed with 
its long diameter horizontal and arranged to turn 
on rollers like a Dank’s puddling furnace or other 
furnace of that type. A wind-pipe runs along one 
side of the casing from which blast can be blown in 
through some twenty nozzles passing through the 
lining of the furnace. There is a neck on the 
opposite side of the furnace from the nozzles, 
through which the gases escape during the blow, 
and through which the liquid contents of the con- 
verter can be discharged at the close of the opera- 
tion. The two ends of the converter have open- 
ings in them, which can be closed as required, and 
which serve for the observation of the process, for 
the introduction of any requisite fluxes, and chiefly 
for the removal of slag at any stage during the 
operation. This converter is not intended to re- 
volve during work. It is made to turn on rollers 
so that the blast nozzles may be at any moment 
brought below the surface of the matte, or raised 
above it in a perfectly easy manner. By means of 
this furnace, or converter, it is easy to regulate 
the process so that the slag formed is kept ata 
proper consistency and can be removed rapidly 
without interrupting the work or necessitating a 
change from one converter to another. 


New Sources oF MANGANESE ORE. 
Although the Russian charcoal iron industry is 
so depressed that at the close of last year’s fair at 
Nijni Novgorod, upwards of 70,000 tons of pig 
iron remained unsold, it would be too much to 
say that Russia is deriving little benefit from her 
mineral treasures. If we might venture to hazard 
a prediction, we should say that in a very few years’ 
time the export of iron ore will be one of the most 
important branches of Russian trade in the Black 
Sea. What can be done in this line may be 
estimated by a reference to the progress of man- 
ganese ore in the Caucasus. It is not so long ago 
that this business was wholly under the control of 
a few Greeks, who shipped it from the Caucasus to 
Constantinople, whence it found its way to one or 
two hands in this country. Now there is a direct 
export of the ore from Poti and Batoum to Austria, 
France, England, and other countries, and it is 
already known in the market as the best that can 
be had. In 1879 the production of manganese ore 
in the Caucasus was only 1000 tons; last year, up 
to September alone, 30,000 tons had been shipped 
from Poti and Batoum, and it was believed that the 
total by the end of the season would not be much 
under 45,000 tons. Considering the perturbed condi- 
tion of the Batoum district after Russia took it over, 
and the natural disinclination of Europe to resort 
to business in a region so recently the theatre of 
war, such an advance is very remarkable, and de- 
monstrates the good quality of the ore, which often 
surpasses by 16 per cent. the very best manganese 
obtainable elsewhere in Europe. Most of the ore 
comes from the districts of Jiatura and Rion, near 
the Quiril Station on the Poti-Tiflis Railway, and 
being situated on the west side of the Lesser Cau- 
casus, has an easy run down to the sea coast. The 
chief drawback of the industry is the want of a 
good road, 30 miles long, from the Quiril Railway 
Station to the mines—a matter that is now re- 
ceiving the attention of the Caucasus authorities, 
and is likely to end by a branch line being laid 
down by the Transcaucasian Railway Company. In 
conjunction with this the improvement of naviga- 
tion on the River Rion is also projected, so as 
to allow of consignments of ore being floated down 
to Poti. When these improvements are effected it 
is estimated by the Government surveyors that the 
export of manganese will spring at once to 100,000 
tons a year and add to the prosperity of this part 
of the Caucasus. The deposits are of great magni- 
tude, and the supply is said to be practically in- 
exhaustible. But even if this were not so, there 
are other deposits between Tiflis and Baku, on the 
east side of the Lesser Caucasus, near the Elesa- 
vetapol Station, which would make good any de- 


ficiency. These deposits are situated close to the 
copper mines of Messrs. Siemens Brothers, in the 
Dashkezon defile, and according to a recent official 
report, the extension hither of a short line of rail- 
way would enable 150,000 tons of manganese, hema- 
tite, and other iron ores to be exported every year. 








PopuLATION oF BosTon.—A census just taken of Boston 


shows a total population of 390,406. ‘The increase in the 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market,—The warrant market was 
firm last Thursday morning, and prices at one time were 
2d. per ton above the previous day’s closing quotations ; 
in the afternoon, however, dulness set in, and the closin 
prices were 4d. per ton under those of Wednesday, though 
still ld. higher on the week. There were transactions 
in the forenoon at 39s. 54d. to 39s. 7d. and back to 39s. 64d. 
cash, also at 39s. 74d. to 39s. 84d. one month, the close 
being sellers at 39s, 7d. cash and 39s. 84d. one month, 
and buyers 4d. per ton lower. In the afternoon business 
was done at 39s. 64d. down to 39s. 44d. cash, also at 
39s. 84d. to 39s. 64d. one month, with sellers at the close 
at 39s. 64d. one month, and buyers at 39s. 6d., and the 
cash price nominally at 39s. 44d. Friday’s market was 
much depressed, and prices fell to 39s. cash, being $d. per 
ton under the previous week’s lowest quotation, and the 
lowest recorded since the year 1852. The closing quota- 
tion was 3d. under that of the previous Friday. Business 
was done on forenoon ’Change at 39s. 4d. to 39s. 1d. cash, 
also at 39s. 54d. to 39s. 3d. one month, and at the close 
there were sellers at 39s. 3d. one month, and buyers at 
39s. 24d., with the cash price nominally at 393. 1d. 
Transactions took place in the afternoon at 39s. 1d. 
to 393s. cash, also at 39s. 3d. to 39s. 14d. one month, 
the market closing with sellers at 39s. O}d. cash and 
39s. 2d. one month, and buyers at 4d. per ton less. 
The warrant market opened weak on Monday, and at 4d. 
per ton under last week’s lowest, but recovered, and closed 
1} per ton above last week’s final quotation. Business 
was reported at the opening at 38s. 114d., improving to 
39s. 14d. cash, also at 39s. 14d. to 39s. 3d. one month, and 
the close was buyers at 39s. 1d. cash and 39s. 24d. one 
month, with sellers at }d. more per ton. In the after- 
noon there were transactions at 393. 2d., 393. 24d., and 
back to 39s, 13d. cash, also at 39s. 34d. to 39s. 44d., and 
back to 39s, 34d. one month, the close being buyers at 
39s. 14d. cash and 39s. 3d. one month, and sellers wanting 
$d. per ton higher. Yesterday’s market experienced a 
severe drop, to the extent of 74d. per ton, being the 
heaviest fall in one day for a considerable time past. At 
one time prices touched 38s, 44d. cash, being 7d. under 
the lowest quotation hitherto since 1852, and 1s. 74d. 
under the panic price in 1879. There were transactions 
during the forenoon at 39s, 1d. to 38s. 9d. cash, also at 
393. 2d. down to 38s. 104d. one month, with sellers at the 
close at 38s. 84d. cash and 38s. 104d. one month, and 
buyers at 4d. per ton under. In the afternoon the quota- 
tions were 38s. 74d. te 38s. 44d. cash, and 38s. 9d. to 
38s. 64d. one month, the close being buyers at 38s. 6d. 
cash and 38s. 8d. one month, and sellers at 4d. per ton 
higher. There was a little improvement to-day, the 
cash price advancing to 38s. 84d. and the month’s 
price to 38s. 94d., both forenoon and afternoon, 
while at the close rather firmer prices were asked. 
Not only are there no signs of improvement in the pig- 
iron market, but the prices have a decidedly downward 
tendency. On one or two occasions a large amount o 
speculative business has been done, but unless where it 
is necessary to cover oversales, buyers, as a rule, are de- 
terred from investing, owing to the unsatisfactory condi- 
tion of the market through increasing stocks and de- 
creasing shipments, combined with the meagre extent of 
the inquiries and orderscoming to hand from the prin- 
cipal foreign iron-consuming centres. Makers of special 
brands are becoming anxious sellers, and the holders of 
hematite pig-iron warrants are pressing them for sale for 
cash. The home trade continues to be very quiet, with 
no features of special importance. There are now 94 blast 
furnaces in actual operation, one having been damped out 
at Glengarnock, and another blown in at the Eglinton 
Iron Works. A year ago there were 92 furnaces blowing 
in Scotland. It isexpected that two furnaces at Quather 
Iron Works, which have been in constant blast for many 
years, will shortly be blown out in order to undergo 
repairs. Last week’s shipments of pig iron from all 
Scottish ports amounted to 7852 tons, as compared with 
5621 tons in the preceding week, and 8315 tons in the cor- 
responding week of last year. The United States took 
550 tons; Australia, &c., 335 tons; France, 210 tons; 
Italy, 1851 tons; Russia, 100 tons ; Holland, 725 tons; 
and other countries, smaller quantities. The stocks of 
pig iron in Messrs, Connal and Co.’s public warrant stores 
stood at 688,684 tons yesterday afternoon, as against 
686,427 tons yesterday week, showing an increase of 2257 
tons for the week. Since this time last year these stocks 
have increased to the extent of about 104,300 tons, and it 
is understood that considerable additions have been made 
to the stocks in makers’ private yards. 


The Hammermen’s Strike at Dalzell Steel Works.—The 
strike which recently took place amongst the hammermen 
employed by Messrs. Colville and Son at the Dalzell 
Steel Works, Motherwell, in consequence of some mis- 
understanding in regard to tonnage rates, has been 
— settled, concessions having been made on both 
sides, 


Reduction of Miners’ Wages.—Notices have been posted 
within the past few days at a number of the collieries in 
the Hamilton and Larkhall districts announcing that the 
advance of 6d. per day made on the miners’ wages about 
three months since is to be withdrawn forthwith. As 
might be expected the men are very much shocked at 
the announcement. They have been holding meetings 
this week, but it does not seem as if they intend to 
oppose the reduction by a strike. The Hamilton men 
are reported to have resolved to work only eight hours a 
day and five days a week with the view of restricting the 
output of coal. According to the secretary of the Fife 
and Clackmannan miners, who are also under notice of a 
reduction of wages, the miners of Northumberland are at 
present earning 5s. 2d. per day, with free house and fire 





coal, and their wages have only fallen 14d. per day since 
the beginning of 1884, whereas the Fife and Clackmannan 
men have already submitted to a reduction of 30 per cent., 
and are now to be subjected to a further reduction of 10 
percent. They have asked a conference with the coal- 
masters, in the hope that they may prevail upon them to 
withdraw the reduction notice. 


The Forth Bridge Works.—The following is the latest 
report of the engineers as to the progress of the Forth 
Bridge Works: The twelve great piers for carrying the 
1700 ft. spans are finished, with the exception of a few 
courses of masonry on the Inchgarvie south-west pier and 
the completion of the Queensferry north-west pier. As 
stated in our last report, the work at the latter pier was 
much delayed by the tilting and subsequent bursting of 
the caisson. The restoration of the caisson to its original 
position was an extremely difficult and, in the opinion of 
many, an almost impossible operation, but after much 

reliminary work it was successfully accomplished on 

ctober 9. At the present time the caisson is resting 
securely on the strong boulder clay at a depth of about 
65 ft. below high water, and the last main pier will there- 
fore be very quickly finished. All the other piers are 
built to the height of the under side of the viaduct girders. 
On the north side of the Forth the five spans of viaduct 
girders are being raised gradually to the required height, 
and although the length of the girders is 800 ft. 
and the weight 1000 tons, they are lifted in one piece 
by the hydraulic appliances provided as easily and as 
safely as a small girder is lifted by an ordinary crane. 
On the south side of the Forth the viaduct girders are 
ready to be lifted in the same manner. The erection of 
the steel work of the main spans has been commenced both 
on the north side and at Inchgarvie. The manufacture 
of the superstructure is proceeding very satisfactorily. 
During the past six months about 6500 tons of steel have 
been delivered at Queensferry to meet the requirements 
of the work, which quantity is equal to 50 per cent. of the 
whole of the previous deliveries. Considerable progress 
has been made with the rivetting plant and the appliances 
generally for erecting the superstructure of the main spans. 
All of the work continues to be of the high quality which 
has hitherto distinguished it. At the twenty-fourth half- 
yearly meeting of the Forth Bridge Railway Company, 
which was held in Edinburgh yesterday, it was stated 
that the sum expended on the works during the half-year 
was 223,7891., making a total expenditure of 1,405,093/., 
and that the estimate of further expenditure was set down 
at 1,034,9197. A statement was also made to the effect 
that there were capital powers and other assets to meet 
further expenditure to the amount of 1,156,769. 


Contract for a New Orient Liner.—The Fairfield Ship- 
building and Engineering Company (Limited) have just 
secured an order to build a steel screw steamer of upwards 
of 6000 tons gross for the Orient Line. She will measure 
480 ft. long by 52 ft. broad and 37 ft. deep, and she will 
have accommodation for 316 first and second-class saloon 


f| passengers, and 500 steerage passengers. Her engines, 


which are to be of the triple-expansion type, are to indi- 
cate 8000 horse-power, the steam pressure being 150 1b. 
per square inch. 


The Machinery Department of the Edinburgh International 
Exhibition. —This department of the forthcoming Edin- 
burgh Exhibition, will be one of the most important of the 
kind that has hitherto been seen in any local exhibition. 
There will be twelve engines giving power for the electric 
light, and for the machinery in motion, developing in all 
about 1400 horse-power. There will be four lines of shafting 
running through the machinery department, giving power 
to about 120 exhibitors of looms, spinning machinery, print- 
ing, and to paper-making, soda water, chocolate, cocoa, and 
other food manufacturers, as well as about twelve firms 
of bakers and confectioners. There will also be about 
900 ft. of steam pipes for conveying steam to prime 
movers, as well as to the exhibitors requiring steam for 
their own exhibits. Six boilers are to be provided of 1200 
horse-power. 


Important Engine Contracts for the Russian Navy.— 
Within the past few days, Messrs. R. Napier and Sons, 
Glasgow, have closed a contract with the Russian Govern- 
ment for the construction of three sets of twin-screw 
triple-expansion engines each capable of indicating 2000 
horse-power. For the same Government, Messrs. Napier 
and Sons have in hand a set of twin-screw triple-expan- 
sion engines of 13,000 indicated emgage and said to 
be the most powerful engines known. They have likewise 
in hand two sets of twin-screw engines of the same type, 
each of 8500 horse-power, for the two belted cruisers 
Australia and Galatea, which are in course of construc- 
in their shipyard at Govan. 


The Tay Bridge.—The work of sinking the piers for the 
Tay Bridge is now within measurable distance of com- 
pletion, and much interest is taken in the gradual ap- 
proach of the two pontoons which are engaged in the 
operation. Yesterday the northmost pontoon finished a 
set of piers, and it was shifted southward to the next set, 
only seven piers remaining to be sunk. A considerable 
loss of time was caused during the recent severe weather, 
as the hard frost put a stop to the concrete and brickwork ; 
but as the weather improves, and the daylight lengthens, 
the work will be pushed vigorously forwards, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Threatened Strike at Thorneliffe Iron Works.—As stated 
in last week’s issue, a number of the engineers at the 
Thorncliffe Iron Works, near Sheftield, have received 
notice of a reduction in their wages. They are members 
of the Amalgamated Society of Engineers, and held a 





meeting on Saturday last, at which they resolved to 
resist the reduction and suggested a compromise. 


South Yorkshire Miners.—The mining dispute at Fry- 
sterne has at length been settled, an agreement between 
the contending parties having been arranged. A meeting 
of the Yorkshire Miners’ Association has resolved to call 
on Members of Parliament in the district to support the 
measure for the appointment of a labour bureau. There 
is considerable feeling on the question amongst the men. 
The coal trade continues very depressed for this time of 
the year, and the output is on the decrease. The Micklay 
Pit has been closed and the horses wound out. In the 
adjoining Derbyshire field, trade is very bad, and 
hundreds of miners are out of employment. Prices at 
the pit bank are as follows: Best Silkstone, 10s. 6d. 
per ton ; seconds, 9s, 6d. ; Barnsley softs, 8s, 6d. ; hards, 
7s. 6d. ; nuts, 5s, ; slack, 3s. 6d. to 5s. Owing to the de- 
pression in the coal trade not one-half the coke ovens in 
the district are at work, and prices vary from 14s. to 18s. 
per ton. 


Germans and the Cutlery Trade.—The merchants and 
manufacturers of Sheffield are becoming demonstrative as 
to the piracies committed by German cutlery manufac- 
turers. But the most serious part of the case lies in the 
fact that the worst offences are committed not only with 
the sanction but by the aid of the Sheffield traders them- 
selves, A vast amount of cutlery of all descriptions is 
being imported into the town from Germany. It is re- 
wrapped by merchants in Sheffield and labelled with their 
name and trade marks. The Sheffield Chamber of Com- 
merce has adopted a resolution approving of the imposi- 
tion of a — duty of 10 per cent. on German 
cutlery. Formerly large quantities of wrought-steel 
blades and tools were sent to Germany, and there “ got 
up” by German workmen. Now the contrary is the case, 
During this season a large quantity of German-made 
skates has been sold by a Sheffield manufacturer as his 
own make. 


Steel Trade.—Special attention is now being directed in 
the town to the making of large workings in steel by 
means of hydraulic compression. The major portion of 
this work has for many years past been done by 
hammer, but as engineers are now favouring the hydraulic 
method, local houses are preparing themselves for the 
market. In the bayonet trials the steel supplied by a 
Sheffield firm has stood the test. In the Leeds district it 
is reported that the engineering trades, as a rule, are very 
depressed, but that there is still a fair call for locomo- 
tives for agricultural and tramway purposes. Common 
cast steels are almost run out of the market by best classes 
of Bessemer, which, when specially made for cutlery 
purposes, and a fair price paid for it, is “‘ converted” so 
as to work well, and run of even temper. Even good 
razors can be made out of high-class Bessemer. 


Chesterfield and North Wingfield Tramway.—A public 
meeting of the property owners and ratepayers of Chester- 
field has decided to oppose in Parliament the scheme for 
the construction of the Chesterfield, Hasland, and North 
Wingfield Tramway. The object in view is for the town 
to have a voice in saying how the line shall be constructed 
so as to insure the maximum of advantage with the 
minimum of risk. 


The Coal Trade from the Erewash Valley.—During the 
past month the following tonnage of coal was sent from 
the pits in the Erewash Valley to London: Clay Cross, 
28,500 tons ; Longing Mill, 18,500 tons; Grassmoor, 
17,100 tons ; Blackwell, 16,800 tons ; and Staveley, 11,200 
tons. The Staveley Company are extending their opera- 
tions by sinking new shafts on the field owned by them. 
The Midland ilway Company conveyed a total of 
216,885 tons, as against 208,935 tons in January last year. 


Sheffield Trade with the United States.—The shipments 
of Sheffield steel and cutlery to the United States for the 
last month show an increase, namely, 34,448/., as against 
30,8987. in January, 1885. In steel the value exported 
was 14,463/., as compared with 11,9597. in January, 1885, 
and in cutlery the value exported last month was 13,820/., 
as compared with 11,0577, for the corresponding month of 
last year. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
moderate attendance on Change, but the tone of the 
market was again depressed, and scarcely any business 
was transacted. No. 3 Cleveland pig for prompt delivery 
was offered at 30s. 9d. per ton, and as on the previous 
market a parcels were disposed of at a trifle below this 
figure. The shipments of pig iron from Middlesbrough 
are rather better this month, amounting to 29,700 tons up 
to date as compared with 21,800 tons t« the same time last 
month. The production of pig iron is still much in excess 
of the demand, and the consequence is that stocks con- 
tinue to accumulate. In addition to the large hold- 
ings by the ironmasters themselves, Messrs. Connal 
and Co., the warrant storekeepers at Middlesbrough, 
have now in stock 165,129 tons, which is an increase 
of 4789 tons on the week. No intimation has yet 
been made by any of the ironmasters as to any 
steps being taken with a view to reducing the productive 
power of the district, but this subject is the constant 
topic in commercial circles, and it is argued that any 
further decline in price must result in the blowing out of 
blast furnaces. On the other hand it is contended that 
if the shipbuilders’ strike in the North of England were 
settled, that some improvement would take place at 
once in business generally, and that the long looked- 
for disasters in the iron trade would be happily 
averted. The manufactured iron trade remains in 
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the same depressed state which has characterised 
it so long. Owing to the strike in the shipyards 
on the Tyne, Wear, and Tees the mills and forges in the 
north have been almostentirely idle of late. Prices are 
based on ship plates selling at 4/. 10s. to 41, 12s. 6d. per 
ton, angles at 4/. 7s, 6d., and stee! ship plates at 6/, 12s. 6d., 
all less 24 per cent, at works, Some of the manufactured 
iron works are closed entirely, and it is feared that it will 
be some time before they can be res 
Engineering and Shipbuilding.—Engineers and iron- 
founders continue fairly busy, but pew do not improve, 
and orders come in only slowly. The unfortunate strike 
at the shipyards on the northern rivers against the pro- 
posed reduction of wages is still unsettled, and nearly all 
the shipyards are entirely idle. Since our last notice the 
employers have modified their claim of 124 per cent. re- 
duction to 10 per cent., but the men decline to entertain 
this proposal, and there seems a reason to suppose 
that the unfortunate struggle will carried on for a 
riod which cannot possibly be definitely fixed at present. 
n the northern towns the distress and poverty is truly 
appalling. It is stated that in Sunderland alone some- 
thing like 15,000 men and boys are out of employment, 
and that there is a total of panes ee between 
the Tyne and the Tees bordering on 30,000. ‘To meet the 
wide-spread distress caused by enforced idleness private 
benevolence has been most conspicuous, In the various 
towns the ordinary pene law organisations for alleviating 
distress have been backed up by committees who have 
appealed to their fellow citizens for funds which have 
come freely to hand, and with which thousands of poor 
people have been prevented from absolute starvation. 


The Steel]Trade.—There is still a capital demand for 
steel rails and sleepers, and although the output of the 
various works is so large, orders remain on the books which 
will occupy them fully for the next few months, 


The Coal and Coke Trades.—The fuel trade is unaltered. 
In some parts of the northern coalfield the output is 
being reduced. 


LAUNCHES AND TRIAL TRIPS. 

Messrs, T. B. SzatH AnD Co., Rutherglen, Glasgow, 
on the 5th inst., launched a handsome steel screw steamer, 
named the Coomondery, which is intended for passenger 
and goods traffic between Sydney and Crolargatta, New 
South Wales. She is classed 90 Al in Lloyd’s ister, 
and measures 110 ft. by 20 ft. by 7 ft. 6 in. Messrs, 
Kincaid and Co., Greenock, are supplying her with com- 
pound surface-condensing engines of 40 horse-power 
nominal, which are expected to give a speed of 9 knots 
per hour. When completed she will be rigged as a sailing 
schooner and make the voyage to Sydney, vid Cape of Good 
Hope, under sail alone. 


The Olaf Kyrre, built by Messrs. Martens, Olsen, and 
Co.. of Birgen, Norway, was launched on the 8th inst. 
Her dimensions are: Length over all, 206 ft. ; extreme 
breadth, 29 ft. ; depth of hold, 14 ft. 104in. She is in- 
tended for the tourist traffic on the North Cape. Her 
engines, built by the same firm, are triple-expansion, the 
first of this kind built in Norway. She will be the first 
vessel fitted with electric light in Norway. 








On Friday, the 12th inst., the twin-screw cable steamer 
Mirror, built and engined by Messrs. R. Napier and 
Sons, Govan, for the Disstetn Telegraph Company, Lon- 
don, had her official trial trip on the Clyde. She made 
four runs over the measured mile at Wemyss Bay, attain- 
ing @ mean speed of 124 knots, which was recognised by 
the ee of the Telegraph meee cy * as a 
successful completion of the original contract. Built of 
steel, and classed 100 Al at Lloyd’s, the Mirror measures 
250 ft. by 34 ft. by 25 ft. 4in., and is a vessel of 1500 tons 
gross. She was designed by Mr. Joseph Birnie, and is 
intended for laying, picking-up, and repairing the tele- 
graph cables belonging to the company. In respect of 
ner own twin-screw engines, the water-tight compart- 
ments for trimming and ballasting purposes, her cable 
machinery, and electrical appliances, the Mirror is a 
most perfectly equipped vessel. She is the fourth steamer 
built for the Telegraph Company within little more than 
a year, in addition to which she is Messrs, Napier and 
Sons’ ** No, 400.” 








MISCELLANEA. 
At the half-yearly meeting of the Great Northern Rail- 
way Company it was stated that the ironstone traffic had 
been angmented by 96,765 tons, 


The gas sold per ton of coal carbonised during the last 
half-year by the Gaslight and Coke Company had been 
9742 ft. or about 20 ft. more than in the corresponding 
period of 1884. 


The directors of the Gloucester Wagon Company have 
declared an interim dividend for the half-year ending 
December 31 at the rate of 3 per cent, per annum against 
4 per cent. last year. 


The Compana Mexicaiia Transatlantica, whose steamers 
run between Hamburg and Mexico, intends, in conse- 
uence of representations from Mexican importers of 
Igian manufactures, to make them in future call at 
Antwerp. 


Ninety-three per cent. of the Great Northern Railway 
system is now laid with steel rails. Twenty new en- 
gines, eight tenders, forty carriages, and three hundred 
and fifty wagons had been turned out during the last half- 
year, 


The report of the Maxim-Weston Electric Company 


sed the sum of 3606/. 5s, to a general reserve account. 

he total balance at credit of profit and loss account, is 

ree eT recommend the payment of 74 per cent. 
ividend, 


The Invalide Russe to-day announces that the schooner 
Alent and the torpedo cruiser Captain Sacken, now bein 
built. in Norway and at Nicolaieff respectively, an 
six gunboats, also in course of construction, have, by 
me ukase, been placed on the list of Russian war 
vessels, 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended February 7, 
amounted, on 15,260} miles, to 1,054,611/., and for the cor- 
responding period of 1885, on 15,0614 miles, to 1,067,343/., 
an increase of 198} miles, or 1.3 per cent., and a decrease 
of 12,732/., or 1.1 per cent, 


The proprietor of the Gua Iron Works at Decazeville, 
in France, has notified that, trade not being sufficiently 
remunerative, it is impossible for him to grant the advance 
of wages demanded the ironworkers, and that if the 
men are dissatisfied he will be compelled to close the 
works, 

A part of the building now being erected in which the 
forthcoming Liverpool Exhibition is to be held collapsed 
on Tuesday last. Sixteen columns, with the attached 
girders and beams bearing the roof, fell in, and eighteen 
men were injured. The building is that in which the 
Antwerp Exhibition was held, and had been purchased 
for the purpose, 


Our Plymouth correspondent states that it is very pro- 
bable that experiments will shortly be made for the 
purpose of ascertaining whether gas can be used for illu- 
reinebng. small vessels of the Navy that are not at 
present fitted with the electric light. It is asserted by 
the promoters of the scheme that a sufficient amount can 
be stored on board the ships without materially interfer- 
ing with their general stowage. 


At a meeting of the joint committee of the representa- 
tives of the plumbers of London, it was resolved to estab- 
lish a “‘ —— for qualified plumbers of London.” The 
register, which is for both masters and journeymen, will 
be opened by the Plumbers’ Company at Guildhall on 
March Ist. The registration of the plumbers of the Lon- 
don district is adopted as a preliminary step tothe exten- 
sion of the system throughout the kingdom. 


The half-yearly report of the directors of the Millwall 
Dock Company states that the number of vessels entering 
the docks was 754, against 666, the Wounege being 757,521, 
against 647,182; the gross revenue, 108,402/., against 
105,796/. ; and the net revenue, 47,734/., against 46,3237. 
The directors recommend a dividend on the ordinary stock 
of 3} per cent., making, with the interim dividend, a re- 
turn of 4? per cent. for the year, or } per cent. more than 
was distributed for 1884. 


The report of the directors of the Southampton Dock 
Company states that the revenue of the half-year last past 
has continued to be unfavourably influenced by the 
general stagnation in trade, but in the result is nearly 
equal to the gross receipts of the corresponding period in 
the previous year. The repairs have been heavy, owing 
to the entire reconstruction of the south jetty at the dock 
entrance and to dredging within the docks, 5000/. is trans- 
ferred from revenue to this account. 


The Archbishop of yrrcac'veg 4 has promised to deliver 
the “‘ Queen’s Prizes” awarded by the Science and Art 
Department, South Kensington, to the students of the 
Metropolitan Drawing Classes on Friday evening, March 
5, at 8 o’clock, in the Memorial Hall, Farringdon-street. 
These classes, which are held in twenty-four centres, are 
under the direction of Mr. W. Busbridge, and consist in 
the aggregate of about 800 working men, who are taught 
in evening classes the principles of drawing and construc- 
tion as applied to the building and engineering trades. 
Each class is under the control of a responsible local 
science committee. 


Messrs. Dickson, Brothers, and Co., of the Waverley 
Works, Sheffield, have issued a circular which contains a 
simple and ingenious mod: of ascertaining the difference 
between machine-cut and hand-cut files. It consists 
simply in noticing whether the teeth of the file are 
parallel for its whole length, which may be done either by 
simple observation or by a couple of straight-edges laid 
across the file one at each end, and coinciding with the 
angle of the teeth. In machine-cut files the angle at 
which the chisel starts is maintained for the whole length, 
whereas in hand-cut files the hand of the workman moves 
radially and causes the teeth to converge. This applies 
to the first, and not to the finishing cut ; if the latter has 
been done by machine the _— of tool will be uniform 
throughout, but, if by hand, the pitch will be finer at the 
end than in the middle of the file, because, in trying to cut, 
the workman always strikes more lightly, giving heavier 
strokes, and consequently producing a coarser pitch as the 
work proceeds. 

Messrs, A. Ransome and Co., of Stanley Works, Chelsea, 
have just issued a new edition of their catalogue of wood- 
working machinery. We understand that this is the first 
of what will be an annual series, it being the intention of 
this firm to publish a new edition every year in order to 
keep the information thoroughly up to date. The book 
perhaps might more accurately be described as a treatise 
on wood-working machines rather than a trade catalogue, 
for not only are the tools illustrated and their advantages 
set forth—after the usual manner of trade catalogues—but 
the way in which the work is performed is also explained 
and the details of the machines described. The section 
which treats of planing and moulding may be specially 
mentioned. To each division which treats of the various 





(Limited) for the year 1885 states that the directors have 





contains excellent matter which cannot fail to be of use 
to practical men. Another excellent feature is that the 
price list is bound in with the catalogue, a plan which 
should save a world of trouble to purchasers. essrs, 
nsome inform us that every machine throughout the 
book is of new design and made from fresh patterns ; in- 
deed this has been a necessity with this firm, as the fire 
which occurred at their works about twelve. months ago 
destroyed the whole of their pattern shop and store. 


The French imports and. exports during January, as 
compared with last year, are as follows : 








Imports. 
1886, 1885, 
francs, francs. 
Food sf 100,300,000 109,273,000 
Raw materials 141,522,000 148,758,000 
Manufactures 39,609,000 41,617,000 
Miscellaneous 7,472,000 7,302,000 
Total ... 289,903,000 306,950,000 
Exports. 
1886. 1885, 
francs. francs. 
Food wus 35,958,000 42,037,000 
Raw materials... 38,313,000 28,591,000 
Manufactures... 99,169,000 78,551,000 
Miscellaneous _... 8,088,000 7,096,000 
Total . 181,528,000 156,275,000 





Gas AT Parts.—The revenue of the Parisian Company 
for Lighting and Heating by Gas amounted, in the first 
eleven months of last year, to 2,559,753/., showing a de- 
crease of 4626/., or 0.18 per cent. as compared with the 
ae collection in the corresponding period of 





New ZEALAND Rattways.—Mr. Richardson, Minister 
for Public Works, made his official statement August 25, 
He said there were 1477 miles of railway open for traffic in 
the colony, and that the profit realised in 1884-5 had been 
31. Os. 3d. per cent. ; which was 10s. 1d. more than in 
1883-4. 

THE Patent OrrickE.—The committee appointed by the 
President of the Board of Trade to inquire into the duties 
of the Patent Office, under the Patents Designs and Trade 
Marks Act, 1883, will consist of the Earl of Crawford and 
Balcarres, Baron Henry de Worms, M.P., Sir Bernhard 
Samuelson, Bart., M.P., Sir Richard Webster, Q.C., 
M.P., and Mr. Acland, M.P. 


CanaviAN Pactric Ratiway.—In addition to complet- 
ing its main line, the Canadian Pacific Railway Company 
has during the past year built 170 miles of branch line, 
viz., 80 miles on the Manitoba and South-Western, 40 on 
the Manitoba South-Western Colonisation, and 50 miles 
on the Manitoba and North-Western lines. The last- 
mentioned branch leaves the main line at Portage la 
Prairie, and next spring it will be continued to Prince 
Albert. Traffic has been commenced on the 5C miles 
built last year. The company expects to commence 
running a line of steamers to Japanese ports in the spring. 





EXpPLosIon OF A TRACTION ENGINE BoitER.—The boiler 
of a traction engine belonging to Messrs. Yates, Canal 
Foundry, Blackburn, burst on the morning of Wednesday, 
the 10th inst., in Salmon-street, Preston. The boiler was 
of vertical multitubular construction, having a spherical 
copper globe about 24in. in diameter, depending from 
the crown of the firebox, and was technically known as a 
“not” boiler. The bottom of the copper globe or ‘‘ pot” 
was blown out, forming a hole about 12 in. in diameter, 
and the attendant, who was engaged getting up steam at 
the time, in preparation to start, was dreadfully scalded. 
It appears that the boiler had been fed with very dirty 
water, and in consequence of the engine having been 
standing for some time, a — of sediment had accu- 
mulated in the bottom of the “‘ pot” and caused it to be- 
come overheated. 





THE InsPECTION OF Borters IN THE Navy.—The 
Admiralty have issued revised regulations dealing with 
the testing of the boilers of ag. in commission. The 
boilers of ships abroad are to examined and drill- 
tested from time to time by an engineer officer other than 
the officer in whose charge they are. The detailed results 
of the examination, together with a statement showing the 
previous treatment of the boilers, are to be forwarded to 
the Admiralty, a copy being retained by the engineer of 
the ship, while other copies are to be furnished to. the in- 
spector of machinery on the station and to the chief engi- 
neer of the flagship. Unless necessary, not more than one 
boiler in four need be drilled for thickness, preference 
being given to those most worn. A description of the 
a nce, thickness, and nature of the deposit in 
d ferent parts of the boilers is to be abnor and the condi- 
tion of the zinc slabs and the probable number which will 

uire renewal are to be reported. The boilers are to be 
drilled during the time the ship is in commission at 
intervals of not less than eighteen months nor more than 
two years, and when a ship is ordered to be commissioned 
whose boilers, whether new or old, have not been drilled 
for five years, they are to be drilled either before the ship 
is commissioned or as soon afterwards as possible. As 
funnels and uptakes are liable to internal and external 
corrosion and are particularly liable to deterioration, their 
condition and that of the fastenings are also to be re- 





classes of tools an introductory preface is attached, which 
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Ir is apparently a very simple matter to construct 
a counter, but experience shows that these apparatus 
are often the cause of a good deal of annoyance. Either 
the wheels indicating the high numbers stick, on their 
axes by reason of their infrequent movement, or the 
stroke of the lever is too short and the pawl fails to 
engage with the ratchet, or the stroke is too long and 
the lever is bent, or some other trifling accident often 
intervenes to upset a test which has been conducted 
with care, and at great expense, All these sources of 
difficulty appear tothe avoided in Kaiser’s counter, which 
we illustrate on the present page. In it the axis of all 
the wheels is moved at each stroke, and the length of 
stroke of the lever is almost immaterial. Provided it 
moves over an are of about 60 deg., it will turn the 
number wheels satisfactorily, and if it swing the whole 
360 deg. the result is just the same. It is perfectly 
immaterial whether the lever reciprocates, or whether it 
rotates steadily either in one direction or the other ; in 
any case the numbers appear in proper rotation, and 
they are always in line, so that they can be read with- 
out effort. 

Fig. 1 shows a perspective view of one form of this 
counter laid upon its back with the case removed to 
show the mechanism; Fig. 2 is a detached view of a 
ier of ring or star wheels ; Fig. 3 shows the form of 

th of these wheels ; Fig. 4 shows an alternative ar- 
rangement ; Figs. 5 to 9 show the device by which the 
motion is communicated to the number train. Re- 
ferring to Fig. 1, it will be seen that there are two 
parallel axes, one carrying the number wheels and the 
other the star wheels; these are both of phosphor- 
bronze. The periphery of each number wheel is 





KAISER’S COUNTER. 


made in two portions, one bearing the figures, and the 
other being a plain band which serves to lock the star 
wheel. This plain band has a part cut away (Figs. 2 
and 3), and at the time the star wheel is to be rotated 
this gap comes opposite the wheel and thus leaves it 
free to move. Ait all other times the band presses 
between one or two pairs of teeth on the star wheel, 
and so locks the latter fast. In order that this arrange- 
ment may be practicable, the teeth of the star wheel 
are much wider than the disc upon which they are 
mounted, and half this width lies inside the rim of the 
number wheel (Fig. 2). This half gears with the single 
tooth shown in Fig, 3, and the shee half with a ri 
of teeth cast on the back of the next number whee 
(Fig. 2). This being understood the action is similar 
to that of other counters. When the first number 
wheel has made a complete revolution, its single tooth 
rotates the star wheel one-tenth of a revolution, and 
this, in turn, rotates the next number wheel one-tenth 
of a revolution, and so on. 

We now come to the means by which the rotation 
of the engine or shaft, which it is the object of the 
apparatus to register, are communicated to the first 
number wheel. A short spindle (Fig. 1) in the end 
plate of the counter, carries at its inner extremity a 
disc crank with a crank-pin in it. This pin works in 
a slotted lever, and causes the latter to reciprocate, 





whether the crank be driven round and round, or 
merely vibrated. Attached to this lever, which is | 
loose on its axis, is an escapement (Figs. 5 and 6) gearing | 
into an escapement wheel fastened to the main axis, | 
upon which all the number wheels ride, the first wheel 
being fast to it, Figs. 5, 6, and 9, illustrate the es- 








capement in ‘this position and show that a very large 
range of motion can be gs to it without danger. A 
and B are the two wheels ; D! D® the two pallets ; z z 
the teeth. 

These counters are made in many different forms ; 
the mode of mounting and fixing has been designed to 
meet ever ssible case. They are easy to read, 
strong and durable, while their great simplicity and 
handiness must insure them a very extensive use. 
The makers are Messrs. Trier Brothers, 19, Great 
George-street, Westminster, 





TANDEM COMPOUND ENGINE. 

THE engine illustrated by our two-page engrav- 
ing this week is one designed and manufactured 
by Messrs, J. and G. Joicey and Co., Newcastle- 
on-Tyne, for driving the machinery in the exten- 
sions made to the Portland Cement Works of the 
Union Cement Company, Limited, Wallsend-on-Tyne, 
where the means of grinding, both on the wet and 
dry principle, are now of the most complete and most 
modern kind. 

The cylinders of the engine illustrated are 20 in. 
and 36 in. in diameter respectively, with a stroke of 
5 ft., and are fixed on a neat and massive bed- 
plate. This is in three pieces, bolted together by 
internal flanges. The piston-rods are made of Sie- 
mens-Martin steel ; the connecting-rod is of wrought 
iron, with a strap at the crosshead end, the crank 
end being solid. The crankshaft is 134 in. in dia- 
meter at the necks, and runs in bearings of phosphor- 
bronze, which on the side exposed to the pull of the 
ropes, are adjustable by wedge-pieces and bolts. 

he governor stand is bolted tothe side of the bed- 
plate, the casting being also made to form a guide for 
the slide rods, which are worked from eccentrics 
through rocking shafts, so as to shorten the length 
of the steam passages as much as possible. The steam 
distribution is effected by ordinary slide valves, two 
being used for the low-pressure cylinder, and one main 
slide for the high-pressure cylinder, all being worked 
by the same rod, The cut-off to the high-pressure 
cylinder is controlled by the automatic action of a 
overnor, which rotates the expansion slide spindle. 
his is cut with right and left-handed screw threads, 
and brings together or separates two plate valves, 
which work on the back of the main valve, and thus in 
a well-known manner, varies the grade of expansion. 

The surface condenser, air, circulating, and 
boiler feed pumps are all placed beneath the floor. 
The tubes are fixed in the condenser with screwed 
glands. The air-pump is 18 in. in diameter and the cir- 
culating pump 14 in. in diameter, each being 2 ft. stroke. 
The feed pump is 4} in, in diameter by 12 in. stroke ; 
all the pumps are worked from the engine crosshead by 
levers and a rocking shaft. 

The built flywheel is 20 ft. in diameter and is turned 
out in the grooves for 15 round cotton rojes. The se- 
cond motion pulley is 10 ft. in diameter, tlie shaft being 
carried through boxes built in the engin» foundation, 
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and having clutches so that the east and west mills 
may be worked simultaneously or either be taken off 
the engine. 

Steam of 95 lb. pressure is supplied from two Lan- 
cashire boilers (built by the engine builders), and with 
this pressure the engine has been designed to indicate 
400 horse-power, with a piston speed of 500 ft. As 
however the wash-mills, rollers, millstones, pumps, 
elevators, sieves, &c., at present in use only take 250 
horse-power to drive them, the engine is not yet doing 
full work, but so far as it has been tested, the results, 
both in working and economy of fuel have been very 
satisfactory. 

It is contemplated making still further additions to 
these already extensive works, and with this object in 
view, the engine has been made so that another can 
be coupled to the present shaft ; in fact, the company 
have arranged so that they can double the quantity of 
their machinery of every kind, without any addition or 
alteration to existing buildings. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 6, 1886. 

Tue American iron trade is unsettled by reason of 
existing and threatened strikes, by short supplies, the 
prospects of increasing demand, the scarcity of old 
rails and scrap, and the sold up condition of several 
furnaces and mills. The strike in the Connelsville 
coke region, where there are 10,000 coke ovens, still 
continues, and several mills are nearly out of coke. 
Orders are crowding agents and cannot be filled. To- 
day several of the leaders of the strike have been 
evicted, and this policy will be pursued until the Hun- 
garian miners, who are the cause of the strike, are 
brought to terms. Muck bars have advanced from 
29 dols, to #0 dols; forge iron from 15,50 dols. to 
16 dols, and 16.50 dols., with special brands as high as 
17 dols. Foundry irons are firm at 17.50 dols. for 
number two and 18.50 dols. to 19.50 dols. for number 
one, with more inquiry for April and May delivery. 
Old rails are offered at 23 dols. with 22.50 dols. bid. 
Steel rails are firm and quoted at 34.50 dols. The 
advices to-day from various rail mills show that there 
are inquiries for large lots coming to hand, but no 

rticular urgency on the part of railroad builders, as 
it is impossible to obtain supplies under ninety days 
or four months. The ironmakers in Pennsylvania 
and Ohio have been forced to consider the advisability 
of building new furnaces on locations better adapted 
to the production of iron, and have had their attention 
directed to Northern Alabama, concerning which so 
much has been said, The experiences of iron and steel- 
makers who have gone over the field are confident that 
steel can be made for exportation at this point. It 
is believed that natural gas is abundant and that it can 
be utilised at a very little expenditure of money. 





THE PHYSICAL SOCIETY. 

On the 13th inst. the annual general meeting of the 
Physical Society was held, Professor F. Guthrie, Presi- 
dent, in the chair. Professor T. H. Huxley and Mr. A. 
E. Mills were elected members of the “a + The Pre- 
sident read the report of the Council. The treasurer, 
Dr, E. Atkinson, presented his report, which was adopted. 
The meeting resolved that votes of thanks be accorded to 
the Committee of the Council of Education, the Presi- 
dent and officers fof the Society, and the auditors of the 
Society’s accounts. 

The meeting then proceeded to elect officers for the 
forthcoming year, and a ballot having been taken the 
following were declared elected: President, Dr. Balfour 
Stewart, LL.D., F.R.S.; Vice-Presidents, Dr. J. H. 
Gladstone, F.R.S., Professor G. ©. Foster, F.R.S., Pro- 
fessor W. G. Adams, F.R.S., Sir W. Thomson, D.C.L., 
F.R.S., Professor R. B. Clifton, M.A., F.R.S., Professor 
F. Guthrie, Ph. D., F.R.S. The above have filled the 
office of President. Professor W. E. Ayrton, F.R.S., 
Shelford Bidwell, M.A., LL.B.. Professor H. McLeod, 
F.R.S., Professor W. Chandler Roberts Austen, F.R.S. ; 
Secretaries, Professor A, W. Reinold, M.A., F.R.S., and 
Walter Baily, M.A. ; urer, Dr. E. Atkinson; 
Demonstrator, C. Vernon Boys. Other members of 


Council: Conrad W. Cooke, Professor G. Forbes, 
F.R.S.E., Professor F. Fuller, M.A., R. T. Glazebrook, 
M.A.,, FR. -R.S., Professor 


8., J. popsinetn, D.Sc, F.R 
J. Perry, F.R.S., Professor J. H. te M.A., Pro- 
fessor A. W. Riicker, M.A., F.R.S., Professor 8S. P. 
Thompson, D.Sc., C. R. Alder Wright, D.Sc., F.R.S. 

Professor Guthrie, in resigning the position of Presi- 
dent, thanked his colleagues for the help they had afforded 
him since he became President of the Society in 1884, he 
also congratulated the Society upon the highly satisfactory 
state to which it had attained. 

The meeting then resolved itself into an ordinary meet- 
ing. In the absence of the President, Professor Balfour 
Stewart, the chair was occupied by Professor G, C. Foster. 
The following communications were read : 

** On Experimental Error in Calorimetrical Work,” and 
‘On Delicate Calorimetrical Thermometers,” by Pro- 
fessor U. S. Pickering. In conducting a t number of 
determinations of the heat of dissolution of a solid body in 
water, the author has had an opportunity of detecting the 
sources of error incident on such work, and by an exami- 
nation of the result has not only obtained the mean error 
of a series of observations, but has been able to appor- 
tionate this error to its various causes. In the experi- 


but air between the calorimeter and jacket was most in- 
jurious, the space should be entirely open, and no cover 
of any sort should be used. Before reading the ther- 
mometers, as pointed out by Berthelot, the top of the 
stem should tapped for some time, otherwise the 
mercury lags behind the true temperature ; but besides 
this thermometric error, which the author calls the tem- 
porary error, is another effect which may be termed the 
permanent error, of a similar kind, which no amount of 
tapping will remove. He has found and verified by 
special experiments that a thermometer when rising is 
invariably too low, while when falling it is invariably too 
high, Error due to this, which varies in amount with 
different instruments, is avoided by conducting the whole 
experiment with a rising or with a falling thermometer. 
The thermometer employed in these experiments had a 
range of 15 deg. Cent., and a total length of 600 mm. The 
experiments were performed at temperatures varying 
from — 1 deg. to 26 deg. Cent., and as it was important 
that the same thermometer should be used in different 
experiments, and even advisable to use the same part of 
= —_ of the thermometer, the following expedient was 
evs : 


rature required in the experiment, and by the application 
of a flame to the mercurial column just below the enlarged 
eee at the end of the tube that part of the mercury 
above the flame was broken off and driven into the space, 
where it remained when the thermometer was cooled. By 
this means the relative value of a scale division was only 
inappreciably affected, while the absolute value could be 
obtained from a single comparison with a standard. From 
an examination of the results obtained the author con- 
cludes that for further accuracy in this kind of work we 
must look for improvements in the methods employed, the 
instruments having, he believes, attained to a state as 
near perfection as possible. 

**On some New Forms of Calorimeter,” by Professor 
W. F. Barrett. These instruments were constructed for 
the accurate and ready determinations of specific heats, 
notably those of liquids. In the first form the bulb of a 
thermometer is blown into the form of a cup of about 4cc. 
capacity, which thus acts as a calorimeter. Into this cup 
the liquid is dropped directly from a burette, its tempera- 
ture being observed by a thermometer in the burette, the 
mouth of which is closed by the end of the bulb of the 
thermometer, which is ground, and thus acts the part of a 
stopper, so that on raising the thermometer the liquid 
flows from the burette into the cup. The thermometer 
itself forms a balance, the horizontal stem acting as the 
beam is supported by a knife edge, and a pan is attached 
to the further end by the addition of weights, to which 
the weight of liquid added can be ascertained. In the 
second form a simple thermometer with a large bulb is 
used, the latter dipping into a silver vessel into which the 
liquid is introduced as before. 
rofessor S. P. Thompson exhibited a glass calorimeter 
similar in construction to that of Favre and Silbermann; 
water is used instead of mercury, the great density of 
which renders it unsuitable for use in so large a glass vessel. 


NOTES FROM THE SOUTH-WEST. 

Lighthouses on the Scilly Isles.—The Trinity House is 
not only at present engaged in strengthening the Bishop 
Rock lighthouse, but it has also obtained the necessary 
statutory sanction for the construction of a new lighthouse 
on Round Island, one of the most northerly rocks of the 
Scilly Isles. The same authorities also pao to proceed 
at as yd a date as practicable with the erection of a 
second lighthouse on Giant’s Head, the south-east point 
of St. Mary’s, the abolition of the present lighthouse on 
St. Agnes Island being contemplated. In reference to 
the Bishop Rock tower completed in 1858, it was never, it 
appears, sufficiently strong to withstand the heavy seas 
to which it was exposed. In 1874 the building was 
strengthened from top to bottom by internal vertical ties 
of wrought iron, bolted to the walls, but, notwitstanding 
this improvement, large portions of granite were after- 
wards, on several occasions, split from the south-west 
external side of the tower, and many of the prisms of the 
illuminating apparatus were in 1881 broken or seriously 
shaken. The Trinity House, therefore, in 1882, acting on 
the advice of its engineer, Sir James Douglass, deter- 
mined to strengthen the structure by encasing it from 
base to cornice ‘with additional masonry, having a 
depth of 7 ft. at the thickest part, and 2 ft. at the 
thinnest, the new work being carefully dovetailed and 
bonded to the existing tower. It was further decided 
to raise the cornice and lantern about 30 ft. for the 
purpose of relieving those parts of the building from 
the excessive strokes of heavy seas. The work, esti- 
mated to cost about 60,000/., was shortly afterwards 
commenced under the go as resident engineer, 
of Mr. W. F, Douglas. It has since progressed so satis- 
factorily that in June next the present lantern and 
optical apparatus are expected to be removed and replaced 
by a temporary light of the same character as that pro- 
for the permanent illumination of the practically 
rebuilt tower. The permanent light will be probably 
arranged on the biform or triform principle, and it will -be 
shown at an altitude of about 143ft. Round Island is a 
rocky inlet composed entirely of granite of a rather coarse 
texture. It has an area of about 50,000 square yards at 
the level of high water ae tides, but at its summit, 
which rises to about 140ft. above high water, and is 
partly covered with soil, its area is only about 5500 square 
yards, The new tower, which will be built of the local 
stone in cement, will be placed on a site about 100 ft. to 
the southward of the centre of the island, and on the 
highest point of it. 


Rhymney Railway.—A circular has been issued calling 








mental work it was found that the presence of anything 


upon the shareholders to vote coment a Bill proposed by 
the directors, who seek for Parliamentary powers to con- 





The thermometer was first heated to the highest tempe- pa 


struct new lines of railways to the Monmouthshire valleys 
at a cost of 800,000/._ The circular containing the protest 
is signed by some of the principal shareholders, who con- 
sider that it would be most disastrous to the company to 
incur such‘ a heavy responsibility without first obtaining 
from the local colliery proprietors and  paary cers of iron 
works written guarantees that they will send their traffic 
on the new lines. Without such guarantees, it is con- 
tended that the company would have to fight the Great 
Western ilway Company, and the consequent re- 
duction of freights would be ruinous. 


Penzance Floating Dock.—The north wall of this dock 
was reported some time since to be in an wnsound con- 
dition. Steps were taken on the recommendation of Mr, 
Lang, the contractor, and Mr. G. H. Smale, borough sur- 
veyor, to render the wall safe, the falling in of the western 
wall having raised more serious doubts as to the north 
side than need have been entertained. At the meeting of 
the Penzance Town Council on Wednesday, the Quay 
Committee recommended that no furthersteps be taken 
in the matter, and this gave rise to a sharp discussion. 
Mr. Julian considered that it was a pity that the rate- 
yers’ money should be thrown into the sea, and felt 
inclined to censure the surveyor for having entered into a 
heavy expenditure without forethought. Mr. Bazely 
expressed an opinion that no reckless expenditure had 
been indulged in. The council had made a clear gain 
of 24002. by the docks, and if that were throwing money 
into the sea he should advocate that a little more be 
sent iv the same direction, The report of the committee 
was agreed to. 


Gas at Cardiff.—The 98th half-yearly report of the Car- 
diff Gas Company states that there has been a large in- 
crease in the consumption of gas during the past winter, 
and that the directors have in contemplation further ex- 
tensions and improvements at the Grange Works. The 
directors recommend a dividend of 10 per cent. per annum 
on the A stock, and 7 per cent. on the C stock and shares 
created by an Act of 1870. 


Portsmouth Dockyard.—The Lords of the Admiralty 
have decided to demolish the south railway jetty in Ports- 
mouth Dockyard, and to construct another which will 
afford much greater accommodation both in embarking 
and disembarking troops. The plans have been approved 
and the work will be commenced without delay. 


The Severn Tunnel.—At the half-yearly meeting of the 
Great Western Railway Company, the chairman (Sir D. 
Gooch) alluded to the Severn Tunnel. He said he had 
hoped until the last few weeks that the company might 
have opened the tunnel for goods traffic partially on the 
first of next month, because it was practically finished. 
Nothing had to be done except to remove a pump which 
was in a shaft on the Welsh side. The pump only inter- 
fered with one set of rails, and he thought they might have 
utilised the other, but Sir John Hawkshaw rather objected 
to their doing so. The tunnel would prove of great ad- 
vantage to shippers on the south coast, for they would be 
able to get coal direct from the mines to ships in fourteen 
hours. The directors hoped that at Portsmouth also there 
would be a considerable growth of traffic. 


Newport.—The steam coal trade has continued quiet. 
The demand for house coal has been fairly good. The 
iron ore market has been dull, and the manufactured iron 
trade has shown no change for the better. Last week’s 
clearances comprised 51,666 tons of coal and 800 tons of 
tin-plates (to Baltimore), From Bilbao there arrived 
8716 tons of iron ore and 2150 tons came to hand from 
other sources, 





American SNow Excavators.—The Cooke Locomotive 
Works, at Paterson, New Jersey, have built a powerful 
steam snow excavator, which has a knife wheel making 
from 200 to 300 revolutions per minute, and by means of 
shovels attached by gearing, and revolving in an opposite 
direction, clears the track right and left. 





Vicror1an GOLp.—Gold mining appears to be steadily 
declining in importance in Victoria. In 1875 the produc- 
tion was 1,097,644 ounces ; in 1879, it had sunk to 785,947 
ounces. It rallied slightly in 1880, 1881, and 1882, until 
it stood in the last-mentioned year at 864,610 ounces. In 
1883, it declined to 780,253 ounces, and in 1884 to 778,610 
ounces. The number of persons engaged in gold mining 
in Victoria in 1875, was 42,058 ; in 1884, the corresponding 
number was only 29,182. In connection with Victorian 
gold mining, it should be observed, that there are now ten 
shafts of considerable depth in the colony ; these shafts 
vary in depth from 1625 ft. to 2409 ft. 





THE BALTIMORE AND OHIO RAILROAD AT PHILADELPHIA. 
—The Baltimore and Ohio Railroad Company has now 
nearly completed its new line to Philadelphia. It is 
finished from Baltimore to within one mile of the Chester 
branch of the Philadelphia and Reading Railroad in Phila- 
delphia, 87 miles in all, and, excepting eight miles, the 
track has been laid for this entire distance. The remainder 
is being rapidly pushed forward. The completion of a 
bridgesuperstructure at the Susquehanna has been delayed, 
but it is expected to be finished in a few weeks. A 
viaduct at both the east and west ends of the bridge and 
across Garrett Island, 2396 ft. in length, has been built. 
The spans over the east channel consisting of two spans 
of 380 ft. each, one span of 520 ft., and one span of 200 ft., 
have been erected. There remain two spans of 480 ft. 
each, and one span of 520 ft. to be completed. Work on 
the foundations and masonry of the Schuylkill mee 
bridge is progressing satisfactorily. To reach the _ 
rock, a depth of 75 ft. below the water line had to. 

overcome, which necessitated the use of caissons similar 





to those required at the Susquehanna, where a depth of 
96 ft, was overcome. 
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STEAM ENGINES. 


16,903, S. O. Peuzy. Leeds. Compound Steam En- 
gine. [Sd. 4 Figs.) ember 24, 1884.—This invention re- 
lates to a four-cylinder compound engine for driving dynamos at a 
high speed and with great regularity. The pistons of the low- 
pressure cylinders act as valves for admitting live steam to their 
respective high-pressure cylinders, and serve also to transfer the 
partially spent steam to their adjacent low-pressure cylinders, and 
likewise provide an escape for the exhausted steam into the ex- 
haust chamber. (Sealed January 15, 1886). 


974. G. Rodger, Barrow-in-Furness. Triple-Ex- 
pansion Steam Engines. [1ld. 7 Figs.) January 23, 1885.— 
This invention relates to three-cylinder’ compound engines for 
marine purposes in which three grades of expansion are obtained. 
The high and intermediate pressure cylinders are cast together so 
as to work on the same trunnions, the two piston-rod heads work- 
ing upon the crank-pin simultaneously in the same direction at a 
certain distance apart, and the piston-rod head of the low-pressure 
cylinder comes between these. This low-pressure cylinder is 
positioned opposite the bined high and intermediate cylinders. 
Several groups of cylinders may be arranged to werk two or more 
cranks on the same shaft. (Sealed January 22, 1886). 


1010. A.J. Bickmore, London, (W. Voit, Magdeburg, 
Germany.) Valve Gear for Direct-Acting Engines. 
(8d. 11 Figs.) January 23, 1885.—This invention relates to the 
construction of an externally p'aced valve gear which can be 
easily adjusted and adapted to the different degrees of tension of 
steam. The reciprocating motion of the pistor-rod is transmitted 
to the rod of an auxiliary slide valve in such a manner that the 
latter moves in a direction opposite to that of the piston-rod, and 
that the reversing takes place only when the piston is approach- 
ing the end of its stroke. (Sealed December 22, 1885). 


4810. A. L. Daviess, Doncaster. Reversing and 
Expansive Apparatus for Locomotive, Marine, or 
other Steam Engines. (6d. 8 Figs.) April 18, 1885.—On the 
main shaft of the engine is arranged an eccentric reel or cylinder 
which is so made as to effect a double eccentric action on the 
shaft. The driving strap which is in connection with a lever 
poses around this cylinder and works the valve rod of the engine. 
n reversing either the eccentric reel or the strap is caused to 
move, the other part being held stationary laterally. (Sealed 
December 30, 1886). 


2362. W. 8. Sutherland, Birmingham. Steam En- 
gines. {[Sd. 2 Figs.) February 21, 1885.—The steam generator, 
high and low-pressure cylinders, condenser, and circulation pump, 
are arranged in such a manner that the steam rises from the gene- 
rator to the cylinders, after which it descends to the condenser, 
where it is liquefied ; the resulting water flows into the ay 4 which 
forms the lowest part of the system, and is thence fed into the 
generator. (Accepted December 15, 1885). 


2694. C. T. Bullough, Lambeth, Surrey. Regulating 
the Speed of Steam Engines. 8d. 11 Figs.) Pacey 28, 
1885.—Within acylindrical vessel filled with liquid are inclosed a 
number of movable vanes attached toa spindle which is revolved 
from the motor to be regulated. These vanes fly out or close up 
as the speed of the vane spindle increases or decreases ; the move- 
ment of these vanes turns a hollow spindle which is connected to 
the spindle of the ordinary slide valve on a small adjacent cy- 
linder. A piston fitted in this small cylinder opens or shuts the 
regulating valve of the driving motor, and so governs the speed 
of the motor. (Accepted December 18, 1885). 





3398. R, M. Chiswell, Manchester. (Schaefer and 
Budenberg, Buckau-Magdeburg, Germany.) Cen’ 
Governors. (8d. 2 Figs.) March 16, 1885.—The object is to 


construct in a small space a simple and energetic governor with 
variable sensitiveness. Four pendulous weights are pivotted to a 
hollow sliding weight and connected with the spindle by means 
of springs in such a manner that the attachment of the spring 
constitutes the fixed point, while the whole of the pendulum, to- 
gether with the sliding weight and muff, is movable up and down. 
By ‘a suitable selection of the springs any desired degrec of 
gee may be given to the governor. (Accepted January 12, 
). , 


3399. R. M. Chiswell, Manchester. (Schaefer and 
Budenberg, Buckau-Magdeburg, Germany). Governor Valves. 




















(8d. 8 Figs.) March 16, 1885.—A rotary valve 9, which is adjust- 
able by hand, is —e to cover wholly or partly the steam ports 
of the rotary throttle valve R which is controlled by a governor. 
The available range of automatic regulation by the governor may- 
therefore be adjusted by hand ding ti y require- 
ments, while the total travel of the regulator muff for the auto- 
matic regulation of the passage is still utilised. (Accepted Jan- 
uary 15, 1886). 
3593. H.C. Loebnitz, Renfrew. Compound Steam 
es. {ls.3d. 15 Figs.] March 20, 1885.—The high-pres 
sure cylinder A is placed within an annular larger cylinder B for 
the second of expansion. A single rod R from the high- 





pressure piston P and two diametrically opposite rods from the 
annular piston Q have fixed to them a crosshead which is attached 
to one crank whilst another crank is connected to the 
of the third-st 
The 


iston-rod U 
e cylinder C, which is arranged in the ordinary 


way. ing rings of the pistons PQ are formed wi 





helical springs. Steam has access to the valve casing E at both 
ends, and when the valve moves down, steam enters the port 
I of the first-stage cylinder. When the valve moves up, steam 
from the port I passes into the cavity G and thence into the 
lower port J of the second-stage cylinder, finally returning on the 
next downward movement of the valve and ssing through 
the space H into the exhaust port O. The cylinder C may be pro- 
vided. with a flat-faced slide valve as shown, or with a piston 
valve and corresponding port face. (Accepted December 22, 1885). 


4970. H. H. Taylor and G. H. Taylor, Sheffield. Slide 
Valves. (8d. 4 Figs.) April 22, 1885.—The object is to relieve 
the slide valve from the steam pressure, so as to reduce the wear 
of the valve face and seating, and to enable the starting gear to 
be easily worked. The valve E is made with a back face A work- 
ing against the surfaced plate D, so that the valve practically 
works in equilibrium. To prevent steam passing to the back of the 
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surfaced plate D a thin metallic diaphragm G is used. The pressure 
of the valve upon the face may be exactly regulated by means of 
the screws M which are connected by springs tothe lugs L on the 
plate J of the valve. Ifany steam should force its way between 
the faces E and D, it would escape into the atmosphere through 
the pipe P. (Sealed February 14, 1886). 


12,216. H. W. Pendreda, Crohill, Kilkenny. Steam 
Engines. (Sd. 14 Figs.) October 14, 1885.—This invention 
relates to certain arrangements for the distribution of steam in 
single-acting steam engines. In one modification, the cylinder is 
not in line with the crankshaft. The object of this is to reduce 
the obliquity and the angular thrust of the connecting-rod during 
the down or steam stroke, and thereby to diminish the friction of 
the guide trunk in the cylinder. During the up-stroke the obliquity 
will be augmented, but this is of no consequence, as no work is 
then being done. (Sealed January 22, 1886). 


14,342. J. C, Peache, Thames Ditton, Surrey. 
Central Valve Engines. [6d. 3 8.) November 23, 
1885.—A valve working in a hollow piston-rod case within the 
cylinder uncovers ports in the side of the piston-rod case, the con- 
nection between the valve and the eccentric being capable of 
variation in such a manner as to change the direction of movement 
of theengine. (Accepted December 25, 1885). 
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GAS ENGINES, 


16,634. H. L. Mueller, Direteen. W. Adkins, 
B ham, and E. Amyes, ord. Gas Engines. 
(6d. 13 Figs.) December 18, 1884.—This invention has reference 
to those parts of gas engines by which the gaseous mixture is 
effected and ignited. The rotation of a countershaft brings a slot 
in a small hollow cylinder alternately opposite the permanent gas 
flame and opposite a slot in the working cylinder. In the former 
position a gas jet in the small cylinder is lighted, and in the latter 
position the flame in the small cylinder ignites the explosive 
mixture in the working cylinder, (Sealed January 1, 1886). 


16,698. G. Turner, St. Albans. Gas Engines. [1ld. 
12 Figs.) December 19, 1884.—This invention relates to non- 
compression gas engines, the object being to insure an early ex- 
plosion and expansion of the gaseous charge, so as to provide for 
rendering the engine practically noiseless, and for driving the 
same at a high g For this purpose two slide valves are 
placed face to face, and operated in such a manner that, while 
one slide valve is performing its inward stroke, the other is per- 
forming its outward stroke ; the opening and closing of the ad- 
mission and ignition ports is thus effected in less time than when 
only one ordinary slide valve is used. (Sealed January 19, 1886). 


2712. J. Atkinson, London. Gas Engines. (8d. 7 
Figs.) February 28, 1885.—This invention relates to a one-cylinder 
gas engine in which during one revolution only of the main shaft 
the combustible mixture is compressed, ignited, expanded, and 
expelled. A horizontal cylinder 1 open at both ends is fitted with 
a pumping piston 2 and a working piston 3. These pistons are 
connected to one crank-pin 8 on the main shaft 10, so as to cause 
the piston to have a special differential motion. The pistons 2 
and 8 are quite close together when at one end of the cylinder, 
having driven the products of the last working charge into the 
exhaust pipe through the exhaust port 11 and self-acting exhaust 
valve 12. As the crank revolves, the working piston moves very 
slowly towards the other end, and the pumping piston 2 travels 
more quickly in the same direction, the space between them being 





filled with an explosive mixture of gas and air through the suction 
passages 13 and self-acting suction valve 14. The pistons then 





again approach ba tag the charge. When the piston 2 
passes the igniting tube 15, the charge in the cylinder is fired, and 
the piston 3 then starts on its working stroke allowing the ex- 
ploded charge to rapidly expand until the piston 3 uncovers the 
exhaust passage 11, when the piston 2 completely expels the con- 
sumed gases, and the cycle then recommences. A considerable 
gain in economy is obtained by carrying the expansion to a further 
extent than is usual in gas engines, The admission and exhaust 

















ports are chiefly controlled by the working piston 3. The governor 
16 acts on an eccentric rod 17 which is operated by a spherical 
eccentric sheave 18, and serves to control the air and gas admission 
valve 20. The engine works very economically owing to the 
rapidity with which the gases are caused to expand after ignition 
of the charge. No slide valve, or valve gear of any description is 
used in this engine. (Accepted December 22, 1885). 


11,294. A.M. Clark, London. (The Economic Motor Com- 
pany (Incorporated), New York, U.S.A.) Gas Engines. [10d. 
10 Figs.) September 22, 1885.—The object is to provide a simple 
and inexpensive gas engine of small power. The cylinder is pro- 
vided with an ignition aperture on one side, and has an aperture 
in the opposite side for receiving gas and air. The piston is pro- 
longed within the cylinder and is provided with apertures so as to 
act as a valve for the admission of the charge and for the entrance 
of the ignition flame. (Sealed December 30, 1885). 


VAPOUR ENGINES, &c. 


1424. G. Asher, Balsall Heath, Wor ‘e, and 
J. Buttress, Spaceeegee. Worcestershire. Method 
of Obtaining Motive Power. [ls. 8d. 48 Figs.) February 


2, 1885.—Nitric and sulphuric acids are intermittently brought to- 
gether with turpentine or other vegetable oils in a cylinder so as 
to cause successive explosions for the purpose of —_ piston. 
The passages leading to the cylinder are controlled by rotary 
valves, the quantity of liquid introduced being regulated by giving 
the rotary valves a longitudinal movement by means of a hand- 
wheel and screw. For regulating the same automatically, this 
valve is connected with a governor. By the use of a clutch 
arrangement the motor can be started without turning the crank- 
shaft. (Accepted December 11, 1885). 


14,394. L. H. Nash, Brooklyn, New York, U.S,A. 
Liquid Fuel Vapour Engine. [ild. 5 Figs. November 
24, 1885 —This invention relates to an engine operated by vapour 
generated from liquid fuel contained in a boiler, the objects being 
to deliver a dry vapour produced from a volatile oil into the engine 
direct from the boiler, and to control and regulate the production 
of the vapour, and the amount of fuel evaporated in proportion 
to the pressure of the vapour generated within the boiler. The 
piston B of the engine cylinder A is in connection with the crank- 
shaft E. The vapour supply passage d is controlled by an eccentric 
on the shaft E and a second eccentric operates the main valve V 
so as to control the inlet of air and vapour into the combustion 
chamber B', and the discharge of the waste products therefrom. 
A governor F is arranged to control the valve c? on an outside 
vapour supply passage d. The air is drawn into the cylinder 
































through the passage f. The evaporating chamber H, which de- 
rives its heat from the waste heat of the engine, is provided with 
liquid fuel through the pipe P connected with a reservoir I 
having an air vent /, The outlet opening j for the vapour in the 
chamber H communicates with a storage chamber D having a 
variable volume. To keep the reservoir I constantly supplied with 
the liquid fuel it is supplemented by an air-tight reservoir K. 
This reservoir may also be constructed as shown at K'. - A sudden 
and free charge of vapour is supplied to the cylinder from the 
pressure storage chamber D, the instant the engine valves open. 
For starting the engine, and as an auxiliary means for operating 
it, an auxiliary vapour generator H? isemployed. The necessary 
heat for this boiler is obtained by the burner jets J!. Provision 
is made for operating the engine by either boiler, or both com- 
bined by means of cocks r, r?, 73, and 8. (Accepted December 25, 
1885). 


HOT-AIR ENGINES. 


16,992. R. H. Radford, Sheffield. (H. Martini, 
Chemnitz, Saxony). Hot-Air es. (ls. 3d. 33 Figs.) 
December 29, 1884.—This invention has reference to details of 
arrangement and construction of hot-air engines, the object being 
to obtain greater efficiency and y in working, as well as 
advantage as regards the form and size of such engines. (Sealed 
January 19, 1836). 


2136. M. P. W. Boulton, Paris, and E. Perrett, 
London. Hot-Air Engine. [lld. 6 Figs.) February 16, 
1886.—This invention relates to a hot-air engine in which air is 
forced by a pump through a heater, and the heated air acts as the 
working fluid. The air compressed by the pump A passes by a to 
the heater. The piston of the pump A is connected witn the 
shielded piston of the second cyliuder B. The piston of the third 
cylinder U is rigidly connected to those of A and B, and is linked 
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by connecting rods to two cranks on the flywheel shaft D. The 
three valves V?, V2, V3 are worked by eccentrics, and their pistons 
are subjected to equal pressures above and below, the space 
above the piston being in communication with the space below 
it by means of a pipe. When Y' is opened, heated fluid from the 
heater enters the cylinder B and urges its piston outward, ap- 
proximately balancing the pumping resistance acting on the 
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iston of A. At the end of the stroke the valve V' is closed and V2 
Being opened, the hot fluid that had worked in B passes into the 
cylinder C and propels the piston therein. The expanded fluid is 
then expelled by the valve V*. The heat of thecylinder B may be 
maintained by a fire below it, and the hot products of combustion 
may be passed under the cylinder C so as to impart heat to the 
same, (Accepted December 18, 1885). 


ROTARY ENGINE. 


2646. J. F. Phillips, London. Ap tus Applic- 
able asa Pump, Motor, &oc, [8d. 2 gel February 26, 
1885.—This invention relates to a rotary engine applicable as a 

ump, blower, The drum a, which is mounted on the axis b, 
s provided with lateral openings receiving the pistons d of tubular 
orm. The pistons d are caused to roll on the inner side of the 











cylinder ¢ by means of two interposing rings e. These rings rotate 
with the | pene around itscentre. / is the fluid inlet and g is the 
outlet. The apparatus will work at the slowest [speed without de- 
pending on centrifugal force and high velocity to cause the pistons 
b bear on the inner periphery of the cylinder. (Accepted Decem- 
ber 18, 1885). 

BOILERS. 


2128. J. Kirkaldy, London. Heating Feed Water 
for Steam Boilers. (8d. 6 Figs.) February 16, 1885.—A 
valve is employed in connection with a tubular feed-water heater 
in which the feed water is heated by steam passing direct from the 
boiler. This valve serves to control the admission of steam to the 
heater, and is kept open by the flow of water to the boiler so lon 
as the feed pumps are working, but closes as soon as the fe 
pumps cease to work. (Accepted December 11, 1885). 

ctuating 


2570. J. Auld, Glasgow. Ap atus for A 
the Dampers of Steam Boiler (8d. 5 Figs.) 
February 25, 1885.—This invention has reference to apparatus for 
automatically closing and opening the flue dampers of steam boiler 
furnaces ding as the p rises above or falls below the 
normal pressure which the boilers are regulated to maintain. The 
hollow stationary case A is fitted with a hollow inverted float 




















piston B, open at its lower end. The piston B is connected by a 
chain c! to a segmental lever e, which works the dampers by the 
falling or raising of the n Bi, Steam from the boiler is 
admitted by a tube E! to the valve e, which is loaded to suit the 
pressure of steam desired to be maintained in the boiler, and the 


into the upper part of the hollow piston B, and by its pressur. 


raises the piston B. The trap pipe 3 allows the water of condensa- 
tion to flow off to maintain the normal level of the water in the 
cylinder A and piston B. When an undue pressure enters the 
valve E the upper safety valve E2 opens and lets off the steam to 
the atmosphere. (Sealed February 12,'1886). 


2840. J. Proctor, Burnley, Lancs, Mechanical 
Stoker. (8d. 5 Figs.) March 4, 1885.—This invention relates 
to improved mechanisms for actuating the rams in the well-known 
mechanical stoker for which Letters Patent under No. 4759 of 
1880 were granted to applicant, (Accepted December 18, 1885). 


H. Callas, London. Steam Boiler Furnaces. 
(8d. 12 Figs.) March 7, 1885.—The door is constructed so that 
air is ca to into the furnace in finely divided streams, in a 
oon state and without undue velocity, (Accepted January 8, 
1836). 

6110. J. N. Paxman and H. G. Plane, Colchester. 
Steam Boiler. (8d. 6 Figs.) May 19, 1885.—The combus- 
tion chamber C and smokebox E are situate immediately over the 
firebox B. Small tubes dd run circumferentially and preferably 


























cae Pa 
slightly inclined from the combustion chamber to the keb 
The doors c and ¢ afford facilities for cleaning out, withdrawing, 
expanding, or recaulking the,tubes. (Accepted December 25, 1885). 


9492. J. Anderson, Belfast. Improved Form of 
Boiler. (6d. 6 Figs.] August 10, 1885.—This invention relates 
to a novel form of saddle boiler such as is used for heating ¥en 
poses. In order to obtain « greater amount of heating surface, 
the boiler is made with a continuous undivided flue encased by 
water chambers, (Sealed January 19, 1886). 


12,747. J. Stewart and F. H. Hallard, Leigh, Lancs. 
Fastening Tubes in Metal Plates for Boilers. (6d. 
5 Figs.) October 24, 1885.—The ends of the tubes are fastened 


a screw thread, both|externally and internally, the internal thread 

screwing on to the jthreaded end of the tube, and the external 

2188) into the screwed holein the plate. (Sealed January 
; 8 


12.780. J. C. Mewburn, 


(J. (L. Martiny and 
Co., Paris.) Non-Con 
Steam 


London. 

duc Material for Cov 
Boilers, &c, [4d.] October 24, 1885.—A non-conducting, 
material such as silica, is inserted into supple sheaths formed of a 
fibrous substance, for example, plaited cotton. These sheaths are 
wound around the boiler or pipe to be protected. (Sealed Feb- 
ruary 5, 1886). 


FUEL ECONOMISER. 


2875. A. Lowcock, Shrewsb , and T. Sykes, Man- 

ester. el onomisers. [8d. 5 Figs.) March 4, 
1885.—The bottom of each of the ‘‘ bottom boxes” of fuel econo- 
misers is formed |inclined towards the “ blow-off” or “mud” pi 
usually employed by which the impurities separated from the 
heated water may be removed by means of a “ blow-off” tap or 
cock. The bottom of the ‘‘ bottom box” is arranged under those 
pipes which are farthest from the feed-water inlet. The pipes are 
thus prevented from becoming as readily as heretofore filled with, 
and choked by, the impurities separated from the water. (Accepted 
December 22, 1885). 


ENGINE AND BOILER FITTINGS. 
T. R to, London. (J. Roebruck, Aiz-la- 


17,048. T. R. Shillito, 
Chapelle.) Low Water and h-Pressure ety Ap- 
paratus for Steam Boilers. (8d. 12 Figs.] December 30, 
1884.—When the water in the boiler falls below the lowest permissible 


level, steam enters a pipe leading through the top of the boiler to 
a casing in which are arranged contact pieces of an electric circuit, 
Two contact pieces are thus brought together completing the 
circuit. A fusible plug in the casing at the same time melts and 
releases a chain, whereby the air door and damper are brought into 
a closed position, and the girder which carries the ends of the fire- 
bars is tilted so as to cause the grate bars to fall down and the fire 
to fall into the ash-pit. (Sealed January 19, 1886). 


1260. R. W. Harrison, Blackburn, Lancs. Pack- 
for Stuffing-Boxes. (8d. 15 Figs.) January 29, 1885.— 


This invention relates to packing composed partly of lead or other 
soft metal which is combined with any animal, vegetable, or 
mineral substance. (Sealed January 19, 1886). 


2510. J.C. Hargreaves, Beeston Hill, Leeds. Pre- 
ven' ons of Steam Boilers. (8d. 4 Figs.] 
February 24, 1885.—This invention relates to improvements in 
safety valves, for which Letters Patent were granted to T. C. 
Fawcett and applicant under No. 654 of 1883. A link is attached 
to the valve, so that by the aid of a vertical rod it may be drawn 
upwards so as to lift the valve off its seat, but arranged so that 
no weight applied on such vertical rod can be transmitted through 


the link tothe valve. (Accepted December 15, 1885). 
2662. H. Aitken, Falkirk, N.B. Preven the 
Formation of Scale in Boilers. (8d. 2 Figs.) February 


27, 1885.—A series of zinc and copper plates are placed in the 
water of the boiler, preferably near the point where the water 
comes into the boiler. The zinc plates must be renewed after 
having been in use for a few months, but the copper does not 
appear to be affected. (Accepted December 18, 1385). 


2753._E. E.Gabriel, Rockcliffe, Cumberland. Me- 
tallic . (8d. 8 -] March 2, 1885.—The cone- 
ended packing blocks A are held closely to the rod by the action 
of the studs which secure the box cover working against the spring 
J, and thusforcing the cone-ended blocks in the conic recesses in 
the a collars g, the action of the spring giving a 
degree of elasticity or freedom to yield to excessive pressure. The 
the opening at 2, 
g blocks, and main- 
cone ends, as well as 


box may be kept filled with a lubricant through 
thereby closing all the interstices in the icin 
taining a uniform lubrication of rod. The 





pressure in excess will pass down the tube }, and is then carried 





into the plates by means of a ferrule or brush, whichis made with | (4 


socket plates which form bell joints, are all accurately formed and 
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or together to form steam-tight joints. (Accepted December 15, 
1885. 


3304. W. Ritter, Altona, Germany. Feed Water 
Regulator. (8d. 3 Figs.] March 13, 1885.—The object is to 
automatically regulate the stand of water in steam boilers by start- 
ing or stopping the feeding apparatus. If the level of water 
reaches up to or above the e, water is by the pressure of steam 
forced through tubes e e!, a a! into the closed vessel A, which is 
thereby caused to descend by the weight of the water thus closing 








the valve 7 of a steam 


for stopping the feeding a; atus. 
en the level of water R Sa 


below the end of tube e steam enters 


Tals 


the vessel A through tubes e a and forces the water out of the 
vessel A back into the boiler. By a counterweight P the vessel 
A now ascends, thereby again starting the feeding apparatus. The 
vessel A turns on one of the connecting tube pieces without clos- 
ing at any time the communication between the vessel and boiler. 


ccepted January 8, 1886). 


5257. P. Jensen, London. (Vulkan Stoeberi og Mekanisk 
Verksted, Christiania, Norway.) Mi Worked 
Lubricators for Steam Cylinders. [64.5 igs.) April 
28, 1885.—In lubricators worked from the engine it has been a 
defect] that the parts of the —— were easily damaged if the 
attendant ra to stop the mechanism when the pressure 
ram had reached the end ‘of its stroke. According to this inven- 
tion this defect is obviated by automatically throwing out of gear 
the moving mechanism at the right moment, A controlling 
appliance is also employed whereby the attendant may assure 
himself that the lubricator is in action. (Sealed December 80 


11,891. R. J. Haddan, London. 
H. Graham, Hastings, Nebraska, U.S.A.) Piston Packings. 
(4d. 4 Figs.) October 6, 1885.—This invention relates to a pack- 
ing by means of which the piston may be kept steam-tight without 
the necessity of stopping the engine and removing the cylinder 
head. For this purpose expansible packing rods are connected to 
a rod which passes through the hollow piven rod. By partly 
rotating this rod the packing rings can expanded to any de- 
sired degree. (Sealed January 12, 1886). 


12,682. W. R. Lake, London. (H. Piron, Bruzelles.) 
Lubricators. [6d. 2 8.) October 22, 1885.—This inven- 
tion relates to an automatic lubricator having a eae spring for 
causing the initial vay weg ofthe lubricant. The atmospheric 
pressure acts automa ly and constantly for maintaining the 
action begun by the spring. (Accepted December 22, 1885). 


(4G. fee ote and J. 


MISCELLANEOUS, 


2281. A, G. Brookes, London. (C. 0. Gehrchens, Ham- 
burg.) Driving Belts. (6d. 2 Figs.) February 19, 1885.— 
The belt consists of two or more longitudinal strips which are con- 
nected so as to form belts of stair-shaped cross section. Greater 
thickness is io. to that part of the belt which describes the 
curve of the shorter radius, (Accepted December 11, 1885). 


2797. G. Best, London. Condensing Steam. (8d. 
4 Figs.] March 3, 1885.—Thisinvention relates to an apparatus 
for condensing exhaust steam for the purpose of allowing it to be 
utilised for warming pu The apparatus consists of a rotary 
fan having compartments formed of wire gauze. The com ents 
charged with steam are successively brought into contact with an 
opposing current of cold air, which assists in condensing the steam. 
(Accepted December 11, 1885). 


12,310. J. Gwynne and D. H. Morton, London. 
Centrifugal Pum Machinery. (8d. 7 Figs.) Octo- 
ber 15, 1885.—The e steam from the engine is discharged 
into the suction-pipe of the pump. The noise produced when 
steam is exhausted into the atmosphere is thus entirely prevented. 
The use of condensers for condensing steam in centrifugal 
pumping engines for mines or other underground workings is 
rendered quite unnecessary. (Accepted December 22, 1885). 


18,509. J.W. Gordon, London. Hydro-Pneumatic 
e. (6d. 2 Figs.] October 13, 1884.—This invention re- 
lates to an apparatus in which the energy of a falling liquid is 
communicated to a gas, which is thereby compressed and rendered 


available for driving a machine. (Sealed December 18, 1885). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 








TorPEDOES IN Port JACKSON.—A torpedo corps, under 
the command of Major Walker, has removed certain mines 





the semi-spherical collars and the corresponding 


recesses in the 


recently laid in the western channel, Port Jackson. 
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THE PETROLEUM INDUSTRIES OF 
EUROPE.—No. ITI. 
By Hersert TWEDDLE, JUN. 

Some eight miles to the east of Tchekoupse, on 
the property of Countess Symarokoff Elston, a well 
was sunk in 1879 to a depth of 560 ft. through 
strata consisting of clay, sand, and limestone. 
At a depth of 350 ft. a violent outburst of gas took 
place which hurled the boring rods from the hole ; 
small quantities of oil were found, but the well was 
stopped before the main underlying reservoir was 
reached. Seven miles to the west of Krimsky, on the 
estate of General Kessler, there are also active oil, 
gas, and mud springs which furnish probably the 
lightest oil of any natural springs yet known in the 
Kuban (44 deg. to 48 deg. Baumé, .811 to .794 
gravity). Here attempts were made to drill three 
wells, a section of one of which is given to the 
left of Fig. 10; these will give the reader a good 
idea of the formation underlying this locality. 

While these wells were being drilled, violent ex- 
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STRATA PASSED THROUGH BY WELLS IN THE KUBAN. 


plosions of gas were so frequent as to put an end 
to nightwork, and at 560 ft. the pressure of the 
clay on the bore-pipe, the diameter of which was 
here reduced to 4 in., was so great as to prevent 
its further progress and to cause the work to be 
abandoned. 

Professor Mendelieff visited this place in 1880, 
and was much surprised on being shown pieces of 
limestone taken from .a bore-hole at a depth of 
some 500 ft. ; this stone when broken began to 
foam and sweat out oil from the newly fractured 
surface, thus showing the immense gas pressure 
to which it had been subjected. The oil fur- 
nished by these wells was of 52 deg. Baumé (.777 
specific gravity), and when it first came to the 
surface the escaping gas caused it to foam like cham- 
pagne. The bluish-coloured gas already spoken of 
as existing at Capusnia Balka frequently showed 
itself at these wells. 

Between these bore-holes and those on the 
Symarokoff estate, large gas and oil springs are found 
on the property of General Kartzoff; but only a 
small trial boring has yet been executed in this 
section of the country. 

Three miles to the east of the Kessler wells is the 
estate of Kudako, which has always erroneously 
been regarded as containing the richest petroleum 
deposits of the Kuban. Fountains were struck here 
in 1866 at the different depths of 120 ft., 180 ft., and 
at 250 ft., from which level the well spouted several 
thousand barrels of oil daily ; this production 
lasted for a considerable time, but unfortunately 
little of the oil was saved, as, through the careless- 


ness of the managers no preparations were made to 
store it. Subsequent to this a number of wells 
were drilled in the immediate vicinity of the ori- 
ginal fountain, but as rivetted casing was used to 
line the bore-hole, and the surface water was 
allowed to run down below where the continual 
working of the gases has made the horizontal beds of 
clay a perfect mud-puddle, subsequent borings were 
comparative failures. For this reason any future 
borings in the immediate vicinity will be more or 
less hazardous, as the bore-hole runs the risk of 
being continually choked, by the mud just men- 
tioned being forced up the pipes by the pressure of 
the gas, which is here very strong. There is also a 
small refinery at this spot which distils burning oil for 
local consumption, but the whole exploitation from 
the beginning to the present day has been carried on 
without any real practical knowledge of the business, 
so that, as might be naturally concluded, the affair 
ended in financial failure. 

Five miles to the south of Kudako there is a bed of 
black gypsum some 50 ft. thick, which can be traced 
for a considerable distance before it dips under the 
ground and is lost to view; only a small quantity of 
this mineral is quarried out for local use. A mile to 
the east of Kudako, on Prince Melikoff’s estate, a 
well was drilled by Americans to a depth of 760 ft., 
which, until 570 ft. was reached, passed through 
nothing but a bed of blue clay without the least trace 
of the stratified rocks found at Kudako. At the latter 
depths, a7 ft. bed of sand was struck from which 
an artesian well of pure fresh water was obtained. 
After this, blue clay was again passed through to a 
total depth of 680 ft., whereanother veinof sand, 70ft. 
thick, was struck, also furnishing an artesian supply, 
but this time of sea water. These sand veiiis are pro- 
bably the remains of an old seashore, as the white 
shells which are contained in the sand are identical 
with those which occur further up the Kuban 
in a very regular line that will be spoken of here- 
after (see Fig. 10). 

Ahout four versts to the south of the Cossack 
village of Krimsky, on the right of the road before 
arriving at the bridge which spans the Adagum 
River, are some thick strata of yellow and white 
sand and a small salt lake. At the base of the hill 
which juts out into the valley is a limekiln, stone 
for which is quarried from the surface of a very 
irregular shattered stratum, that has been deposited 
about the mouth of what was once a mud voleano, 
but which has been fully denuded of its cone by 
time, rain, &c. Examples of these strata are 
seen all along this flank of the mountains. On 
the south of the hill are a number of sulphur, 
oil, and gas springs, and to the north, on the op- 
posite side of the river, are the remains of what was 
evidently a mud volcano. On the summit of the 
hill are some quarries in a thick strata of hard 
sandstone dipping north ; this bed of sandstone, 
with its overlaying sandbeds, are to be found con- 
tinuing for 70 versts to the east, but it is seldom 
exposed. The limestone quarried from these old 
volcano rents has all been deposited by water, and 
cements the scattered irregular fragments of clay, 
slates, and sandstones together ; sometimes it is so 
much silicified as to produce very indifferent lime. 

The road from here to Novorossisk crosses the 
mountains at a height of 1270 ft., and along it one 
obtains very good views of the strata, which are 
calcareous, and in some places so much contorted 
that alternate beds of clay, clay slates, lime, and 
sandstones lay one on top of the other. A short 
distance after leaving the village of Nieberjaia is the 
petroleum pumping station of that name belonging 
to the Standard Russe Petroleum Company. From 
this station the petroleum is pumped direct over 

the mountains to Novorossisk, the terminus of the 
pipe line. The bay of Novorossisk is about ten 
miles long and from two to four miles wide; it 
has good deep water throughout, and with no 
dangerous rocks or shoals. Except Sebastopol 
it is the finest harbour in the Black Sea, and 
is in fact the only sheltered bay on the Caucasus 
coast of the Black Sea. A north-east wind called 
‘* bora” occasionally blows with great violence, but 
the anchorage is very good under the lee of the high 
mountains at the upper end of the bay. There are 
large cement works here where both Roman and 
Portland cement is manufactured direct from the 
**cement stone,” which exists here in great abund- 
ance and needs only to be quarried from the moun- 
tain, burned and ground, to produce a first-class 
hydraulic cement. 

The Standard Oil Company’s refinery and machine 





shops occupy a fine site of some two hundred acres 


of land at the head of the bay, where they have also 
a wharf 700 ft. long with 20 ft. of water at Vladi- 
kavkav, their factories covering a large extent of 
ground. They have large works for distilling and 
refining petroleum—foundry, machine shops, forges, 
and aie works, which employ a considerable 
number of men. Being the terminus of the pipe line 
from their wells in the Kuban Valley, they have a 
large amount of iron tanks. A railroad is being 
rapidly constructed from the Rostoff Railroad to the 
town of Ekaterinodar (which is the capital of the 
Kuban) and thence to Novorossisk. This road when 
completed will open up a new outlet for the produc- 
tions of the Donand Volga valleys, which have all their 
means of export closed for four or five months every 
year owing to the closing of the Azof Sea by ice, so 
that the trade of Rostoff and Taganrog will unques- 
tionably be diverted in a great measure to: Novoros- 
sisk Bay, which is never closed either by ice or 
fogs. Russia has only three seaports that never 
freeze, viz., Sebastopol, Novorossisk, and Batoum. 
Novorossisk is the capital of the district of the 
Black Sea, and has a governor with a staff of officials 
large enough to govern twenty times as populous a 
country as this. From Novorossisk we may proceed 
down the bay to the Greek village of Kabardinka 
and then to the well-inclosed bay of Gelenjick, and 
here recrossing the mountains we reach the village 
of Shapsougkaya, in the midst of extensive timber 
districts. All along these mountains the cement 
stone and limestones are found, often overturned ; 
but by the time the range is crossed, the strata 
assume a more northerly dip and underlie the oil- 
bearing deposits of the Kuban ; they are well adapted 
by their impermeability for this purpose. Gradually 
sand and clay beds begin to make their appearance, 
and we soon recognise once more the region of 
mud volcanoes and of petroleum. 

Near the Cossack village of Abin there is another 
pipe line pumping station, from which the petro- 
leum is pumped to the Nieberjaia station before 
mentioned, a little to the right of which some 
trial wells were drilled that yielded plenty of in- 
dications of oil, in deep beds of blue clay. Tothe 
left of the station are a number of old pits occu- 
pying a considerable area; these are only a few feet 
deep into a bed of sea-shells, and show the same 
indications of an old seashore as those seen near 
Krimsky. 

Continuing eastward, the beautiful valley of Abin 
is crossed and we soon reach the valley of Actier, 
where similar oil, gas, and mud springs are found. 
Further on we find deep oil-pits passing through 
the same beds of shells as at Abin, but at a higher 
level ; this bed is here 20 ft. thick, and the shells 
are crushed and so saturated with heavy oil that 
it has the appearance of dark-brown sugar, with 
the peculiar property of appearing to be a live 
mass (it is called by the natives ‘‘ creeping earth”), 
as it continues moving for a short time after 
it is disturbed. This movement is caused by 
the viscosity of the oil which holds the particles 
together for a short time and prevents them from 
slipping over each other. One mile east of this is 
Kirpatchi Balka, or the ‘‘ Boiling Valley,” where 





PLAN OF ILLSKY OIL DISTRICT. 


there are quite active gas and oil springs, and a 
short distance further we come to Glinoi Balka, 
or the Stinking Valley ; here there is a shaft which 
has produced a peculiar oxidised heavy oil for many 
years. The oil is found a short distance below the 
surface in a thick bed of sandstone, from a crevice 
in which the oil oozes out in a stream the size of a 
man’s finger. Four miles further east we descend 





into the valley of Ill, where there are outcroppings 
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of sandstones and blue clay, and one recognises the 
same rock formation as seen below Krimsky, only 
here it is at a higher level. Descending into the 
valley we come to Illsky (see Fig. 11), some 65 
versts in a direct line from Novorossisk, where the 
main exploitation of the Standard Oil Company is 
situated. The first wells were drilled here in 
1873, and since then only one well has been put 
down to any depth without finding oil, between 
forty and fifty wells having been drilled at this 
int. 

Lately several large fountains have been struck, 
but from their short duration it is to be presumed 
that the drillings had not yet been made deep 
enough. A photograph of one of the largest of 
these wells speaks for itself as regards the great 
force exerted by the escaping gas. 

The strata as seen by the section (Fig. 10), are 
somewhat irregular, and consist for the most part 
of clay, sand-beds, intermingled with stratified 
rocks, and alluvium deposits. By looking at the 
plan (Fig. 11), it will be observed that all the 





heavy oil wells are contained in a rather narrow belt 
of territory ; on both sides of this belt the wells | 
produce oil ranging from 26 deg. to 42 deg. Baumé | 
(0.901 to 0.820 specific gravity), while that from 
the wells within the heavy oil belt, shown shaded 
on the plan, are only 12 deg. Baumé (0.986 specific | 
gravity). Moreover, it was noticed that in those | 
wells bored in this belt on the side of the hill | 
(Fig. 12), when the vein of oil was attained the | 
oil rose in the pipe to the same level as it was 
found in the well at the top of the hill. The 
petroleum produced by these wells is extremely 
heavy; it is very viscous and of a deep brown 
colour. Besides the ordinary light carburetted 
hydrogen gas that escapes from these wells there 
are such large quantities of sulphuretted hydrogen 
given off at times, that it is sometimes impossible 
to stand close to the pipe of a new well. 

This heavy petroleum is found in strataof shattered 
rock which is about 30 ft. thick ; the stones that 
compose this bed are irregular-shaped, sharp-edged, 
flinty limestones, identical with those which are 
brought to the surface at the present day by mud | 









Fig. 12. 
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SECTION OF HILL TO THE WEST OF ILLSKY. 


volcanoes, and the only way to account for | 


can be no doubt, that were it comprehensively deve- 
loped, in a few years it might supply European and 
Asiatic demands. At present the whole efforts of 
the exploitation are concentrated on a few acres in 
the valley of the Ill, entirely neglecting the de- 
velopment of many much more promising localities. 
The same may be said of the Kydako exploitation, 
where they have never drilled more than a couple 
of hundred yards from the first well drilled some 
twenty years ago. 

Leaving Illsky and proceeding eastwards, we soon 
come to the valley of Azofsky, where the same out- 
croppings of sandstone and oil occur, and we have 
the same indications in most of the valleys on this 
side of the mountains until we reach Klutchevoya, 
twenty miles from Illsky. Here there are very 
rich and abundant hot sulphur springs, where 
bathing facilities are now being established for the 
number of patients drawn thither by the renown of 
remarkable cures effected by these waters. “From 
this point to Petrofsk on the Caspian Sea, there is 
a well-marked line of petroleum springs, asphalte, 
and extensive ozokerite deposits, which have never 
been worked, as it would be impossible to transport 
the material economically. The only inequality 
that occurs in this line is north of Mount Elbrous, 
where the line is deflected to the north. Further 
than this poiut the most remarkable oil springs that 
occur are those of Grosnia. 





—=— 


THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 


(From our New York CoRRESPONDENT.) 


THE annual meeting of the American Society of 
Civil Engineers is always an occasion of festivity 
and social enjoyment, rather than of scientific 
labour. It is a wise provision of the Board of 
Directors to relax the nerves and brains of the 
members at large, and to afford them a chance to 
meet old friends and to make new ones. The last 
gathering at the house of the Society on January 20 
was large, and marked by the presence of many 
distinguished engineers. The annual report showed 
a net increase in membership of 44 members and 
12 juniors, and, deducting losses by death 
and from other causes, there resulted a net 
addition to the Society of 50 members, making 
a total of 928. Thetreasurer’s report showed 
that the Society had 34,183 dols. invested, 
and no one called for a ‘‘ division,” although 
Parliamentary tactics are the rule of the in- 
stitution. The Normand medal was awarded 
to Mr. Eliot C. Clarke, of Boston, for his 
paper on ‘‘ Records of Tests of Cement on 
the Boston Main Drainage Works,” and the 
Rowland prize fell into the worthy hands of 
Mr, A. M. Wellington, of the Railroad Gazette, for 





the formation of these beds is by supposing a | his able paper on ‘‘ Experiments with New Appa- 
crack to have existed along this flank of the moun- | ratus on Journal Friction at Low Velocities.” 
tains through which mud volcanoes brought to the | None of these tests, however, it may be added, 
surface these rocks fractured by the escaping gases | were made on the journal of which Mr. Wellington 
in the lower depths of the earth. These stones on | is the editor. 
reaching the surface were distributed through the; It was then decided to hold the next annual con- 
beds of clay formed round the cone of the volcano, | vention at or near Denver, Colorado. It also ap- 
from which they were gradually deposited as the | peared that 78 members had decided to visit your 
clay was dissolved out by the denuding action of | beautiful country this year in view of the opening of 
water. Some of these stones bear distinct marks, | the American Exhibition, but as it was announced 
resembling ice scratches, which are probably caused | that the opening had been postponed one year, the 
by friction against one another, while being brought | matter was laid over till 1887. There is but little 
to the surface. This bed of shattered rock is known | doubt that a large number of American engineers 
to extend westward as far as the village of Abin. will be glad to go over at that time, and certainly 
The oil production of Ilsky has gradually in-| a contingent of at least 200 from the various 
creased in the last ten years, and especially since | societies may be expected. The writer fully believes 
1879, when the yield was not more than one ton | that such trips are productive of far more good 
per day ; at present the regular daily produc- than the mere development of ideas by seeing new 
tion may be taken at 70 tons. This could easily be | methods. The feeling of courtesy between scientific 
increased to almost any amount if there were means | men of both countries has been largely increased, 


of transporting the oil, but only the light gravity 
oils can be pumped through the pipe line to Novo- 
rossisk, and the latter quality of oil is rare at Ilsky; | 





their judgment of each other’s attainments has been 
modified, and their criticisms of each other are 
less severe than of old. Your countrymen have 


although fountains of it have been struck which | found on acquaintance that the Yankee engineers 
threw the oil 100 ft. higher than the top of the | are not a thoroughly reckless set who build bridges 
derrick. Some of the oil produced at Illsky has| which fall behind the moving train, and have 
been refined, both at the Novorossisk and the | credited them on acquaintance, with scientific attain- 
Taman refinery, the result being a good burning | ments and an ability to construct light but perfectly 
oil, some of which made at Taman had a fire test strong structures. On our part we have learned to 


of 170 deg. Fahr., and was water-white. respect the engineers of Great Britain, and not to 


The concession of petroleum territory, owned by judge them as thoroughly imbued with an idea of 
the Standard Company Russe, comprises some two having attained all the knowledge possible, and of 
millions of acres, extending south-east from the | crediting noneto others of adifferent way of thinking. 
Straits of Kertch and Yenikali up the valley of the | If we boastof our East River Bridge, allthe worldmay 
Kuban for a distance of about two hundred miles. | be proud of such a work as that at the Firth of Forth. 
The enormous wealth of this territory in the finest The barriers of prejudice are rapidly being broken 
qualities of petroleum is unquestionable, and there | down, and the two nations speaking the same lan- 





guage will show to the rest of the world that no 
forces of Nature can successfully withstand the 
assaults of the Anglo-Saxon race, whether on 
original soil, or transplanted to the newer land of 
the western hemisphere. 

Returning to the business of the Society, the Com- 
mittee of the three engineering associations reported 
on a joint library, and there was a report from the 
Committee on Standard Time to the effect that 171 
railways operating 60,000 miles of road, were con- 
sidering the 1 to 24-hour system. The announcement 
of the result of the election of officers for the year was 
then made and the following gentlemen were chosen 
fortherespective offices : For President, Henry Flad, 
St. Louis, Missouri. For vice-presidents, Thomas 
C. Keefer, Ottawa, Canada; Thomas F. Rowland, 
New York City. For secretary and librarian, 
John Bogart, New York City. For treasurer, J. 
James, R. Croes, New York City. For directors, 
George 8. Greene, Jun., New York City ; William 
R. Hutton, New York City ; W. Howard White, 
New York City; Henry G. Morris, Philadelphia, 
Pa. ; Charles L. Strobel, Chicago, Ill. 

The morning session had passed quickly, but talk- 
ing is hungry work, and listening even more so, 
hence the announcement of the Society lunch was 
received with great joy, for no class of men can 
consume more to the cubic inch of capacity than 
engineers, and they did ample justice to the fore- 
thought of the able secretary whose lunches are pro- 
verbial. The rules of the Society were violated in 
one sense at this repast, because all the junior 
members present became full members without the 
necessary formality of the vote. The ceremony 
over, the Society was in a mood to listen to such 
light scientific recreations as it might be favoured 
with from members who had either taken so much 
that they required some exercise to help digestion, 
or had eaten so little that the void was filled with 
words which must be uttered. 

Professor Egleston gave an interesting account of 
his microscopic researches on the obelisk, and con- 
sidered its disintegration to be due to a fungoid 
growth. Just why our obelisk should have this 
growth and the one in England should escape, the 
writer did not explain, but if this fungoid growth 
is infectious, the Egyptian Government should 
promptly send these obelisks to M. Pasteur to be 
inoculated, and not palm any infected monument on 
trusting nations. Indeed, having spent 100,000 dols. 
on our obelisk we naturally feel aggrieved, and 
may have to petition Congress to establish a quaran- 
tine against all uninoculated obelisks unless they 
can show a clean bill of health, and desire them 
to hold the Egyptian Government liable for any 
damages that may be shown. The professor thought 
the obelisk should be roofed in, but the writer’s plan 
already set forth in ENGINEERING of having it taken 
in every night by the watchman is much more satis- 
factory, and should be at once attended to by the 
Central Park authorities. Professor Egleston was 
followed by Mr. R. P. Rothwell, of the Engineering 
and Mining Journal, who discoursed on the Hall plan 
of submarine tunnelling, which hecommended. In 
the evening Mr. B. S. Church, chief engineer of the 
New York City Water Works, gave a sketch of the 
plan for supplying New York City with additional 
water, now under construction, and which by his 
invitation the Society were going to visit. 


Tue New York City Water Works. 


The next day, in spite of threatening weather, 
quite a number of the Society was assembled at the 
Grand Central Station to go, by the courtesy of the 
New York Central and Hudson River Railway, to 
Croton Landing, and thence to inspect the new 
works, The ride of about forty miles is a pleasant 
one, skirting as it does the Hudson River, and 
passing through what to Americans, and perhaps to 
Englishmen, might be termed a classic region, for 
we think without self - glorification, that Wash- 
ington Irving numbers almost as many admirers 
in England as he does among his countrymen, and 
the memories of Spuyten Duyvill, Irvington, and 
Sleepy Hollow are ever fresh on both sides of the 
Atlantic. Above Tarrytown, we saw the famous 
ice-boats of the Hudson, which inevitably give rise 
to a discussion of the question of their ability 
to move faster than the wind which propels them. 
Next we reached Sing Sing, and the usual jokes 
about the home of Ward and a few other Bank 
officials, were made, and the old story of the brake- 
man calling out to ‘‘Change clothes for three 
years” was gotten off and enjoyed. This place 
would indeed be filled to overflowing, but for 
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the safety valve of a Canadian exit and its con- 
venience. The route to the new works is clearly 
shown on the map, Fig. 1 (see two-page engraving), 
and at Croton Landing the party disembarked and 
took carriages. The rain poured down, making it 
evident that if we did not fully grasp the Croton 
watershed, we should certainly appreciate the shed 
of Croton water. 

Now the observations of the party were all to be 
‘‘made by our own aneroid on the spot,” which it had 
been carefully compared with the standards and 
found to be in beautiful adjustment, but it had not 
gotten over a recent salt water trip, and utterly 
refused to register American weather, being posted 
evidently in advance, that our weather was pleasant, 
and pleasant it had to be, although it rained continu- 
ously. By examining the map (Fig. 1) it will be seen 
that our course lay along the bank of the Croton 
River to a point marked Quaker Bridge Dam, at 
which point it is proposed to construct a dam about 
1300 ft. long, and about 300 ft. high, at an ex- 
pense of nearly 2,000,000 dols. The general eleva- 
tion of this dam is shown at Fig. 3. The river at 
this point is flanked on either side by a rather pre- 
cipitous bank, outcroppings of rock appearing at 
various points. This rock is syenitic gneiss, and 
is extremely hard, so that no difliculty will be found 
in getting a substantial and durable foundation for 
the masonry. The aneroid was read at this point 
in the midst of a small deluge; but the engi- 
neer’s elevations as determined by careful surveys 
were, in spite of the difficulties, found to be 
quite accurate, in fact, after we knew what they 
were, we were able to read the aneroid perfectly as 
a check on them, and itis a great pleasure to state 
here, that as a rule, your correspondent’s instru- 
ment confirmed the accuracy of their work. 

As it may occur to your readers to inquire 
why New York needs the additional supply, it 
may be said, that for some time it has been evi- 
dent that the existing supply was inadequate even 
to the present needs, and that the reservoir in 
Central Park (shown on Fig. 1) was overtaxed ; 
all this, too, was occurring when large quantities of 
water were running to waste over the present dam 
(marked Croton Dam on the map). The Croton 
watershed is estimated even in time of drought to 
have a capacity of 250,000,000 gallons daily, and 
the available watershed by means of the Quaker 
Bridge Damwill be 361.82square miles ; the reservoir 
will have a capacity of 32,200,000,000 gallons, or 
sufticient to cover 9400 acres 10 ft. deep. Hence the 
dam was decided on as the most satisfactory method. 
Its dimensions are, extreme length, 1300 ft. ; width 
at the base, 200 ft. ; greatest height, 280 ft. ; being 
178 ft. above the river bed and about 100 ft. below 
it. The flowing capacity of the height above tide 
water of the old dam was 166 ft., while that of the 
new dam is 200 ft., the latter being much nearer 
the outlet of the river. Fig. 2 is a section showing 
the form of thedam. The new aqueduct will deliver 
320,000,000 gallons daily, and near the New York 
City line it is proposed to construct a large distri- 
buting reservoir to supply the annexed district that 
is above the Harlem River. The section shown in 
Fig. 4 gives an idea of the character of the main. 
In this the semicircular arch has a radius of 6.8 ft., 
and the concave sides a radius of 20.92 ft., while 
that of the invert is 18.5 ft. Fig. 5 shows a 
section lined with masonry 12 in. thick at the sides 
and arch, and 6 in. thick at the invert ; wherever 
necessary the rock has been filled to an even surface 
with concrete in the manner shown. At the more 
southerly portion of the aqueduct, about 6} miles 
in length are circular in section (see Figs. 6 and 7), 
being 12 ft. 3in. and 10 ft. Gin. in diameter, and 
lined with masonry 12 in. thick as shown. This 
last section is depressed about 100 ft. below the 
other on account of the falling away of the land, 
and at the Harlem River shafts, 24, 26, an inverted 
syphon is used to cross the river at a depth below 
the bottom of about 200ft. The profile beneath the 
plan, Fig. 1, shows this clearly, the depression com- 
mencing at Shaft 20. Fig. 8 shows the method of 
construction in embankment. The total distance 
from Croton Dam to Harlem River is 283 miles, 
and to Central Park reservoir 33} miles ; of the 
28} miles all but about 8000 ft. is through solid rock, 
and is worked from shafts about 1} miles apart 
both ways. The depth of the shafts varies from 
23 ft. to 350 ft. They are 173 ft. by 8 ft. in the 
clear with the larger dimensions parallel to the axis 
of the tunnel ; the total number of headings is 53. 


Figs. 9 to 20 show the method of constructing these 
Two cages are operated in each shaft by a 


shafts, 





double-drum hoisting engine, so that as the full car of the finished tunnel, the party returned by the New 
is hoisted to the surface, the empty one is lowered. | York City and Northern Railroad to the city, and 
On the arrival of the party at the present dam, they | stopped at 128th-street to watch the grip on the new 
were shown plans of the new gate house, Figs. 21 cable road by invitation of Colonel W. H. Paine, 
to 23; the former showing also the presentdam. On| member of the Society. It worked well and 
the plan Fig. 21 will be seen the positions of the | smoothly, and seemed to be quite a success. It is 
inlets from the Croton Lake to the new and old| hoped that a detailed description of it may be given 
aqueducts and the manner in which the old mains to your readers at a later date. 

are diverted from the existing gate house tothe Due acknowledgment should be made here of 
larger and more comprehensive structure now in| the courtesy and hospitality extended by Mr. 
progress. Figs. 23 and 24 (see page 196) show the| Ferdinando Wood, Jun. ; to Mr. Tousey, of the 
new gate house in sections. Figs. 25 to 28 show|New York Central and Hudson River Railroad ; 
the inlet to by-pass in new gate house, and Figs. 29) and to Mr. Joel B. Ehrhardt, receiver of the New 














to 31 show the Pocantico blow off and waste weir. | York City and Northern Railway. Both these 
In regard to the excavation of this enormous gentlemen provided special travelling facilities to 
undertaking, the estimate for which is no less than | the members of this Society. te 
ten millions sterling, it may be said that the Rand| In the evening a reception at the Society's house 
drill and compressors are used, and are giving great | to its visiting members closed a very pleasant and 
satisfaction. The foremen are required to have| profitable meeting, and we look forward to the 
a round drilled once in ten hours, the depth being| Denver gathering with anticipations of pleasure, 
left to their judgment. The usual method is to |and hope some of your engineers will be able to 
drill from nineteen to twenty-two holes in the | accompany the party. 
centre cut ranging from 5 ft. to 6 oe ——— | 
three to five holes 8 ft. deep in the bench. No. 
giant powder is used in the cut, and No. 2 in the| LITE RATURE. 
side and bench. These are exploded by electricity, | 
and the progress made is about 10 ft. lineal in| 4 Sequel to Euclid. By Joun Caszy, LL.D., F.R.S. 
twenty-four hours. In the open cut (see Fig. 8) the Third Edition. Longmans, Green, and Co. 
aqueduct is 13.53 ft. in height and 13.6 ft. wide. In no branch of mathematics has more rapid pro- 
The arch here is 12 in. thick at the crown and 16 in. | gress been made of late years than in pure geometry. 
at the centre of the sides, while at the springing This advance has been made in two distinct direc- 
lines it is20 in. The concave sides are 8 in. thick | tions, viz., the line affected by mathematicians of the 
and secured by walls, and the invert is 12 in. thick| Oxford school, which is fairly represented by 
resting on a concrete foundation. The excavation | Cremona in his ‘‘Géométrie Projective,” and that 
is proceeding at the rate of one mile per month. adopted by the school which takes Euclid for its 
We append in a tabular form some more detailed | model, and which keeps as closely as possible to 
particulars of this great work. The total area of| the lines which he laid down. As every student 
the Croton watershed above Quaker Bridge Dam, | of geometry is aware, there is a great number of 
is 361.82 square miles ; that above Croton Dam is | theorems which are not directly proved in the 
338.82 square miles; and below the Croton Dam | ‘‘ Elements,” but which are of such frequent use that 
it is 23 square miles. The capacities of the reservoirs | it is found more convenient to assume their truth, 
in New York City are : than it would be to demonstrate it in every case to 


gallons. | which they can be applied. Such theorems are the 

Reservoir at High Bridge __...__—_—‘'11,000,000—_| existence of the centroid, orthocentre, the pedal or 
” Central Park, _ 1 1 ee | Simson line, the properties of the N.P.C., &e. In 

ie Co Oe ‘lie “26,000,000 | making a selection of such propositions as are of 
Williams’ Bridge ... 140,000,000 |the most frequent occurrence, the difficulty is to 

, —_ -——- |know what to exclude; and we have no hesitation 
Total 1,377,000,000 jin saying that, both as to choice of matter and 


The following Table gives particulars of the dis-| method of proof employed, Dr. Casey’s little work 
charge of water in the Croton River during a period | is superior to any which has hitherto appeared. Of 
of maximum drought in 1880 and 1881 : course, like every modern writer on geometry, Dr. 
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Daily Average. Daily Average. Daily Average. | Column 5. and 1881. tan. Jr som chy at Croton Dam 

iol | _ us 
Month. gallons. gallons. gallons. days. | gallons. gallons. gallons. 

April 300,750,000 100,541,000 401,291,000 30 | 12,038,730, ee 12,038,730,000 
May 67,500,000 100,241,000 167,741,000 | 3i 5,199,971,000 - 5,199,971, 00 
June 1,650,000 99,551,000 101,201,000 30 3,036,030,000 | 915,000,000 | 2%121,030,000 
July 2,400,000 97,677 ,000 100,077,000 31 3,102,387,000 | 1,145,000,000 1,957,387,000 
August .. oe 98,695,000 98,695,000 31 |  8,059,545,000 | 1,990,000,000 1,069,545,000 
September ee 98,895,000 98,895,000 30 2,966,850,000 | 1,755,000,000 1,211,850,000 
October .. a 98,177,000 98,177,000 31 | 8,043,487,000 | 2,320,000,000 723,487,000 
November 6,000,000 100,141,000 106,141,000 30 |  8,184,230,000 60,000,000 3,124,230,000 
December... 1,687,500 97,677,000 99,364, 31 | 8,080,290,000 | 835,000,000 | 2,745,209,500 
January, 1881 .. 30,850,000 97,977,000 128,827,000 81 3,993,637,000 470,000,000 3,523,637,000 
February 11 fe 99,851,000 99,851,000 11 1,098,367,000 225,000,000 873,361,000 














Table II. shows the depth of invert Casey has attacked the famous theorem that the 



































of aqueduct 
at the various shafts from the Croton Dam - 135th- | nine-point circle of a triangle touches the inscribed 
street : circle. The various proofs given by him (three in 
Taste I1.—Depth of Invert of Aqueduct from Croton | number), all depend upon the method of inversion, 
Dam to 135th-street. which, though perfectly satisfactory, does not supply 
is aS — |us with what has still to be discovered, viz., a simple 
3S. S [eos (s |S. solution by means of a purely elementary method. 
Se 38, Depthof | 3.5/3.8} Depth of |3 32.2 Depth of From time to time we see notices in the various 
a3 Er Invert. g 4/%3| Invert. |G 3/23 Invert. | scientific journals, that such a solution has been 
Al” ha mA 12,2 hed a obtained; but we invariably find that either the 
oo er" mar | ft. proof is not by any means simple, or else that the 
1/| 51; 383.384 12 | 724) 41.887 | 23 /1447| 64.694 | method employed belongs more to higher than to 
gue ome || fl abtaae | a 148) HEM | clomentary geometry 
4/243, 246.840 15 | 890} 126.587 | 26 |1508| 115.7 Of the theories which have been developed of 
s = uae ie Ke. maa a pon bot late years, most of the properties are here given, 
7 | 434] 161.346 18 aio “| 99 (1568, 113.6 (| Particularly of nigra >in og : = such -_ 
8 | 460 =. ll } 19 |1217| 67.763 | 30 |1590 79.9 mense Importance o the theory of electricity an 
: mechanism. 
9 400){ ptt. long 20 /1284) 115.354 | 31/1612; 78.2 The present edition has been made still more 
10 | 561, 125.565 21 |1336) 101.694 | 32 /1627, 86 useful, by the addition of a new chapter giving a 
ad fone a oh, S- | short account of the T. R. circle, the Brocard circle 
and points, &c. We scarcely think, however, that 
After descending Shaft 17, and examining a part 





the arrangement of the new matter is up to the 
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O’CONNOR’S CANVAS TESTING 


(For Description, see Page 198.) 


Fig. 1. 
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standard of the rest of the book, as it appears to | ceedings of London Math. Soc., February, 1884, and 
assume that the reader is already in possession of | February, 1885); and we venture to make the sugges- 
the information which it professes to give. In the | tion that work worthy of recognition has beendone by 
next edition we would recommend that part of this | other than Irish and French geometers. We should 





chapter should be re-written, and that the wants of | also like to see more references to original autho- | 
| free from errors, and a careful examination has only 


the student should be kept steadily in view. We | rities, which should appear in all books of this kind. 


think that the chapter would be improved by the Amongst the notes we see very simple solutions 






































Clifford’s extension of the latter that 27 lines de- 


| termine 21 circles all meeting in a point, and that 


for 2+1 lines the 21+1 points so found lic on 
the same circle. 
For a mathematical work the book is remarkably 


revealed the existence of the following: Page 40, 


introduction of the theorems of Mr. H. M. Taylor | of Malfatti’s Problem and Miquel’s Theorem. Dr. | line 14, for ‘‘convex” read ‘“‘concave;” page 71, 


on the intersection of a circle with a triangle (Pro-! Casey has omitted to mention the late Professor | lines 25, 26, for “‘ contained,” read ‘‘ continued ;” 
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page 75, line 7, for ‘‘(II., 2)” read ‘‘(II.,1);” page 
75, line 1 of Cor., for ‘‘P” read ‘O.” 

In the figure on page 134 we have a curious 
instance of inversion, which was evidently not 
intended by the author. 
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O'CONNOR'S CANVAS TESTING MACHINE. 

Hekerorore, the method employed for testing the 
tensile strength of canvas, both lengthwise and cross- 
wise, has been to cut off a strip of material an inch 
or 14 in. in width, and to put this strip in a machine 
which would indicate the final stress on the material. 
Nothing much wider than 14 in. could be tested owing 
to the construction of the machines. 

It is obvious that by cutting such material into small 
pieces, the texture of each specimen for test, is more 
or less destroyed, and consequently the final strain is 
reduced ; and this would happen more especially 
with such a heterogeneous material as canvas. It will 
also be apparent that if one cut a piece of canvas 24 in. 
wide into twenty-four strips, and test each strip sepa- 
rately, the final strains will not aggregate as large a 
figure as would the whole width if tested at once. In 
the latter case the two selvage edges of the material 
increase its strength. Besides this, it is a more prac- 
tical test for the canvas to test it without cutting. It 
takes more time to test a piece of canvas 24 in, wide 
than to test 1 in. of it, but still longer to test twenty- 
four pieces separately. The necessity of a grip or 
holder, which retains the material without damaging 
it is obvious ; in other words, the material should break 
between the two grips which hold it. To solve this 
important question, the material should not be sub- 
jected to as much stress where it is held by the grips 
as it is between them. This is done by gradually in- 
creasing the friction of the material on smooth rollers. 
Inthe machine we illustrate on the preceding page 
the friction on the first roller & extends over about one- 
fourth the circumference into the length on the second 
roller /; the friction is about the same but varies with 
the stress on the material. On the third roller m, the 
friction is maximum, and after extending over one- 
third the cirzumference and length, the material is 
held fast by a clamp. From actual tests the canvas 
has never broken except between the two grips. 

The advantage of the scale used on this machine is, 
that it enables a weaker material to be treated more 
delicately than if it were so graduated as to read to 
pounds directly. It also permits of faster or slower 
testing at pleasure. The length of material necessary 
for testing in this machine, is 5 ft. 4in. This length 
is required in order to wind it around the three rollers 
of each grip. 

The first machine of this kind was built at the 
Delamater Iron Works, New York, under the super- 
vision of the inventor. When finished, and after being 
approved by the Navy Board, consisting of Captain | 
Watson, U.S.N., Lieutenant Hubbard, U.S.N., and | 
Past Assistant Engineer Parry, U.S.N., it was trans- | 
ferred to the New York Navy Yard. 

It is as necessary for such large manfacturers as | 
supply the Navy with canvas, to test their own manu- 
facture before delivering, as it is for the Navy to 
test the samples sent to them by the manufac- 





turers. Thus the latter could compare their tests 
with those of the Navy Department, provided they are 
made on the same kind of machine. 

In the drawings which we publish on page 197, 
Fig. 1 is a side elevation of the machine; Fig. 2 
is a plan ; and Figs. 3 to 7 are details to an enlarged 
scale. The same letters of reference designate the 
same or corresponding parts in all figures. A A repre- 
sents the end frames of the machine, which are con- 
nected by longitudinal cast-iron beams or stretchers 
A*, so as to form a stable and secure framing. 

At each side of the machine are longitudinal tracks 
or ways a, which support two grips, B B', and on 
which the grips may move onrollers. These grips are 
provided with friction rollers, and their construction 
will be described presently. At the left-hand end of 
the machine as shown, in Fig. 1, is a hydraulic cy- 
linder C, which is supplied with water through a pipe 
b, from a three-plunger pump used in connection with 
the machine, and from the outer end of this cylinder 
projects a piston C!, which is connected by rods c with 
a cross-piece c' on the grip B. This cross-piece is con- 
nected by knife-edge pivots c? with the frame of the 
grip B, and when the plunger is forced outward from 
the cylinder, the grip B is pulled toward that end of 
the machine. At the opposite end of the machine the 
main beam D, is supported by knife-edge bearings d, 
which constitutes a bell-crank lever. Eisa steel-yard 
lever also on knife-edge bearings ce, and is connected 
by rod E! with t1e end of the main beam D. 

On the steel-yard lever E is mounted a running 
trolley f, from which is suspended a weight /!, and to 
which is connected an endless belt #2, so that the 
trolley is capable of being moved by the hand-wheel /*. 

To the frame of the grip B' is attached by knife-edge 
bearings, a cross-piece g, to which are secured two 
screws g', extending rearward and parallel with each 
other ; the screws g' extend through a box /, from which 
links /' are connected to the cross-pin 7 secured in 
plates forming the main beam D D'. In the boxh are 
spur pinions 7 j, which constitute nuts fitting the 
screws «/' g', these are turned by a gear and handwheel 
js. This forms the adjusting gear, so as to test a longer 
or shorter piece of canvas. 

A description of one of the grips applies to both. 
Each grip consists of three rollers k, /, m, and their 
connections. Roller & is keyed and cannot turn, as is 
also roller /, which has its lower portion cut out to fit 
roller m when strain is on the material. Roller m can 
turn on its axis, and also move in a vertical slot o! in 
the frames 0. The canvas is passed over roller 4, under 
roller m, and over/, to which it is secured by a clamp 
s'. When strain comes upon the canvas it lifts the 
roller m upwards until it meets roller / and establishes 
more friction. Roller m is previously allowed to 
rotate, in order that the canvas may settle evenly. 

When a piece of canvas has been secured by the grips, 
the trolley and running weight are adjusted on the 
steelyard E to produce the cdlesired strain on the canvas. 
If the canvas is strong enough to resist the test strain 
then the running weight is moved outward, and strain 
is applied until the canvas tears. The position of the 
running weight will then determine the tearing strain. 

The scale is 60 in. long, divided into twenty parts, 
3 in. each, which are subdivided intotenths. To read 
the strain on the material at any time, the indi- 
cated figure is multiplied by twenty (the leverage of 
the main lever), and also by the weight on the trolley. 
The weight on the trolley, multiplied by twenty, is 
constant, Thus with 10 1b. on the trolley the con- 
stant would be 200, and the indicated figure on the 
scale multiplied by this would give the total stress 
in pounds, If this be divided by the breadth of the 
material the result would be the stress in pounds per 
inch on the material, The formula then is for stress 
in pounds per inch, 

g-WR2 
3 
Where 
S = Stress in pounds per inch. 
W = Weight on trolly in pounds. 
R = Reading on steelyard or indicated figure. 
B = Breadth of canvas in inches. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market had 
a further severe drop in prices last Thursday, to the extent 
of 6d. per ton from the previous day, and 10d. on the 
week. The lowest quotation was 24d. per ton under the 
lowest price paid on the previous Tuesday, and 94d. under 
the previous week’s lowest. On forenoon ’Change 





there were transactions at 38s. 8d. down to 38s. 44d. cash, 
also at 38s. 10d. to 38s. 6d. one month, with sellers at the 
close at the lowest quotations, and buyers at 4d. per ton 
ower. Business was done in the afternoon at 38s. 4d. to 
38s, 2d. cash, also at 38s, 6d. to 38s. 34d. one month, and 
the close was 38s. 24d. cash and 38s. 4d. one month 
nominal, -Friday’s market opened very dull, and with 
prices 4d. per ton under the lowest of the preceding day. 
A recovery, however, took place, and the close was 24d. 
per ton better than on Thursday. Transactions took 








place in the forenoon at 38s. 14d. to 38s. 4d. cash, also at 
38s. 3d. to 38s. 5d. one month, the close being buyers at 
38s. 34d. cash and 38s. 5d. one month, with sellers at 4d. 
more per ton. In the afternoon business was done at 
38s. 34d. to 38s. 5d. cash, also at 38s. 54d. to 38s. 64d. one 
month, with buyers at the close at 38s. 44d. cash and 
38s. 6d. one month, and sellers at 4d. per ton higher, 
The market opened dull on Monday, and at 24d. per ton 
under last week’s close, but there was a recovery of 2d. 
before the close. There were transactions during the 
forenoon at 38s. 24d. to 38s. 34d. cash, also at 38s. 4d. 
and 38s. 44d. one month, the market closing with buyers 
at 38s. 3d. cash and 38s. 5d. one month, and sellers at 
3d. more per ton. Business was reported in the after- 
noon at 38s. 3d. to 38s. 4d. cash, also at 383s. 5d. and 
38s. 54d. one month, with sellers at the close at 38s, 44d, 
cash and buyers at 38s. 4d. and the month’s price 
nominally at 38s, 6d. Yesterday’s market was very flat, 
and prices fell 2d. from the previous day’s close. Trans- 
actions took place during the forenoon at 38s. 44d. to 
38s. 24d. cash, also at 383. 6d. to 383. 44d. one month, 
with sellers at the close at 38s. 3d. eash and 38s. 5d. one 
month, and buyers at 4d. lower per ton. In the after- 
noon business was done at 38z. 24d. cash and 38s. 4d. one 
month, and the close was sellers at 38s. 24d. cash and 
38s. 44d. one month, and buyers at 4d. per ton lower. 
The market was much depressed this forenoon, and as 
low as 38s. cash and 38s. 24d. one month, were accepted, 
though in the afternoon there were transactions reported 
at prices ranging up to 38s. 44d. cash and 38s. 54d. one 
month, with sellers at the close at 38s. 5d. cash and 
38s. 64d. one month, and buyers at 4d. per ton under. 
The depression in the pig-iron trade seems to be getting 
more and more pronounced, as prices, with certain slight 
fluctuations, go on declining from week to week. Last 
year’s lowest quotation was 40s. 84d. cash per ton, and at 
the close of the year the price was 41s. 14d. Since then 
prices have been going down with a remarkable severity. In 
the first week of the present year the lowest quotation was 
40s. 14d. cash, and in the following week 39s. 10d. was 
touched, and at the close of the month of January 39s. 74d. 
was the price. In the opening week of this month that was 
again the lowest quotation at which business wastransacted, 
and in the second week 39s. was reached, while last week 
38s. 14d. was touched, so that over a period of only seven 
weeks there was a fall of 3s. per ton in the price of war- 
rants. It is difficult to see where relief is to come from, 
but in the belief that they are not, for a time, at all 
events, to benefit from materially improved prices, the 
ironmasters are now talking about making demands on 
the railway companies to lower the traffic rates, and the 
landowners to submit to a reduction of the rates of lord- 
ship on the minerals required in making pig iron, which 
have undergone no abatement since the time when the 
price realised for pig iron was quite twice the amount now 
obtained forit. Restriction in the output of pig iron is 
also being spoken of, and it is possible that by-and-by the 
ironmasters may come to some agreement on that vital 
question. For the present there are really no signs of 
improvement in any direction, the local consumption 
being still only on a very moderate scale, while the re- 
ports coming to hand from America and from the Con- 
tinent are as hopeless as ever. There are still 94 blast 
furnaces in actual operation, as against 92 at this time 
last year. One has been blown in during the past week 
at the Calder Iron Works, while one has been damped 
down at the Shotts Iron Works. Last week’s shipments 
of pig iron from all Scottish ports amounted to 5866 tons, 
as compared with 7852 tons in the previous week, and 
6689 in the corresponding week of last year. The United 
States took 670 tons ; India, 313 tons; Australia, &c., 
612 tons ; France, 550 tons; Italy, 200 tons; Holland, 
690 tons ; China and Japan, 235 tons. The stock of pig 
iron in Messrs. Connal and Co’s public warrant stores 
stood at 690,829 tons yesterday afternoon, as against 
688,684 tons yesterday week, he showing an increase 
for the week of 2145 tons. 


Meeting of Scotch Ironmasters.—A largely attended 
meeting of the Scotch ironmasters was held to-day in 
Glasgow, at which the question of royalties, wages, and 
the restriction of production was considered. The pro- 
ceedings were conducted in private, but they were of a very 
harmonious nature, and a unanimous agreement was come 
to that something should be done towards restricting the 
production of pigiron. There was a sort of consensus of 
opinion that were Cleveland and West Cumberland, and 
the other English districts which compete with Scotland, 
to agree, 25 per cent of the blast furnaces might with ad- 
vantage be put out ; but at the present there is very little 
hope of such an agreement being arrived at. 


Purchase of a Towing Fleet.—The Clyde Shipping Com- 
pany have just purchased the steamers and plant of the 
Queenstown Towing Company, and intend to work the 
business in future. The Clyde Shipping Company will 
retain the principal vessels belonging to the Irish Com- 
pany, and will replace the old and useless vessels by a 
better class of boats, which they will also bring into re- 
quisition in connection with the development of the 
mackerel fisheries on the Irish Coast. 


Reduction of Wages.—On Friday, of last week, notices 
were posted up at the works of the Dunfermline Foundry 
Company, announcing that a reduction of wages amount- 
ing to 10 per cent. would come into force at the works 
on the 26th inst. It is estimated that this reduction 
will amount to about 6d. per day inthe moulding de- 
partment, and probably tu rather more in the other 
departments of the works. The reduction, it 18 
believed, is merely the precursor of reduction on & 
similar scale which will very likely take place at other 
foundry works in the town and district in consequence 0 
the general depression which exists in the foundry and 
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kindred trades in the West of Fife. Messrs. Ramage 
and Ferguson, shipbuilders and engineers, Leith, have 
also announced to their workmen that a reduction of wages, 
to the extent of jd. per hour in some cases and of 5 per 
cent. in others, will come into force on and after the Ist 
of Marck. 

Extension of Dundee Harbour Works.—At a meeting 
of the works committee of the Dundee Harbour Trust, 
held on Monday, the engineer, Mr. Cunningham, sub- 
mitted a report recommending the extension of the pre- 
sent inner wall from Craigie to the Stannergate, a distance 
of 1000 yards. The space already reclaimed to the east- 
ward of Camperdown Dock has been nearly filled up, 
and Mr. Cunningham is of opinion that if the wall is con- 
tinued to Stannergate Point the velocity of the tides will 
be increased, with a beneficial effect on the harbour 
works. The estimated cost of carrying out the scheme 
is 4200/., and its execution will give employment for a 
considerable time to a number of men at present out of 
work. The space to the eastward of Camperdown Dock, 
partly reclaimed and to be filled up, extends to about 100 
acres. The committee, after considering the proposal, 
unanimously recommended the Board to carry it out 
forthwith. 


Submarine Mining Defence Works for the Clyde.—The 
War Ottice authorities have ordered the erection of new 
buildings on a piece of vacant ground at the back of Fort 
Matilda, at the west end of Greenock, for the use of the 
Royal Engineers and the Submarine Mining Company. 
These works are giving employment to a large number of 
workmen, and the number will be considerably increased 
when the works are in full progress. There will be tor- 
pedo stores, workshops, and schools of the most recent 
description, as it is the intention of the Government to 
make the fort a first-class submarine mining station. The 
projected new works include a pier 330 ft. in length, to 
run straight out into the Clyde from the eastern boundary 
of the Fort Matilda grounds. A tramway will be laid on 
the top of the staging, so as to allow of all war material 
discharged from vessels being sent direct into the stores. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull and Barnsley Railway.—The half-yearly meeting 
of the Hull, Barnsley, and West Riding Junction Rail- 
way and Dock Company has been held in Hull, Lieu- 
tenant-Colonel Gerard Smith presiding. The number of 
shareholders on December 31 was 7938. The chairman 
said that the results of their working during the past five 
months were by some regarded as satisfactory, and by 
others the reverse. Some thought that a new company 
like theirs should jump into being a dividend-paying con- 
cern at the very outset—that from the first day a practi- 
cally inexperienced staff, as regarded local matters, should 
be able to get together a volume of traffic and deal with 
it with celerity, despatch, and economy, and also with 
profit. That was not an opinion which the directors 
shared, and there was abundant evidence from those ex- 
perienced in railway matters to show that the rolling up 
of a large traffic with economy and profit could only be 
accomplished as time went on. It was satisfactory to 
them to feel that, at all events, they had paid their work- 
ing expenses, and had earned something towards the pay- 
ment of their fixed charges. The gross receipts had been 
54,848/., and there was a balance of profit, after payment 
of all expenses, of 6709/. to meet the various charges. The 
report and accounts were adopted, and the retiring 
directors and auditors were re-elected. 


Samuel Fox and Co., Limited.—The directors of this com- 
pany, at their meeting on Saturday, declared an interim 
dividend of 4/. per share, free of income tax, for the past 
half-year. 


The Wages Dispute at Thorncliffe.—The mechanics, who 
had received notices from Messrs. Newton, Chambers, 
and Co., of a reduction in wages, have happily settled the 
matter with their employers. The masters have con- 
sented to enforce only half the reduction named, and the 
men have consented to that, stating that the firm has 
behaved in a very fair manner. 


Midland Iron Company, Limited, Masborough.—The 
annual report of the directors of this company has been 
issued. 1t says, ‘‘ Considering the great depression in the 
iron trade which has prevailed throughout the year, the 
directors believe there is reason to be satisfied with 
the result of the year’s working.” The profit for the year 
is 22511, the balance brought from the previous year 
575/., which has been appropriated as follows: Deprecia- 
tion of plant and machinery, 500/.; dividend at 4 per 
cent. free of income tax, 1700/., balance carried forward, 
6267. The capital account stands at 42,5007. 


Colliery Improvements at Bailey Brook.—The Butterley 
Company have decided to make extensive improvements 
at the Bailey Brook Colliery, with a view of facilitating 
the working of the mine. ‘The chief alteration will be the 
widening of the main shaft so as to enable the company to 
effect an output of double the quantity of coal. 


Trade,—There is a slight improvement noticeable this 
week in some of the Sheffield trades. Some fair orders 
have come up for better-class cutlery, but the export 
trade is checked by poor realisations on foreign produce. 
Large quantities of German-made cutlery are on offer in 
the town, but buyers are more limited because of recent 
exposures. The call for best cast steel is on the move, 
the best orders being from the shipyards. F ile, tool, and 
electro-plate ‘manufacturers are badly off for work, and 
the competition in these branches is exceedingly keen. 
At the foundries there is only a limited amount of work, 
and all the engineering firms are complaining of slack- 





ness in trade. Only in very exceptional cases are the iron 
and steel companies keeping their hands employed full 
time. In all branches prices are cut to a minimum. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the market 
was again more depressed and prices were lower, No. 3 
Cleveland pig being nominally quoted 30s. per ton for 
prompt delivery in the Tees. Only small lots are chang- 
ing hands, because the prospects are so dark that buyers 
content themselves with the continuance of the hand-to- 
mouth policy which they have pursued so long. The 
stocks of pig iron are still increasing, and there is every 
appearance that they will be much larger at the end of 
the present month. Shipments of pig iron from Middles- 
brough are a trifle better, but they are far below what 
they ought to be. Upto date this month there have been 
exported 41,000 tons of pig iron as compared with 34,700 
tons at the corresponding time last month. Hematite 
pig iron remains dull at 42s. 6d. per ton for Nos, 1, 2, and 
3 f.0.b west coast ports. In commercial circles the chief 
topic of conversation is the position of the Cleveland iron- 
masters. It is contended that many pig-iron makers 
are unable to produceiron and sell it at 30s. per ton with- 
out sustaining a loss, and it is generally believed that 
unless some unforeseen circumstance should lead to the 
immediate advance of prices some blast furnaces will 
certainly be blown out within the next month or two. 
The ironmasters have not made any intimation as to 
what steps they are likely to take either individually or 
collectively, but everybody seems to agree that the pre- 
sent state of affairs cannot last much longer. The manu- 
factured iron trade is unchanged, although the tendency 
in price is lower. Owing to the continuance of the strike 
at the shipyards on the northern rivers, there is less work 
at the mills and forges, and more hands are out of em- 
ployment. Ship-plates are quoted 4/. 10s. to 4/. 12s. 6d. 
per ton, angles 4/. 7s. 6d., and steel ship-plates, 6/. 10s. ; 
all less 24 per cent. at works. 


Engineering and Shipbuilding.—Engineers and iron- 
founders continue fairly employed, but competition is 
very keen, and prices are low. There is unfortunately 
no sign of the strike at the shipyards terminating. The 
men having rejected the et proposal of 10 per cent. 
reduction, the position of affairs remains unaltered. This 
is now the seventh week of this suicidal battle of capital 
and labour. In all the northern towns the number of 
men out of work has increased during the past week or 
two, and there is great poverty and distress. Although 
there is no shipyard strike at Middlesbrough, there is 
something like 1500 men out of employment owing to the 
general depression in trade. From 500 to 700 men are 
working in the stone yard provided by the Labour Test 
Committee of the Guardians of the Poor. These men 
“demonstrated ” on Monday against the proposed addi- 
tion of an hour per day to their working time, and the 
question has been referred to the Board of Guardians, the 
stoneyard men having contented themselves with two 
processions through the main streets of the town. The 
authorities have taken measures to secure whatever 
assistance they may require in the event of any dis- 
turbance. 


The Steel Trade.—In the midst of so much depression 
it is satisfactory that the steel trade continues brisk. 
There are still large orders in hand, but prices now ruling 
are easier. 


The Coal and Coke Trades.—The fuel trade is quiet and 
quotations are tending downwards. 


The Salt Trade.—At Middlesbrough the salt trade is 
rapidly extending. This week Messrs. Bolckow, Vaughan, 
and Co., have commenced to evaporate salt at Eston, 
where they have erected pans close to their bore-holes. It 
is intended to export the salt to the chemical works on 
the Tyne. There is every reason to believe that when 
trade improves Middlesbrough will become the centre of 
a great chemical industry. 








NOTES FROM THE SOUTH-WEST. 

Cardif/.—Steam coal has not experie::ced much change. 
Small steam coal has been taken off rather more freely at 
4s, to 4s. 6d. perton. The house coal trade has remained 
quiet. The patent fuel works are well employed and con- 
siderable shipments have taken place. The iron ore trade 
has been dull. Last week’s clearances comprised 139,499 
tons of coal, 8140 tons of patent fuel, 1008 tons of iron, 
and 900 tons of coke. From Bilbao there arrived 9691 
tons of iron ore, and 2110 tons came to hand from other 
sources, 


Brecon and Merthyr Tydvil Junction Railway. ~The 
report of the directors submitted to the half-yearly meet- 
ing on Thursday points out that for the first time since 
1882, the accounts show a falling off in gross receipts, 
principally under the head of merchandise. The mineral 
traffic shows a slight increase; and the expenditure hav- 
ing been reduced by the exercise of proper economy, 
there has been, on the whole, an increase in the net 
revenue. The connection between the company’s system 
and the Alexandra Dock Company’s lines, mentioned in 
the last report, will, it is expected, be completed shortly. 
Action in this matter rests with the Pontypridd, Caer- 
philly, and Newport Company. 

Cardiff Corporation Water Works.—Mr, Jones, of 
Neath, has commenced with a large staff of men the new 
works contemplated at Cwm Taff Vawr by the Water 
Works Committee of the Cardiff Town Council. The 
necessary plant is being conveyed to the ground from the 








Cefn Station of the Breconand Merthyr Railway. Three 
large lakes will be formed, one about 30 ft. in depth; and 
some thirty miles of pipes will be laid. 


Rhymney Railway.—A Wharncliffe meeting of the 
Rhymney Railway Company was held on Tuesday for 
the purpose of considering a Bill now being promoted by 
the company by which it seeks powers to raise an addi- 
tional capital of 300,0007. for the construction of a rail- 
way and branch from its Caerphilly lines to Machen, and 
thence to the Monmouthshire valley. The meeting was 
adjourned for a month to enable the company’s officials 
to ascertain the amount of traffic which would probably 
be sent over the proposed new line to Cardiff at present 
rates. 


Newport.—The tone of the steam coal trade has con- 
tinued quiet, and low prices have continued to be the 
order of the day. In the house coal trade there has been 
afairly good demand. Iron ore has remained dull. The 
manufactured iron trade has also shown no improvement. 
Last week’s clearances of iron comprised 1073 tons to 
Townsville, 1271 tons to Rockhampton, and 693 tons to 
Paysandu. Last week’s coal cléarances amounted to 
56,594 tons. From Bilbao there arrived 11,555 tons of 
iron ore, and 1700 tons came to hand from other sources. 


The Serpent.—Considerable progress is being made with 
the Serpent, 6, steel torpedo cruiser, which is building on 
the slip at Devonport, from which the Curlew was re- 
cently launched. A number of the steel frames are up, 
and the workmen will soon commence putting the steel 
plates on. This vessel is the first of an entirely new 
class, and she is expected to attain a high rate of speed. 


Truro Water Works Company.—The half-yearly report 
of the directors states that the company’s services have 
increased from 730 to 780 in number, producing an annual 
income of 10507. The whole of the pumping machinery 
has been put in order, and a considerably increased 
quantity of water is now being pumped with a large 
saving anually. The quantity of water supplied during 
the past year was 3,509,000 gallons, as compared with 
2,216,200 gallons in the corresponding period of 1884. 


The Anson.—On Wednesday, the Anson, the largest 
barbette vessel hitherto built at Pembroke Dockyard, was 
launched in the presence of a large concourse of specta- 
tors. Theship is one of the Admiral class, and is of the 
following dimensions: Length, 330 ft.; breadth, 68 ft. 
6in. ; depth, 26 ft. 5in.; displacement in tons, 10,000. 
Her estimated speed is 16 knots per hour, and her engines 
are twin-screw, calculated to develop 7500 horse-power, 
and supplied by Messrs. Humphrys, Tenant, and Co., 
London. The Anson has been built from the design of the 
Council of Naval Construction, under the supervision of 
Mr. J. C. Froyne, chief constructor. The Anson has an 
armoured deck 3 in, in thickness, and her barbette will 
be protected by 14 in. of armour. She is to be armed 
with four 134 in. 64-ton breechloading guns in the bar- 
bettes, six 6 in. 89-cwt. breechloading guns on the upper 
deck, and a number of Nordenfelt, Gardner, and quick- 
firing guns, together with several Whitehead torpedoes. 
Her draught of water, in sea-trim, will be 26.3 ft. forward 
and 27.3 ft. aft. Her coal-carrying capacity will be 12u0 
tons, and she will havea complement of 454 officers and 
men. The Anson will cost in construction 581,000/., of 
which 475,000/. has been expended upon her hull, and the 
remainder upon her engines. 


Newport Water Works Company.—The half-yearly meet- 
ing of this company was held on Monday. The chair- 
man (Mr. J. Lawrence), in moving the adoption of the 
report and statement of accounts, said a 5-in. service 
pipe was now being laid down to the slipway premises, 
the district around which, he believed, would become 
very populous, especially when the new Usk Railway was 
completed. The reservoirs were in excellent condition ; 
they were full, and contained a storage of 256,000,000 
gallons of the purest and best water. The report was 
adopted. 








AGRICULTURAL ENGINEERS’ AssocIATION.—An _ ad- 
journed general meeting was held at the Memorial Hall, 
Farringdon-street, E.C., on Friday, February 19, 1886, 
Mr. James Hornsby, President, in the chair. The reso- 
lution passed at the general meeting, held September 30, 
that no replies be given by this Association to the circular 
issued by the Royal Commission upon the Depression of 
Trade, but that it be left to each individual member to 
take what course he deemed desirable, having been fully 
discussed, it was unanimously resolved, upon the motion 
of Mr. Nicholson, seconded by Mr. H. D. Marshall, and 
supported by Mr. Hill, Mr. J. E. Ransome, and Mr. 
Southwell, that the resolution of September 30 be re- 
scinded, and a small committee appointed to give formal 
replies to the questions asked, the committee to consist of 
the President, Mr. Barford, Mr. H. D. Marshall, Mr. 
Nicholson, and Mr. J. E. Ransome, Mr. Southwell sub- 
mitted a resolution that a representation be made to the 
Foreign Office, asking that it should furnish consular re- 

rts, similar-to those issued by the Government of the 

nited States and other countries. He moved, “‘ That, 
having regard to the successful efforts made by foreign 
Governments in pushing the trades of their respective 
countries in foreign markets in competition with English 
manufacturers, this Association is of opinion that it is 
imperatively necessary, in the interest of this country, 
that properly qualified diplomatic agents and consuls 
shoul be appointed by Her Majesty’s Government in all 
foreign capitals and centres of trade, for the express pur- 
pose of promoting the extension of British commerce, and 
that effectual steps be taken to secure for the information 
of British traders as prompt and complete reports as those 
furnished by other countries.” ‘This resolution was 
seconded by Mr. J. E. Ransome, and carried, 
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NOTES ON THE STEAM STAMP.* 


By Freperick G. Cocaine, Calumet and Hecla Mills, 
Lake Linden, Mich. 
(Concluded from page 131.) 

one valve gear designed for the first Leavitt stamp was 

. cam and roll type peculiar to all the Leavitt com- 
| ae engines up to this time, and contemplated an 
. sdependent cut-off valve upon the back of the main 
or ry tig _This was soon found to be unnecessary, 
por was discarded. There was but one roll for each 
— and it worked between two cams, an internal cam 


ia before the American Society of Mechanical 











for one motion and an external cam for the other. The 
cam for opening the steam and that for closing the exhaust 
were fixed, while those for closing the steam and opening 
the exhaust were capable of adjustment while the stamp 
was running, as shown in Figs. 17 and 18, in which it 
will be seen that the cam X is thrown forward or back- 
ward by a feathered sleeve. The cams were set by degrees 
of a circle marked on a dial upon the cam shaft, so that 
if, for instance, the opening of the steam valve be taken 
at 0 deg., the closing point was set at 70 deg., the opening 
of exhaust at 110deg., and the closing of the same at 
355 deg. This style of cam and roll, which has worked 
so well upon the slow-working compounds, proved a 
failure on the stamp, where the constant reversal of the 
motion of the roll 90 to 95 times a minute, with the heavy 








Fig. 23 
TOTALS 
a? Per sq. in. 4---- 170 \bs., 83470 los 
92 blows per min 
Fo 88 IDs. 47608 Ibs. 
DASH POT, 
25 DIAMETER 
$ F--=-52 Ibs. 25532 Ibs 
--—23 Ibs. 3 
mers ais = ae = 23 tbs. 11293. tbs 
eo Atmosphere 
Fig-26. 


valve and heavy moving parts necessary for such a ma- 
chine, very soon cut both rolls and cams so as to make 
them useless, and the mechanism for changing the position 
of the cams as above described being found unnecessary, 
the whole valve gear as shown in Figs. 17 and 18 was 
superseded by that shown in Fig. 19, consisting of four 
outside cams with an independent roll for each motion of 
the valves. The opening steam and closing exhaust cams 
were fixed as before, the closing steam and opening ex- 
haust cams being bolted to the face of the others, yet so as 
to admit of adjustment as shown in the cut. This valve 
gear leaves nothing to be desired, as it is simple, efficient, 
and durable. The upper part of the cylinder ia steam- 
jacketted, the whole cylinder being covered with felt and 








a wood lagging. The stamp with the cylinder above de- 
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scribed, is still ranning,’with'an average stamping capacity 
of 225 tons of rock per'twenty-four hours. Some pecu- 
liarities of its working, however, seemed to indicate that 
the relative areas of the cylinders were not just right, and 
that the receiver was too small; and for the second stamp 
the cylinder shown in Fig. 15 was designed, the upper 
cylinder being 214 in. in diameter, and the relative areas 
being as 2.36 to 1, while the receiver was considerably 
enlarged. twit 

The mortar was also changed, being made four-sided, 
giving double the screen surfaces. This increased its 
weight 2 tons, while the weight of the anvil was in- 
creased to 12 tons, a total increase of four tons in the 
parts resisting the bldw over and above the weight of the 
same parts in the first stamp. One other change of great 
importance was made. 

With the rubber bumper before described, it was still 
necessary to leave a large clearance at the top, and in the 
first Leavitt stamp 24 in. clearance was given as in the old 
stamp, and the diameter of the cylinder being larger, the 
clearance at this place was greater even than in the old 
cylinder. ‘The total clearance measured 1628 cubic inches, 
or about 22 per cent. of a full stroke, so that while the 
stamp reached a greater capacity, little could be claimed 
for it on the score of economy, and it became evident that 
some change was necessary to secure the greatest economy. 
One suggestion after another resulted in substituting for 
the rubber bumper a dash-pot 4 in. deep, the stamp shaft 
bonnet being formed to serve as the dash-pot plunger. 
See Figs. 20 and 21. 

With these changes the second stamp was constructed 
and started, a clearance at the top of 4in. being allowed 
when the bonnet bottomed in the dash-pot. The first 
dash-pot was made without the rubber rings R_ shown in 
the cut, and worked perfectly until shortly both pot and 
plunger became so worn as not to prevent the escape of 
the air caught in the pot, and not enough could be re- 
tained as a cushion to prevent the bonnet striking the 
bottom of the pot, which would result in great damage to 
the stamp. To prevent this the pot was grooved in the 
bottom, and the flexible rubber rings R were inserted, 
projecting beyond the surface about in. The air caught 
within the rings forms an absolutely perfect cushion, and 
this improvement insured the efficiency of the dash-pot, 
which over three years of constant use has not impaired, 
but which otherwise would have been useless. 

Not long after the stamp was started, a very curious 
accident happened, the cylinder breaking in two on the 
ragged line x x, Fig. 15. The upper cylinder was lifted 
about a foot, and tipping forward, would have gone 
down through the three floors below but for the piston 
rod, which held it in an ominous suspense until it 
was secured. The occasion of the break may be ex- 
plained as follows, It will be noticed in the cut that 
the bottom cylinder head is extended upward to meet the 
lower cylinder, of which it is practically an extension, 
the steam pressure working through the V shaped spaces 
shown where the head and cylinder join. The object of 
this is to form a dash-pot into which the lower piston can 
cushion, when from any cause the stamp shaft should 
drop so low as to do damage to the parts. It is probable 
that the cylinder and head came nearly or quite together 
when cold, and that the extra expansion of the inner 
cylinder when heated was the occasion of the break. 
Fig. 16 shows the construction of the cylinder made to 
take the place of the broken one. It is made in two 
pieces, the lower end of the steam jacket space being 
closed by an annular expansion plate F, which is bolted to 
the ends of both outer and inner cylinder, and which amply 
compensates for any <7 expansion, while the lower 
cylinder is left far enough from the head to allow for its 
expansion. This cylinder is perfect, and with the dash- 
pot the clearance is reduced to about 500 cubic inches, 
or 5.7 percent. of the contents of a full stroke of 24 in. 
The average stamping capacity of the second =r thus 
perfected, was for 1884, 230 tons per twenty-four hours, 
but this has since been increased to 240 tons per twenty- 
four hours. The saving of fuel of the first Leavitt stamp 
compared with the Ball stamp is about 10 per cent., with 
a gain in capacity of about 25 per cent. he saving of 
fuel of the second stamp is 35 to 40 per cent., with an in- 
crease in capacity of over 50 per cent. 

With this showing, it did not take long for the Calumet 
and Hecla Mining Company to decide to replace all the 
Ball stamps with the Leavitt stamps, and to add a few 
more of the latter, until its stamping plant consists of 
twelve Leavitt stamps, all of which willbe in commission 
within twelve months. Figs. 22 and 23 well illustrate 
the stamp as now constructed, the latter showing also the 
air-pump with which each stamp is provided. The steam 
indicator is attached at x, Fig. 22, the motion for which 
is obtained by the system of levers plainly shown. Fig. 
24 is a fair sample of the indicator cards from the Leavitt 
stamps, the line a, ) showing the receiver pressure, which 
increases about 12 lb. as the piston descends. Comparing 
this card with Fig. 13, page 130 ant’, the contrast will be 
more clearly seen. In the old stamp the steam follows 
full stroke, the decreased pressure being due to wire- 
drawing. In the new, the point of cut-off is well defined, 
and the expansion line a very good one. 

The excessive lead is necessary to catch the up-stroke 
of the piston, and it is less in the Leavitt stamp than in 
the Ball. The extreme depression at a in both cards was 
caused by the reaction of the barrel of the indicator, the 
other irregular line being due to the vibration of the spring 
timbers, The indicator rig shown in Fig. 22 is very stiff 
and has no lost motion, the barrel string being of catgut 
and as short as possible, but the sudden stop of the reci- 
procating parts of a stamp under a velocity of 18 ft. or 
20 ft. per second, with the constant shaking of the stamp, 
is not conducive to fine lines in an indicator card. The 
back pressure in Fig. 13 was due to exhausting through 
heating pipes, 








Since the improved Ball stamp of 1867, the method of | 
attaching the piston to the stamp shaft has been the 
same, being clearly shown in Fig. 21, in which the 
collar C has rubber on both sides of it, to break the con- 
tinuity of the metal. 


| velocity of a blow in which the bonnet bottomed t 
The rubber is 14 in. on top of the | pot was 33 per cent. greater than a preceding blow in 


went into the dash-pot, with a consequent increased 
compression therein, the quicker the stamp acquired its 
maximum velocity, and the greater that velocity. The 

a dash- 


collar, and 4 in. to5 in. on the botton, and is sufficiently | which the bonnet did not enter the dash-pot. 


compressed to prevent any motion of the collar. The | 


It was an interesting operation to get at the velocity of 


piston rod where it goes through the head and collar is | the stamps in making the blow, made necessary in order tu 
in. in diameter and 10threads to the inch. No coarser | discover why thefirst Leavitt stamphad no greater capacity 


2 

send can be used with safety, as the nuts would soon 
jar loose. The piston head of the Ball stamps is 7 in. long, 
the packing consisting of two outside rings (see Fig. 5, 
page 119), with one ring behind them. These rings are cut 
in one place and dowelled to break joints. They are set 
out to fill the cylinder when the follower is screwed tight 
against them, making it practically a solid head, and yet 
a cylinder requires re-boring in about eighteen months, 
though as hard as it is possible to cast it and admit of 
being worked. The Wheelock sectional steam packing 
was used in the first Leavitt cylinders, the first cylinder 
being in good condition after five years’ running, but in 
subsequent cylinders the sections wore very unevenly, 
and wore the cylinders tapering, so that it has finally 





been discarded, and at present the packing consists of a 
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Fig. 25. 





than some of the Ball stamps alongside of which it wag 
running. Asthe new stamp worked under an entirely 
different principle from that of the old, no mere obser- 
vation could determine the cause of the failure. Indicator 
cards had been taken from both old and new stamps, but 
gave no reliable clue, while there was a decided difference 
in the motion of the stamp shaft at the bottom of the 
stroke. In the Leavitt stamp the blow was quick and 
the stamp shaft began to rise immediately after it was 
made, while in the Ball stamp the blow seemed to be 
more as if it was simply the effect of gravitation, and 
the stamp shaft made a momentary stop at the bottom. 
This peculiar rest was claimed by all the old and ex- 
— stamp “‘ bosses,”—and by the wiseacres who had 
ad no experience—to be a necessity to the best work, 
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single ring cut in one place. It is made of bronze, having 
a T-shaped section, as shown in Fig. 25, the face of the 
ring being 2in. wide. This packing has given the best 
satisfaction of the various styles tried, and has been | 
adopted for both the upper and lower heads. It would | 
be difficult to tell the proportion of the improvement in 
both capacity and economy over the work of the first 
Leavitt stamp, due to the various changes made in the | 
second stamp. There wasa gain in capacity of 15 per cent. 
over that of the first stamp, and from a saving of 10 per 
cent. of the fuel in the one, there has resulted 35 to 40 per 
cent. saving in the other. 


Fig.29. 





reasoning with some show of logic that the stamp shaft 
remaining down, took the reaction of the spring timbers. 
They were so absolutely sure of this that the writer, who 
was then having his first experiences with steam stamps 
and the inventor of the stamp, began to feel that perhaps, 
after all, that peculiar blow might be the sine qud non 
to success, but how to accomplish it with a constant pres- 
sure used to raise the stamp, was a serious question. 


| But it was not the writer’s intention to fall into the ruts 


peculiar to the location, and the oft-repeated and universal 


| expression that ‘“‘the thing would never work,” only in- 


The increase in capacity due to the doubling of the | 


screen surface was not what was anticipated of it. Re- 
peated and careful experiment showed that, other condi- 
tlons remaining the same, but7 per cent. more rock was 
stamped with the four screens than when half of them 
were blinded. There is no doubt that for most of the 
blows the stamp shaft receives an impetus from the dash- 
pot, which gives it a velocity it would not otherwise have, 
and which is clear gain ; and the deeper the bonnet goes 
into the pot the greater the impetus and consequent in- 
crease in velocity, and the less the clearance in the cylin- 
der, from which it would seem that the dash-pot should 


have the most of the credit of the gain in both capacity | a c : 
| quickly thrown on or off, the point of the pencil having 


and economy. As a matter of curiosity, the dash-pot 
was indicated by the writer with the result shown in 
Fig. 26, of four succeeding strokes. It has otherwise 
been conclusively shown in the time cards, to which 
further reference will be made, that the deeper the bonnet 


creased the determination to make it work, and without 
wasting more time in speculation, it was determined to 
find the velocity of the stamps, as that was the only un- 
known quantity in the problem. This was accomplished 
in the slowing manner: To a bracket on the cylinder at 


| R, Fig. 22, was attached a system of rolls as per Fig. 27, 


in which a is the driving roll, the motion of which was 
uniform, being taken from the valve gear cam-shaft, / is 
a friction roll, capable of instantaneous contact with, or 
release from, the roll a; cand d are idler rolls. Around 
them and between the rolls a and } was passed a strip of 
paper E F, 5 in. wide and about 35 ft. long, or long enough 
to last one minute. Tothe indicator rod p? was attached 
a pencil-holder so arranged that the pencil could be 


a vertical motion at g against the roll c. There were 
also fixed points at the top and bottom of the roll which 
traced upon the paper the limits of a full stroke. The 
motion being applied to the paper, the pencil is also 
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thrown in and the time accurately taken for one minute, 
when a series of diagrams were traced, of which Fig. 28 
is one, from the first Leavitt stamp. The whole strip is 
then measured, and its length and the time being divided 
by the number of strokes, gives the average length and 
time of each card, from a toe. From a@ toc represents 
the up-stroke, from ¢ to d the down-stroke. The divisions 
from d to e are in inches of thestroke. It will be noticed 
that the greatest velocity was acquired during the first 
6in.—at P, from which time to the end of the stroke it 
was uniform, being in this case 15.15 ft. persecond. Dur- 
ing the time the card has travelled from G to H the 
stamp-shaft has travelled from G to E—1 ft, in .066 of a 
second, equal to the above velocity. This gives great 
accuracy. 

As the height of this card corresponds to the length of 
the steam card, the latter is laid on to show the relation 
of the opening and closing of the steam valve tu the 


motion of the stamp, m m being the opening, n n the] h 


cut-off. 

From this card we are able to get the velocity at any 
portion of the stroke—both up and down—and to note the 
influence of the steam. The same course pursued with 
the Ball stamps produced the diagram shown in Fig. 29, 
upon which the steam cards for both ends of the cylinder 
are laid. This stamp acquired its velocity during the 
first 7 in. of the stroke, which was 16.16 ft. per second, 
and was uniform for the rest of the stroke. This uni- 
formity of velocity was a surprise to me, as I expected to 
find an accelerated velocity, and it seemed all the more 
strange, as the conditions under which the blow is made 
in the two stamps are so different, and yet, in every in- 
stance and in every card, in both stamps, the velocity has 
been uniform for at least the last 14 in. of the down-stroke. 
No satisfactory explanation of this has yet been found. 
Most of the time cards from the Ball stamps have shown 
a greater velocity than this, perhaps 17 ft. to 18 ft. per 
second. A comparison of the two time cards will show 
more clearly what was alluded to as the action of the 
stamp-shaft immediately after the blow. These cards re- 
vealed the fact that in the Leavitt stamp, the velocity of 
the blow was insufficient, and suggested a change in the 
closing point of the steam and opening point of the ex- 
haust valve, which had been set as follows : Opening 
steam, 0 ~~ ; closing steam, 70 deg. ; opening exhaust, 
128 deg. ; closing, 355 deg. It is not necessary to follow 
all the changes that were made, but experiments resulted 
in the following: Opening steam, 0 deg. ; closing, 95 
deg. ; opening exhaust, 110 deg. ; closing, 355 deg. ; the 
velocity being increased to about 19 ft. per second, and 
the capacity to 25 per cent. beyond that of the Ball stamps, 
and fully up to what was expected of it, while the 
capacity of the wiseacres for croaking was reduced to 
zero. It was thus conclusively shown that no peculiarity 
of the blow, outside of the weight and velocity, entered 
into the work performed, for at this time the screen sur- 
face had not m increased, and the dash-pot had not 
been applied to the first stamp. It has since been applied, 
however, increasing the capacity and the economy. In 
the second and subsequent Leavitt stamps the average 
velocity was still further increased to 20 ft. or 21 ft. per 
second. How far this can be carried remains to be seen, 
but the present jigs belonging to the stamp cannot profit- 
ably handle more than is now being stamped. In some 
of the stamps sent to the Calumet and Hecla Minin 
Company in the spring of 1884, the weight of the anvi 
had been increased to 23 tons, on the supposition that the 
greater the inertia of the parts receiving the blow the 
better the effect ; this has not proved true in practice, 
while the increased weight has proved to be more than the 
springs could well bear, and they gave out much sooner 
under the greater weight. The life of a set of spring 
timbers varies from three to five months. The average 
wear of the shoes is about six days, being brought to their 
present fatigue through a system of graded prices, which 
required the shoe to yw four days to be paid for, but 
which increased the price for every day’s wear over that 
time, but competition has now taken the place of 
that system, and seems to keep the wearing quality up. 
A set of screens of the best steel ;; in. thick, punched 
with ,*; in. round holes, will screen about 10,000 tons of 
rock, when the amount of water in the mortar is about 
8000 cubic feet to the ton of rock. Absolute uniformity 
in the motive power driving the valve gear of a steam 
stamp is a necessity to the best work, and if the main 
driving power of the mill is subjected to variable loads, it 
would be best to drive the stamp valve gears with an in- 
dependent engine made for the purpose. 


MISCELLANEA, 
THE merchandise, cattle, and mineral traffic of last 
a on the Midland Railway showed a decrease of 
Comparative trials of cannon of the manufacture of the 
Company Cockerill, of Seraing, and of Krupp, will take 
place shortly at the camp of Braeschaet, near Antwerp. 


_On the Midland Railway 993 per cent. of the main 
je = 572 per cent. of the branch lines are laid with 
eel rails, 


The promised report on swords and bayonets will not 
be complete until all the swords and bayonets shall have 
been tested, which it is hoped will be accomplished in a 
few weeks, 

The directors of the Telegraph Construction and Main- 
tenance Company recommend a dividend which with the 
a already received amounts to 20 per cent. on the 


A meeting of the international syndicate of the pro- 
prietors of steel works, held at Brussels, has resulted in 


tre resolution of still maintaining the syndicate for some 











After a trial of Smith’s ‘‘ Convertible” pulley by Her 
Majesty’s Government, Messrs. Smith and Grace, of 
Thrapston, the manufacturers, have just received an order 
for a further supply of 300. 


The American Elevator Company are placing five of 
their hydraulic passenger elevators, one each in the five 
blocks of residential flats, in Carlisle-place, Victoria-street, 
Westminster. 


In reference to the purchase of steel sleepers in Bel- 
gium the chairman of the Midland Railway stated that a 


firm in Belgium had been given a trial order of 250 tons 
= a similar contract had been made with an English 
rm. 


The Nile is at present patrolled by four armed shallow- 
water steamers, all stern-wheelers—the Lotus and Shaban 
above Wady Halfa, and the Tamai and El Teb between 
that place and Assouan. Two other vessels for this duty 
ave been sent out and have arrived at Alexandria. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended February 14, 
amounted, on 15,240 miles, to 1,045,745/., and for the 
corresponding period of 1885, on 15,041} miles, to 
1,066,693/., an increase of 198? miles, or 1.3 per cent., and 
a decrease of 20,9487., or 1.9 per cent. 


The annual meeting of the shareholders of Messrs. 
Vickers, Sons, and Co. (Limited), Sheffield, was held on 
Friday. The report and balance-sheet were adopted. A 
fourth dividend of 24 per cent. was declared, and a bonus 
of 4 per cent., making, with the interim dividend already 
paid, 14 per cent. for the year. 


At the half-yearly meeting of the Hull and Barnsley 
Railway and Dock Company, the chairman stated that 
there had been forwarded to and received from the 
Alexandra Dock in goods and minerals 47,699 tons, and 
they had shipped of cal 49,301 tons, making a total of 
97,000 tons. 


The French Chamber last week agreed to a Bill fora 
narrow-gauge railway at Angouleme providing that the 
materials and rolling stock should be of French manu- 
facture. M. Baihaut, Minister of Public Works, pro- 
mised to come to a decision within a fortnight on the 
Paris underground railway. We may expect to see a 
similar clause inserted in this scheme. 


At the annual meeting of the Maxim-Weston Electric 
Company it was stated that they had entered into an 
agreement with the Post Office to run their light for two 
years. That was the largest installation they had under- 
taken, and they had every reason to believe that there 
would be a duplicate order. The dividend recommended 
was 74 per cent. 


The Admiralty have issued instructions that dockyard 
apprentices during their fifth year of service who are 
undergoing a special course of training for examination 
for entry at the Royal Naval College at Greenwich, 
may be instructed in theoretical shipbuilding, including 
laying off, or in the theory of engineering, as the case 
may be. 


A joint conference of representatives of masters and 
men in the shipbuilding trade was held at Newcastle on 
Wednesday last, when they succeeded in coming to an un- 
derstanding by which the strike that has continued for 
seven weeks past will now be terminated. The agreement 
is on the basis of a 74 per cent. reduction for angle-iron 
smiths, five per cent. for rivetters and caulkers, and 1s. 2d. 
per week for time wages. This settlement applies to the 
workmen both on the Tyne and Wear. 


The Secretary for War has stated in the House of 
Commons in reply to a question put by Mr. Carbutt that 
the order which was given to the War Office to Solingen 
to complete the required quantity of swords which could 
not be obtained in England, is for swords with scabbards 
complete. Orders for swords have not n given and 
will not be given to the foreign trade when the number 
required within a given time can be procured from the 
home trade aided by the Government factory at Enfield. 


In answer to a question put in the House of Commons, 
Mr. Campbell-Bannerman has stated that establishments 
for submarine mining are in process of construction on the 
Tees and Tyne, and also of the Wear. In addition to 
the defence establishments, negotiations are in progress for 
the purchase at Middlesbrough of a site on which to erect 
buildings where instruction can be given in this branch of 
theservice. Onthe Tyne a local volunteer force for sub- 
marine mining has been raised. 


Owing to the imperative need of increased fire protec- 
tion for the suburban districts of the metropolis and the 

ressure brought to bear by the vestries cuncerned, the 

etropolitan rd of Works at their meeting on Friday 
last, decided to order three additional steam fire engines 
from Messrs. Shand, Mason, and Co. It is hoped that 
when the Bill now before Parliament to provide fora 
higher fire brigade rate becomes law, an increase will be 
made in the number of fire escapes in the outlying dis- 
tricts, 


Many of the leading steam shipping firms in the north 
of England are considering the advisability of materially 
reducing the insurance value of their steamers. At 
Whitby, for instance, all the steamship owners have 
agreed to make such reduction. One firm have given 
notice to their co-owners of a reduction in the insured 
value of no less than fifteen vessels of their fleet, the re- 
duced value to come into operation on the 20th of the 
present month. The amount of the present insurance of 
the fifteen steamers is 254,000/., and the proposed reduc- 
tion will bring the total down to 228,000/. 


The report of the directors of the Mersey Railway 





Company for the half-year ended the 31st of December 


states that the amount received on capital account has 
been 1,624,298/., as follows : Share account. 1,032,036/. ; 
reference stock, 235,662/. ; debenture stock, 356,600/. 

he regular traffic commenced on the Ist inst., the time 
intervening between the 20th ult. and that date being 
required for perfecting the working arrangements. The 
traffic on the railway has been very satisfactory, the num- 
ber of passengers carried during the first fortnight bein 
339,419. The duty of the directors is, they say, to pus 
forward the extensions to Birkenhead Park, in connection 
with the Wirral Railway, with the object of opening up 
communication with New Brighton and the new Hoylake 
and Deeside Railway. 


The statement made as to work done by the India- 
Rubber, Gutta Percha, and Telegraph Works Company 
at their last meeting was as follows: They had connected 
the Portuguese and French possessions on the coast of 
Africa to the extent of 600 miles, and the remainder was 
in process of manufacture, and would be laid towards the 
close of the year. They had also manufactured over 500 
miles of cable for the Indo-European Government tele- 
graph department. Their steamers conveyed the cable to 
the Persian Gulf ; and by their own officers, headed by 
Sir Henry Mance, the cable had been laid most success- 
fully, the company’s own staff being at present under the 
direction of Mr. heophilus Smith. They had executed 
other orders for the Post Office, the India Office, the 
Western Union Company, and the Western and Brazilian 
Company. 


A correspondent to the Field gives some details on the 
subject of the Corinth Canal which appeared in the Athens 
Mercury. It appears that since November the work has 
been seriously impeded by heavy rains, and the hardness 
of the soil has also presented further difficulty ; but labour 
is continuous day and night, and, with all the drawbacks 
of weather and soil, 142,000 cubic metres were dug out in 
December against 64,000 metres during the same month 
in the preceding year. The great bridge over the canal, 
which will join the main land with the Morea, and on 
which the railway between Athens and Corinth will 
pass, is under construction with great energy. The 
piers on each side of the bridge have reached to a con- 
siderable height, and the necessary iron is already on 
the spot. Owing to the canal works having so far ad- 
vanced, communication between Lutraki and Corinth is 
carried on by a temporary pontoon, which allows of horses 
and carts crossing. 


The annual meeting of the North London (Steam) 
Tramways was held at the Guildhall Tavern on Thursday 
last, and from the report read it appears that the transfor- 
mation from horse to steam haulage has given very satis- 
factory results. The line, which is worked entirely by 
fifteen Merryweather engines, with 74in. by 12in. steam 
cylinders and air condensers, was originally a horse tram- 
way, but the permanent way in the Edmonton-road has 
been altered and strengthened, and the new lines to Fins- 
bury Park are laid specially for steam working. The new 
service was commenced on April 2nd, and horses were 
finally dispensed with on May 31st, 1885. The following 
results, according to the report, have been obtained. The 
fuel consumed on the engines averages 9 lb. per mile and 
the car receipts have increased by 1224/. 11s. 5d., a most re- 
markable result. The chairman in moving the adoption 
of the report said he considered the company had a bril- 
liant future before it, and that he anticipated the results 
in the future would be even more favourable than those 
of the past year. 


A trial has just been made at Portsmouth of an instal- 
lation of the electric light, which has been fitted on board 
the Impérieuse by Messrs. Siemens Brothers and Co., 
who are also about to provide similar installations on board 
the Warspite, Edinburgh, Collingwood, and Rodney. 
The lights on board the Impérieuse comprise 375 incan- 
descent lamps of 20-candle power, which are disposed so 
as to illuminate all parts of the ship including the engine- 
rooms, stokeholes, and magazines; and also a couple of 
search arc lights, placed at the bows and at the stern, and 
which are each equal to the power of 25,000 candles. 
The currents are generated by three Siemens dynamos, 
on the combined and self-regulating principle, each of 
which is driven by one of Willans’ compound two-cylinder 
engines, which is fixed to the same bedplate as the ma- 
chine which it drives. The number of revolutions per 
minute is 400. The machines are interchangeable, and 
can be connected or thrown out of action by a simple 
switch arrangement. One of the machines supplies the 
search lights, and another is equal to maintaining 320 of 
the incandescent lamps aglow, which is considered as 
many as will be necessary as a rule to be alight at the 
same time. When the whole of the incandescent lamps 
are required to be lighted at the same time two dynamos 
will be demanded for the several leads, otherwise one will 
be kept as a reserve against accidents. 








CANADIAN Paciric Rattway.—The Canadian Pacific 
Railway has been opened for traffic from the east to the 
heart of British Columbia. The stations along the north 
shore of Lake Superior are all named, and divisional head- 
quarters have been selected. Although nominally com- 
pleted, it is not intended to open the line west of the 
Selkirks for traffic till May, 1886. This step is rendered 
necessary in consequence of the amount of work still to 
be done in the way of ballasting, erection of water tanks, 
‘station buildings and shops. it has also been deemed 
prudent to study the action of the snow in the Selkirks 
at least one winter before commencing working opera- 
tions. Terminal accommodation on the Pacific coast has 





also stil] to be provided, 
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THE PATENT OFFICE. 

THE new President of the Board of Trade (Mr. 
Mundella), who was a member of the Select Com- 
mittees of 1871-2, and knows something of patents, 
has, it is understood, reconstituted the Committee 
appointed by his predecessor in office to inquire into 
the duties, organisation, and arrangements of the 


Patent Office, under the Patents, Designs, and Trade 
Marks Act, 1883. 

Fora body that does not include a single mem- 
ber intimately acquainted with the details of patent 
practice the Committee may be regarded as a strong 
one. Originally it comprised only three members, 
the Earl of Crawford and Balcarres, Baron H. de 
Worms, and Sir Farrer Herschell. On the change 
of Government the last-named member became Lord 
Chancellor, but in place of the single member thus 
lost to the Committee, it is said three have been 
added, viz., Sir B. Samuelson, who was chairman of 
the Select Committees of 1871-2, Sir R. E. Webster 
(late Attorney-General), and Mr. Acland, Parlia- 
mentary Secretary to the Board of Trade. This 
Committee ought to do good work, if only it will 
take up the whole matter on a broad basis, obtain 
evidence from a number of competent witnesses 
(not forgetting several experienced patent agents), 
and impartially advise in accordance with the evi- 
dence. Several things are to be avoided. There 
must be no attempt to institute preliminary exami- 
nation as to whether an invention sought to be 
patented is proper subject-matter. Although the 
Select Committee of 1871 recommended such an 
examination, experience in other countries has 
shown that it would be highly objectionable. An 
end must be made of the vain, costly, and utterly 
misleading pretence of doing for inventors, at the 
cost of the State, work they ought to do for them- 
selves, or to get done by competent persons of their 
own selection, and at their own cost. There must 
be no attempt to create a snug berth for some party 
favourite, or some dogmatic individual who will 
try to ride rough-shod over those of far greater 
experience who transact business at the Patent 
Office. The procedure at that office is already suffi- 
ciently arbitrary, it must not be made more so even 
under pretence of improving matters by installing 
some outsider credited with special qualifications. 
In some respects there has been evidenced (especially 
in the matter of trade marks) rather an excess of 
inclination to dictate on legal points; this has even 
been carried so far that the decision of a court of 
justice has been ignored asa precedent. This high- 
handed style is familar to those who have had to do 
with the patent authorities of some foreign coun- 
tries, but the less there is of it at home, the better 
for the credit of the country. 

The progress of manufactures is not to be pro- 
moted, important inventions will not be caused to 
be introduced and developed, by placing impedi- 
ments in the way of granting Letters Patent, or 
rendering appeals necessary, thus practically deny- 
ing protection in many cases to inventors of limited 
means. Nor will it conduce to the beneficial 
operation of the patent laws to continue the present 
extravagant and pretentious practice under which 
inventors are led to suppose that their patents, 
when issued, will be proof against attack on the 
ground of insufficiency of their specifications. The 
practice that now obtains involves what we conceive 
to be a large annual waste of public money. Even 
if the examiners get through as many specifications 
as, regard being had to their number, they ought 
to thoroughly examine and report upon in the time, 
the fact remains that very many of the patents 
granted are bad in consequence of defects apparent 
on the specifications themselves. When the new 
law first came into operation there appeared to be 


2 |a disposition to disregard the old practice, as affect- 


ing the requirements of specifications and the 
relationship of the provisional specification to 
the final or complete specification. It would 
seem, however, that the authorities have become 
convinced of the fact that unless they are to be 
guided in these respects by the decisions of the 
courts under the law of 1852, there are no pre- 
cedents to fall back upon. But if we may judge 
from many of the specifications that have been 
accepted as sufficient, it would almost seem that the 
authorities have been guided by the more curiously 
worded specifications filed under the old law, rather 
than by such as had been judicially considered. 
The following is an extract from the specification of 
a patent granted under the Act of 1852, which in 
some respects is as remarkable as many specifica- 
tions that have been regarded as sufficient under 
the new law : 

‘‘Having unreservedly fully, and as accurately 
and as clearly, as I possibly could, (and indeed, can, 
for time will not allow a revision, this being the 
Twenty-ninth day of January and my Provisional 
Protection expires on the Thirty-first), therefore 








I trust that my apparent inaccuracies of description 


or technical defects will be construed as liberally as 
each respective case will admit. 

“‘T will now state as briefly as I can what I know 
as to the novelty of my invention as hereinbefore 
specified. 

**T first became aware of the purifying qualities of 
charcoal some twenty years ago in the course of my 
readings and practice as an operative chemist but 
it never occurred to me to apply it to the purifica- 
tion of water until the early part of last summer 
when I at once gave my whole soul to the subject 
and have continued incessantly to pursue it with all 
my energy during eight months strengthened by the 
hearty and efficient co-operation of my dear wife 
the support of our brother Sampson, the enthusiastic 
admiration of our dear friend Mr. Robert Noyes, 
and our brother-in-law Mr. William Neeld, the 
cheerful assistance of our several women, parti- 
cularly Martha Heath and Betsy Jebbs, and the 
warm smile of an enchanted public ; particularly 
the dear little ones who clasp the cold sparkling 
chrystal with both their tiny hands and lifted to 
their sweet little quivering lips. To some this may 
seem irrevelant but I feel it a tribute of justice 
which gives me inexpressible pleasure to render, for 
without such aids it would have been a physical 
impossibility for me to have brought my invention 
to a successful issue. 

‘* Although I did not suppose when I commenced 
to apply carbon to the purification of water that 
there was any novelty in the thing but I felt that 
whatever efforts there may have been made they 
had not resulted in the production of an etticient 
water and air purifier, I know now what I did not 
know then, that impure charcoal have been, and 
still is used as a water filter, but beyond that fact 
I am not aware of any other virging upon my in- 
vention. 

‘*T have experitmented upon every substance and 
material likely to answer my purpose and have 
combined and arranged them in every imaginable 
mode, until I am so far satisfied with my researches 
that I have no desire for any addition or change. 
Whatever the invention in regard to novelty may 
be to others. It is all new to me with the sole 
exception herein-before stated. That impure char- 
coal has been, and still is, used as a filter.” 

But the existence of such a specification affords no 
valid excuse for the acceptance of documents such 
as we have on former occasions, drawn attention to. 
Those who are responsible for the acceptance of 
specifications should learn, if they do not already 
know, that reasonable discrimination is to be exer- 
cised in adopting precedent specifications as guides. 

What a specification should and should not be is 
to be ascertained by intelligent study of the de- 
cisions of the courts. The Legislature in providing 
for official examination of specifications intended 
that reasonable care should be taken to insure their 
clearness and legal sufficiency. To assume other- 
wise would be an insult to the common sense of 
those who framed and passed the Act of 1883. But, 
on the other hand, Parliament certainly cannot 
have intended that the Patent Office should be 
converted into an establishment for carrying on 
patent agency business, on the responsibility, and 
at the expense of the State, to the detriment not 
only of the profession but also of inventors. The 
quotations we have from time to time given from 
specifications that have been accepted, will more than 
suffice to show the futility of the so-called exami- 
nation as heretofore carried out. Then the depart- 
ment is in the habit of addressing to applicants 
circulars commencing thus: ‘‘I observe you have 
not yet filed a complete specification in connection 
with your application.” These are sent to applicants 
some time before their specifications become due: it 
may be from six to ten weeks. Such a communica- 
tion may well convey to the uninitiated an impres- 
sion that the early filing of the complete specifica- 
tion is desirable. At any rate, that inference may 
with good reason be drawn from the terms of the cir- 
cular. Now an applicant who is properly advised will 
usually hesitate to lodge his complete specification 
until on or about the date of its becoming due ; and 
he will do so because he cannot deposit it sooner 
without running certain risks. Into the nature of 
these we need not now enter—they were mentioned 
in an article by Mr. Lloyd-Wise that appeared in 
our issue of January 29, and able papers bearing 
on the same subject were read at the Institute of 
Patent Agents on Wednesday evening last by Mr. 
E. de Pass and Mr. G. G. M. Hardingham respec- 
tively. It will thus be seen how dangerously mis- 
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partment that attempts too much. If the anxiety 
to assist inventors to the utmost be genuine, there 
is ample scope in other directions. Instead of pre- 
tending to guide applicants in preparing and con- 
ducting their applications, or attempting to do patent 
agent’s work for inventors, let the officials bestir 
themselves to provide adequate abstracts, indices, 
reports of hearings in opposition cases before the 
Comptroller and law officers, and so forth. These 
would be of real utility. We cannot say the same 
of either the so-called examination of applications 
and specifications, or of the voluminous and to a 
large extent wasteful and misleading correspondence 
undertaken by the office. 

No doubt the present staff includes men of in- 
telligence and of considerable experience, so that 
with certain rearrangements the work of the oftice 
might be conducted by the present staff with fairly 
satisfactory results. We have before indicated 
changes that would be desirable. Those who have 
to hear and to determine cases of opposition, should 
be able to understand the arguments addressed to 
them, if not unaided, at any rate with the assist- 
ance of a competent examiner. Hasty and ill- 
considered decisions should be avoided. 

Whatever changes might be made, it will be 
evident no individual could be found fully versed 
in the multifarious branches of the arts with which 
the department must, from time to time, have to 
deal. Anyhow, the more the authorities take upon 
themselves to carry out, the greater will be their re- 
sponsibility, the more will be expected of them, 
and the less will the public be disposed to tolerate 
incapacity and blundering. 





TRON AND STEEL RAILWAY SLEEPERS 
IN GERMANY. 


THE proprietors of iron and steel works in 
Germany are very much disturbed and disappointed 
on account of an apparent intention on the part of 
the railway administrations to return more to the 
use of wooden sleepers, after having for some time 
taken to a considerable extent to those of iron or 
steel. At the last general meeting of the Institute 
of German Iron Smelters, this subject was dealt 
with in a paper read at the meeting and discussed 
by the members. 

The immense importance of the matter to the 
iron and steel industry was much dwelt upon, 
the exceedingly depressed state of these trades 
being so serious to those directly interested, and to 
the nation at large. It was pointed out that though 
other trades are also much depressed, still many of 
them have good reason to look for a revival, sooner 
or later, in the ordinary course; whereas the iron 
and steel trades cannot now reasonably look forward 
to much improvement, unless they can open out 
some new sources of business by displacing some of 
the materials now in use. The textile industries, 
for instance, are also suffering from ‘‘ bad times;” 
but though, for the time, greater economy rules 
among their customers, and clothes and other goods 
are made to last longer before renewal, still the 
time for renewal must come, and the quantity re- 
quired will be all the greater. But in the case of 
iron and steel, the depression is due to severer 
causes; markets which existed, exist no longer. 
The chief countries of the world have practically done 
building railways for the present, and there remains 
only the comparatively insignificant business of 
maintenance of those now in existence. This falling 
off of the demand for railways is the greatest factor 
in — question, but there are many others as 
well. 

Iron and steel having displaced wood in some of 
its main uses, notably in shipbuilding, the hopes of 
many ironmasters have been centred on displacing 
it in another direction, that of railway sleepers. 

Considerable progress has already been made, 
more especially in Germany, in this direction. 
When iron sleepers were first proposed, iron was 
much dearer than it is now, and the first sleepers 
produced and tried did not do justice to the sub- 
ject, as they were mostly made too light. But 
now-a-days the metal is cheaper, and the great de- 
velopment of the Bessemer process gives the manu- 
facturer command of a most suitable material at a low 
price, so that the sleepers which have been produced 
more recently are quite free from the faults of the 
earlier ones. 

Tron sleepers have been accepted by many of the 
German authorities with pretty well unqualified 
approval, and haye had a sufficient trial to test 





their merits. It was stated, in the paper read to 
the meeting, that though the cost of iron sleepers 
is still considerably higher than that of the wooden 
ones, still the extra cost is very soon balanced by 
the very much smaller expense of maintenance of 
the line. Figures were quoted from a statement 
published in 1876, showing that the maintenance 
of one kilometre of road with wood sleepers cost 
460 marks (23/.) more than the maintenance of 
an equal length of road with iron sleepers. One 
case is cited, where special observation of two 
sections of road gave the maintenance as 5l. for 
the iron sleepers, and 88l. for the section where 
wood sleepers, several years old, were in use. 

It was stated during the discussion, however, that 
several railway engineers assert that when a line 
with iron sleepers gets old, the maintenance 
costs more than for wood sleepers. Apart from 
the cost of maintenance, which is generally taken 
to be less in the case of iron, it was insisted 
that greater safety is obtained with iron than 
with wood. The great source of danger with 
wood sleepers is stated to be the expansion and 
contraction which they undergo, corresponding 
to the wet and dry weather; this causes the spikes 
which hold down the rails to gradually work loose, 
and often to be dangerously insecure, in spite of 
all the inspection and care of the workmen in 
charge. It is claimed, and official statements are 
quoted to prove, that iron sleepers do away with 
this and other dangers, the fastening of the rails to 
the sleepers being now so very perfect. Reference 
is made to some statistics of accidents due to the 
giving way of the track, which would not have 
occurred had iron sleepers been in use. 

In spite of the many advantages of iron sleepers, 
they only came very slowly into use. Figures 
taken from the statistics of the State railways, show 
that in the year 1880-1881, the German railways 
had 52,175 kilometres of track laid with wood 
sleepers (including all double lines, branches, and 
sidings), which figure was reduced, up to the year 
1883-1884, to 51,692 kilometres. In the same years, 
respectively, there were 1310 kilometres and 4064 
kilometres of track laid with iron transverse 
sleepers. 

The number of new wood sleepers put in in re- 
pairing the lines was : 

In 1880-1881 = 2,414,029 
3, 1882-1883 = 2,307,438 
3, 1883-1884 = 2,569,232 
The number of iron sleepers put in was : 


In 1880-1881 = 363,241 
»» 1883-1884 = 875,432 


The total sleepers on the German railways were 
as follows: 


Wood sleepers : 
1880-1881 =56,906,390 
1883-1884 =56,534,668 


Tron transverse sleepers : 
1880-1881 = 1,418,241 
1883-1884 = 4,440,772 

Tron longitudinal] sleepers: 
1880-1881 = 3298 kilometres, 
1883-1884 = 4770 * 


These figures show that in proportion to wood 
iron plays but a small part in the supply of sleepers; 
but still an increase is demonstrated, which gave 
hopes to the iron and steel industries. 

But latterly the railways have shown a decided 
tendency to return to wood sleepers. The best wood 
for sleepers is oak, but this is getting so scarce as to 
be now practically out of the question. The wood 
almost exclusively used latterly has been pine. Beech 
was quite excluded, and fora long time looked upon 
as quite unsuited for the purpose; but recently the 
prejudice against it seems to have given way, and 
orders are being given for large numbers of beech 
sleepers. 

The ironmasters consider that the falling off in 
the orders for iron sleepers, and the increase of 
those for wood sleepers, coupled with the fact that 
beech is being adopted, prove that the authorities 
are taking this step, not because they are dissatisfied 
with the results obtained with iron, but because 
pressure has been brought to bear upon them to 
support the German timber growers. 

A petition is to be presented to the Minister of 
Public Works by the iron and steel industries, 
praying that he will not only put a stop to any 
increase in the use of wood, but that he will also 
see that in the renewal of the permanent way of 
German railroads, iron and steel sleepers shall be 





exclusively used, This petition is to be accompanied 





by a long array of arguments and statistics to 
prove how beneficial such a regulation would be. 

Figures were produced at the meeting, showing 
that from January 1 to December 1, the Prussian 
and other German State railways, and the private 
railways, had contracted for 2,416,920 sleepers of 
wood. If these had all been made of iron, taking 
each sleeper at 50 kilogrammes, the weight of ma- 
terial would have been 120,846 tons. 

This would have required for manufacture 470,000 
tons of coal and coke, and 480,000 tons of ores. 

The freight for transport of the raw materials on 
the railways would have come to 23 millions of 
marks, that of the manufactured goods to 1,600,000 
marks. And above all this comes the consideration 
of the great number of workmen such a trade would 
support, as compared with the good that would 
result from supporting the timber trade. 

It was stated that this action of the German 
railways would not only affect the iron trade in 
Germany, but also in other countries, as the ex- 
ample set by German railways was sure to be 
followed. Germany had led the way in using iron 
sleepers, and other countries had followed more or 
less slowly. England was specially instanced as 
hanging back very much, and only quite recently 
showing any signs of adopting metallic sleepers, If 
now Germany draws back in the matter, it is sure 
to be taken by some, at least, of the lines in other 
countries as proof that iron sleepers have proved a 
failure. 

As the coal interest is sure to ally itself with the 
iron interest in bringing pressure to bear on the 
governments of the states concerned, hopes are 
entertained by those concerned that their petition 
will be successful. 





THE FRICTION OF MARINE ENGINES. 
A FEW weeks ago (vide page 8 ante) we published 
an account of the triple-expansion engines of the 
s.s. Enfield, constructed by the Central Marine 
Engineering Company, of West Hartlepool, and in 
the course of our notice we described and illustrated 
the special arrangement of erecting table employed 
by these makers for the erection of their marine 
engines, and also for enabling the engines to be 
worked in steam before leaving the works. Last 
week the Central Marine Engineering Company 
tested in this way the engines of the s.s. Cleveland, 
the engines being run at their proper working speed, 
and we have been favoured by Mr. Thomas Mudd, 
the managing engineer of the works, with copies of 
the indicator diagrams taken under these condi- 
tions. The engines of the s.s. Cleveland are a 
sister set to those for the Enfield, and have cylinders 
respectively 21 in., 35in., and 57 in. in diameter, 
all with 3ft. 3in. stroke. As we have so recently 
described their design fully, it will be unnecessary 
that we should repeat their features here ; but we 
may remind our readers that they are fitted with 
piston valves and with a special arrangement of 
valve gear designed by Mr. Mudd. The engines 
are constructed to work with a boiler pressure of 
150 lb. per square inch, but on the occasion of their 
trial in the erecting shop they were supplied with 
steam from the factory boilers, which are worked 
at 801b., and which were 250 ft. distant, the steam 
being, moreover, withdrawn at the throttle valve. 
The speed at which the engines were run was sixty- 
three revolutions per minute, while the vacuum 
was 25in. On the next page we give reduced copies 
of two sets of indicator diagrams, the set on the left 
hand being taken with the expansion gear full in, 
and the set on the right hand with the expansion 
gear full out, the speed in each case being controlled 
by the throttle valve. These diagrams show the 
following results : : 
Expansion Expansion 
Gear Full Gear Full 





In. Out. 
Te ie —% - 
High-pressure cylinder 21.4 . 
Middle cylinder ‘ 3.29 5.13 
Low-pressure cylinder 22.9 23.1 
Total 47.59 44.33 


Respecting these results the makers say: “ The 
indicated horse-power at 63 revolutions with loaded 
ship may be taken at 900; and calling the power 
developed in shop at 63 revolutions 45 indicated 
horse-power, the latter bears the proportion of five 
per cent. to the former. This, however, does not 
accurately represent the measure of the internal 
resistances under ordinary conditions, because the 





circulating pump was pumping out of the dock 
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INDICATOR DIAGRAMS FROM THE ENGINES OF THE SS. 
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against a head of 19.5 ft., the suction pipe being | type, but fitted in one case with ordinary slides and | there would appear to be something wrong with the 
450 ft. long with many bends, and the discharge pipe | in the other with piston valves—would be of great | automatic vacuum brake in its most approved form, 


the same length. The work of lifting water equal | 
to the displacement of the pump through that head | 
represents 5.5 horse-power, and leaving friction | 
through the small tubes as common to both cases, it | 
would seem to be not extravagant to allow another | 
5.5 horse-power for friction in the long pipes to and | 
from the dock. Taking 11 horse-power as work due 
to special circumstances, from the 45 horse-power, 
we have 34 horse-power—or less than four per cent. 
—as the work expended in overcoming the internal 
resistances existing when the engines are on board 
ship and running light.” It may also be pointed 
out that the engines when new would probably run 
with greater friction than after afew months’ work. 
It is also worthy of note that the valves being of 
the piston type would offer no greater resistances 
when the engines were developing their full power 
than they did during the experimental run in the 
workshop, while in engines with unbalanced or 
only partially balanced slide valves the power re- 
quired to work these valves would be most ma- 
terially augmented as the valve chest pressure in- 
creased. 

Altogether the data afforded by these trials of the 
engines of the Cleveland are worthy of careful 
attention, and the builders are to be congratulated 
on the results. It would be of much interest if 
makers of other types of marine engines could fur- 
nish us with similar data for the purposes of com- 
parison, as at present but very vague information 
exists as to the initial or constant friction of marine | 
engines. It is true that the late Mr. Froude made | 
some investigations of this kind, founded, we be- | 
lieve, exclusively on the engines of our warships, but | 
his conclusions in no way agree with the results we 
have recorded above. Mr. Froude uses the term 
“‘ship’s horse-power” (denoted by ‘‘S.H.P.”), 
which is defined as being the power corresponding 
to the speed of the ship, neglecting that due to the 
slip of the propeller, so that with a slip of 10 per 
cent. the Ind. H.P.=1.18.H.P. The initial or 
constant friction Mr. Froude puts down at 0.143 
S.H.P., equivalent with the slip just assumed, 
to 0.13 Ind. H.P., or 13 per cent., while in 
addition the power for working the air and feed 
pumps, &c., is taken (from Tredgold) as 0.075 
S.H.P. = 0.068 Ind. H.P., or 6.8 per cent, this 
latter amount alone being vastly in excess of the 
whole friction of the engines of the Cleveland. 
It is true that in the latter case the power required 
to drive the screw shafting was not included, but 
the constant friction of this shafting is scarcely 
likely to exceed 2 to 2} per cent. of the total indi- 
cated horse power, so that there still remains to be 
accounted for a large margin between the data 
afforded by the Cleveland’s engines and the results 
deduced by Mr. Froude. Under these circum- 





stances, as we have said, further experimental data 
—particularly with engines of otherwise similar 





interest and value. 





VACUUM BRAKES. 


THE report of the Government Inspector on the 
collision which occurred on December 16, at Queens- 
town Station, on the Great Southern and Western 
Railway of Ireland, has been issued. In! this case 
the 9 a.m. mail train from Dublin, consisting of a 
bogie tank engine and fifteen vehicles, all fitted with 
the plain vacuum brake, came into collision with 
an empty guard’s van which was standing against 
the buffer stops close to the end of the goods shed. 
The buffer stops were demolished, the van was 
driven through the end of the goods shed, and 
injury caused to five passengers; and that this 
number was not increased was no doubt due to the 
fact that only six of the vehicles composing the 
train contained passengers, and that the company 
had taken the precaution of placing these at the 
rear of thetrain. As to the cause of this accident, 
it seems that the vacuum brake failed to act owing 
to the brake coupling between the engine and 
train becoming disconnected when approaching 
Queenstown (on a gradient of 1 in 100), and thereby 
causing the driver to lose control of the train. 
Both driver and fireman assert that the brake was 
tested about a mile from the station, when it was 
found to be acting properly, so that anything 
more in the nature of a trap cannot be conceived, 


and General Hutchinson concludes his report with | 
the stereotyped phrase, ‘‘ Had the continuous brake | 
with which the train was fitted been automatic the | 


collision would have been prevented.” We have 
not drawn attention to this case on account of any 
novelty in connection with it. Collisions have 
occurred and stations have been overrun many 
times before, but we should like to ask how long is 
this state of things to continue? After the Peni- 


stone accident in July, 1884, there was an almost | 


universal demand for automatic brakes, but the 


Manchester, Sheftield, and Lincolnshire, the Great | 


Northern, the South-Eastern, and the London and 


North-Western Railways still use a simple vacuum | 


brake, in apparent reliance upon that Providence 
which Sir Edward Watkin considers should shield 
and protect all the undertakings with which, at all 
events, he is connected. It may be, however, that 
many of the companies which have selected the 


simple vacuum brake would, with a view to making | 


an appearance of consistency, prefer to adhere to 
the vacuum principle, and refit their stock with an 
automatic vacuum brake, but that they are deterred 
from doing so owing to the fact that they do not 
regard any automatic vacuum brake as sufficiently 
perfect to merit adoption. It no doubt behoves 
such companies not to run the risk of jumping out 
of the frying- pan into the fire, and certainly 





as being fitted on the Midland Railway. We 
| believe we are right in stating that some seven 
/or eight changes have been made in this brake 
| since it was first introduced on this railway 
| seven or eight yearsago. Had the final result been 
|in any way satisfactory, this perhaps would not so 
| much matter, but from the working of the trains 
| fitted with the new ball valve, the success of 
| the latest improvements appears questionable. 
| Travellers on the Midland are beginning to take 


| an interest in the causes of the frequent delays 
| through the brake going on when not wanted, or 


| the inability to release it after application. It 
| appears that on January 9, the 5.25 p.m. train 
| from Leeds to St. Pancras was delayed seven minutes 
| at Beauchief, owing to inability to keep the brake off. 
|On January 18, the 10 a.m. from St. Pancras to 
| Bradford was delayed seven minutes at Kentish 
| Town from the same cause. On the 25th of January, 
| the 7.50 a.m. train and the 4.55 p.m. train from 
| Bradford to St. Pancras were delayed 14 minutes 
| and 40 minutes respectively from the same reason. 
| On February 9, with the 5.25 p.m. Leeds to St. 
| Pancras, the brake again went on, causing a delay of 
| nine minutes. On the 12th inst., the 5.40 P.M. train 
| from London was delayed 17 minutes, and on the 
| 18th inst. the 12 o’clock from London had a late 
| start of nine minutes, trying to detect the reason 


| why no vacuum could be obtained. These trains 


are fitted, as we have said, with what is called 
the Gresham ball valve. Were it not such 
a serious matter for the public, and the share- 
holders, there would be something highly ludicrous 
in these efforts of a powerful and enterprising rail- 
| way company to bolster up a defective system, 
and this, moreover, in face of the fact that on so 
many of the lines the Westinghouse brake is in use 
and giving every satisfaction. It might have been 
| supposed that for the sake alone of uniformity and 
| interchange of stock the Midland Company would 


have been glad of an excuse for returning to the 
| brake which is still used on their own Midland 
Scotch Joint Stock, between London and Glasgow, 
notwithstanding the fact that these vehicles are 
fitted with both the Westinghouse and vacuum sys- 
tems. With regard to this point we have before 
indicated that it is little less than a disgrace to the 
railway management of this country that the joint 
stock of the three main routes to Scotland, viz., 
the East Coast, the West Coast, and the Midland, 
should not only each be fitted with two kinds of 
brake, but that of the four systems of brake in use 
there are three different forms of vacuum brake, 
while the Westinghouse is common to all three, 
and to a large part of the country as well. Many 
vehicles, indeed, eyuipped with two brakes, are 
| also fitted with the connecting pipes of a third sys- 
|tem. What the Government intend to embody in 
_ the next railway Bill, we do not know, but the 
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THE COVENTRY BOILER EXPLOSION. 
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COVENTRY BOILER EXPLOSION. 

Tuis explosion, to which brief reference was made | 
in our last issue, occurred at about 1.20 a.m. on the | 
morning of Tuesday, the 16th inst., at the Exhall 
Colliery, situate between Bedworth and Coventry, 
and owned by Mr. E. Wilson. The boiler in ques- 
tion was of the plain cylindrical egg-ended class, | 
the fire being placed under one end in the ordinary 
way, and the flames and heated gases passing | 
through a flash flue under the bottom straight away 
to the chimney. It was the outer one to the right 
hand in a group of five, which supplied steam to | 
the colliery winding engine. The boiler was 
equipped with two open lever safety valves, two 
floats of the ordinary wheel type, two steam stop 
valves, a feed valve, a blow-out valve, and a dial 
pressure gauge. 

The boiler, which was 5 ft. 4in. in diameter, was 
of unusual length, measuring about 51 ft. over all. 
As will be seen by a reference to the development 
of the shell plates, shown in Fig. 1 annexed, the front 
half of the boiler was made of wider belts of plating | Fic. 2 
than the remainder, and it was evident on examina- | : 
tion was also of more recent construction. It! many of the bricks being thrown over 300 yards. 
would appear that about ten years ago the boiler, | Several coal wagons alongside the boiler were over- 
which was then an old one, had one end cut off and | turned and smashed, while the roofs of a range of 
its length increased by about 20ft. The old por- | workshops were completely riddled with the flying 
tion of the boiler had evidently undergone a con- | débris. tt was fortunate that the explosion occurred 
siderable amount of sapelt, and had been repeatedly | during the night when the workshops were at rest 
patched, more especially at the left-hand side, near | and the premises comparatively deserted, or serious 
to the bottom. At this part the construction of | loss of life must inevitably have ensued. As it was 

the boiler had quite lost its original character ; the | the only persons who were injured were the two 
longitudinal seams of rivets in each belt of plating, | firemennamed Willlam Henson and Henry Marsden, 
instead of breaking joint as they did in the first | who were on duty at the time. 

instance, ran in a continuous line for about 17 ft. The manner in which the boiler failed, as well as 

It was at this longitudinal seam of rivets that the | the direction and distance to which the fragments 
boiler first gave way, the rent running through the | were thrown, will be perhaps more clearly realised 
outer overlap for a length of nearly 13ft. From | by a reference to the accompanying illustrations ; 
each end of this rent others branched off in an | Fig. 1 giving a development of the plates in the 
irregular circumferential direction, the effect of | cylindrical part of the shell with the course of the 
which was, generally speaking, that about 22 ft. of | rents, and Fig, 2 a sketch plan of the premises, 
the central portion was pulled away from the re- | showing the flight of the various fragments. 
mainder of the boiler and divided into three frag-| With regard to the cause of the explosion the 
ments. All of these were shot into some fields to | plates and rivet heads were somewhat wasted by 
the right, the largest fragment, weighing upwards | corrosion on the fire side, but not to an extent 
of two tons, being thrown 150 yards, and the two| which would materially affect the safety of the 
others 80 yards and 115 yards respectively. The | structure. Nor were there any signs of overheat- 
two end portions of the boiler also received a ing either from shortness of water or accumulation 
slight cant to the right, and, on being liberated, | of sediment, while we may add that had over- 
were shot fore and aft. The back egg-end with two | heating occurred, the strongest indications of it 
belts of plating attached, was blown into some | would have been afforded at the front end, at the 
fields to a distance of 280 yards. The front portion | plates immediately over the fire, whereas that part 
of the boiler, about 23 ft. in length and weighing | remained quite uninjured. We should not refer to 
between 3 and 4 tons, was thrown to a distance of the question of shortness of water, were it not such a 
40 yards, where it struck the manager’s house and | favourite and convenient explanation of boiler ex- 
razed the greater portion of it to the ground.  plosions with the general public, and we only do so 
in order to dismiss it. With regard to the pressure 
at the moment of explosion, we may say that the 
boiler at the time wascoupled tothe other four in the 
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Happily the inmates were in another part of the | 
premises at the time, and thus escaped. The brick- 
work setting of the boiler was completely de- 








Safety Valve 


in working order, and there is not the slightest 
_ reason to think that the pressure at all exceeded the 
| ordinary working load of 45 lb. to 50 Ib. per square 
inch, On examining the edges of the plates, how- 
ever, at the longitudinal rent previously referred 
to, it was seen that the outer overlap had been 
fractured nearly through in several places before the 
_ explosion. At one part the fracture extended from 
| rivet-hole to rivet-hole, for a length of about 3 ft. 
The defect was evidently of old standing, as the 
| fractured edges of the plates were covered with a 
| slight coat of incrustation. The patches which had 
been applied at various times along this longi- 
| tudinal seam differed in thickness as well as shape. 
| The plates of the boiler originally were 3 in. thick, 
| while,the thickness of the patches ranged fromalittle 
| over 7in., to ;;in. An examination of the fractured 
| edges also showed that the patches had been applied 
| in a very rough manner. The rivet-holes were not 
| fair with each other, and the drift had evidently been 
| pretty freely used to pull the plates together. This 
had doubtless metre incipient fractures which the 
jading stresses, inseparably attendant upon the 
working of such a long boiler, had gradually deve- 
loped until they extended from rivet-hole to rivet- 
hole ina continuous line and at last rendered the 
boiler unable to resist the ordinary working pres- 
sure. There is thus no mystery about the explo- 
sion, the causes were as simple and slow in their 
action as the results were sudden and disastrous. 

In conclusion, it may be observed that as the 
explosion occurred at a.mine it will, in consequence 
of an amendment inserted in the Boiler Explosions 
Act during its passage through Parliament, escape 
investigation by the Board of Trade, except of 
course the cursory examination which will doubt- 
less be made by the Inspectors of Mines, who, 
however well they may be fitted to deal with their 
other duties, are certainly not qualified by training 
to deal with the questions involved in the investi- 
gation of a boiler explosion. As the law stands at 
present, a public inquiry into a boiler explosion at a 
colliery or mine of any yor wre is never held 
unless it be attended with fatal consequences. It 
requires one death at least to set the coroner in 
motion, and the incompetency of his court to deal 
with such questions has been repeatedly pointed 
out. It has always appeared to us anomalous that 
boilers at mines should be exempt from the opera- 
tions of the Boiler Explosions Act, and we should 
be happy if some steps were taken to remove the 
obnoxious clause which at present very considerably 
mars both its usefulness and completeness. The 

int is one we would commend to the attention of 

r. Burt, M.P., the miners’ representative in Par- 
liament. 


AERIAL NAVIGATION. 
By Dr. Wiix1aM Pog, F.R.S. 
In the year 1882 the Institution of Civil Engi- 
neers did me the honour to insert in theiz Proceed- 


ings a paper calling attention to the attempts that 
had been made in France, by M. Giffard and by 











molished, and the débris scattered in all directions, 


| range ; the two safety valves appeared to have been 





M. Dupuy de Léme, to accomplish aérial naviga- 
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tion by ‘‘dirigible” balloons, and attempting to 
draw some inferences therefrom as to what might 
be done in future. 

Shortly after this the subject was again taken up 
practically by the Messrs. Tissandier, applying elec- 
trical power, and by the French Government, who 
authorised two of their engineer officers, Messrs. 
Renard and Krebs, to construct a balloon with the 
view of further elucidating the conditions of the 
problem. Notices of the earlier experiments in 
1884 were published at the time, but further trials 
have been made in the autumn of 1885 under im- 
proved conditions, and are described in a communi- 
cation to the Academy- of Sciences by Captain 
Renard, on the 23rd of November last. An ab- 
breviated report is published in the Comptes Rendus 
of 7th December, but the complete paper was 
printed in the Revue Scientifique of 28th November, 
and has been reprinted (with a copy of an instan- 
taneous photograph of the balloon in the air) in La 
Nature of 9th January. 

In the first place the practical solution of the 
problem was effected beyond any doubt. The 
balloon, 8.4 metres in diameter and 50 metres long, 
having an ascending power of two tons, made in 
1884 and 1885 seven voyages. The speed obtained 
through the air was 6 metres per second* (=a 
little over 13 miles an hour), the balloon obey- 
ing the slightest action of the rudder. In five 
out of the seven ascents it was made to return to 
its starting point, and in descending it was necessary 
several times to go backwards and forwards, as 
in laying a steamboat alongside a pier, these 
manoeuvres being executed with perfect facility. 
The stability, manageability, and general behaviour 
of the balloon appear to have been throughout 
satisfactory. 

But the most important feature of the communi- 
cation is a scientific statement of the result of the 
experiments as regards the power required to propel 
the balloon. This is conveyed in the following 
paragraph : 

‘* Formule of the Work.—The measurements of 
velocity which we have effected during the two last 
experiments have enabled’us to establish on trust- 
worthy bases (sur des bases serieuses) the funda- 
mental formule, which may serve for the determi- 
nation of the resistance of balloons ‘analogous to 
ours, including that of the network and the car. 

‘*We think it our duty to give them here, for they 
differ very much from those which might be deduced 
from the previous trials, very incomplete, which we 
were obliged to content ourselves with for the 
establishment of our project. 

‘The measured resistances are inuch greater than 
we had believed, and which the world believed 
before us. 

“If we designate by R the resistance in kilo- 
grammes of our balloon ‘‘ La France” moving in the 
direction of its axis (par la pointe), by v its velocity 
in metres per second; by 9 the work of direct 
traction (motive work in kilogrammetres) ; by T 
the work of the screw shaft [= effective horse- 
power of the engine x 75], and by T! the work at 
the limits of the motor, we deduce from our experi- 
ments the following formule : 


R=1.189 v2 


‘* As a general rule, we should have for a balloon 
of the diameter Din metres, 
R=0.01685 D? v2 
@ =0.01685 D? v5 
bi pie x La a D? v3 
1=0.0397 D2 23” 

Now here we have, determined carefully from 
practical experiments on a fairly large scale, two 
elements of the problem which, in the first instance, 
could only be estimated by analogy, namely, the 
resistance of the balloon, and the efficiency of the 
screw. It will be interesting to inquire how far 
these new results agree or disagree with the former 
analysis, 

First, as to the resistance, I wish to remonstrate 
against the assertion that the world at large, before 
these experiments, were altogether unprepared for 
their results. It is true that the formula used by 
M. de Lome gave much less resistance, but the 
length of his balloon was only 2.4 times the dia- 


* I ventured to predict that an elongated balloon of 
30 ft. diameter might be given a velocity through the air 
of 12 miles an hour. 

t In La Nature the v is misprinted v?. 











meter. Messrs. Renard and Krebs increased their 
proportion to six times, and everybody accustomed 
to nautical calculations knows that increased length 
means increased friction and consequently increased 
resistance. 

Adapting their formula to English feet and 
pounds, it would be 

R = 0.2435 v?. 

Now in 1881* I published two equations for the 
resistance, deduced from nautical formule by Ran- 
kine, which included the element of length ; and 
which, after introducing allowances made by M. de 
Lome for the network and car were as follows : 


By the skin friction, R=.0000477 d ie 
3» displacement, R=.0000886 (d? 1)3 v2 


Calculating these for the dimensions of Messrs. 
Renard and Krebs’ balloon (d=27.5; [=165) we 
have, respectively 

R=0.2165 v? 
R=0.2213 v2 


which only differ about 10 per cent. from their 
latest determination. So that they seem hardly to 
have looked carefully at what ‘‘le monde croyait 
avant eux.” In other words, the resistance of an 
elongated balloon, as now carefully and positively 
ascertained, is pretty much what, according to 
nautical experience, it was predicted to be. 

Secondly, as to the efficiency of the screw pro- 
peller. ' 

Comparing the second and third equations of 
each series, the efficiency seems to have been found 
about 52 percent. This is small, considering that 
a much higher efficiency, say about 70 per cent., is 
usual in nautical experience. It is, therefore, to be 
hoped that further efforts may improve the result 
obtained. 

However, taking the formule as they are, they 
are very valuable as indicating the possibilities of 
balloon navigation. The table in my paper of 1881 
(page 386) was calculated for shorter balloons, and 
for a higher efficiency of screw, but it will still 
convey a tolerably correct idea of what may be 
done, as the longer balloon would have so much 
greater carrying power. 

M. Renard’s general formule, adapted to English 


measures, is —_ 
. 2 
Horse-power applied to the screw shaft = 373,500 

The horse-power which a balloon will carry de- 
pends on the yet unsettled question as to the com- 
parative advantages of electric and steam power ; 
but in any case, a balloon of 50 ft. diameter would 
easily carry power enough to propel it through the 
air at 20 miles an hour, leaving some three tons 
available for cargo. 

I have lately come across some curious data as to 
the history of dirigible balloons, which I will ask 
the insertion of on another occasion. 





NOTES. 

Evucatyptus Fiuip ror CLEANING BoILeRs. 

In a recent Note we mentioned that the leaves 
of the eucalyptus were used for cleaning boilers. 
We understand that a company has been started 
in California to manufacture boiler liquid from the 
leaves of this tree, and 12 tons of leaves are used 
daily in the process. The leaves are put into a 
set of special boilers, or still, and the juice ex- 
tracted from them by boiling. The liquid finally 
obtained is bottled ; and when put into ordinary 
boilers along with the water, it prevents ‘‘ scaling” 
or reduces the ‘‘ scale” already formed on them. The 
fluid is also said to prevent rusting and pitting in 
marine boilers, and to have been adopted by the 
United States Navy. 


DETERMINING Stark MAGNITUDES. 

At a recent meeting of the Royal Society of 
Dublin a new instrument, designed by Mr. John 
Ballot, was shown. It is intended to determine the 
magnitudes and colours of stars, and consists of an 
arrangement by which a small luminous image or 
‘* ghost star” can be thrown into the tube of the 
telescope and viewed at the same time as the real 
star which is thus compared with it. The ‘‘ ghost 
star” is formed by the light of a Swan lamp con- 
densed by a reflector and passed through neutral 
and tinted glasses, by which its size and colour are 
regulated. The accuracy of the standard sizes and 
colours depends on the light of the lamp, which is 





* Min. Proc. Inst. C.E., vol. lxvii., pp. 379, 380. 





kept as constant as possible by proper electrical 
arrangements. 


New Process ron Manuracture oF HyprogEen 
Gas. 

A new method for producing hydrogen gas is 
described by MM. Hembert and Henry. Super- 
heated steam is passed through red-hot coke in a 
retort. The result is a mixture of hydrogen and 
carbonic oxide—or what is known as water-gas. 
These gases are then passed on into a second retort, 
strongly heated, in which a quantity of some re- 
fractory substance such as firebrick is placed. At 
the same time jets of steam superheated to the 
point of dissociation are passed into the retort, 
the result being a mixture of carbon dioxide and a 
double amount of hydrogen. The carbon dioxide 
can be absorbed by passing through milk of lime, 
and thus pure hydrogen be obtained and collected 
in a gas-holder. One ton of coke is stated to cor- 
respond to 3200 cubic metres of gas, and the cost is 
given as 0,015 francs per cubic metre. 


Curngse Raitways, 

English, American, Belgian, French, and German 
industrials all have their eyes directed upon China 
just now as a profitable field for railway enterprise. 
A French syndicate has been formed by the Fives- 
Lille Company and the bankers who group them- 
selves round the Paris Comptoir d’Escompte. M. 
de Freycinet has instructed French agents in China 
to afford this syndicate all possible aid. The inde- 
fatigable Krupp, of Essen, the Dortmund Steel 
Works Company, and the Deutsche Bank have 
formed a German syndicate, which Prince Bismarck 
will support with all the resources of German diplo- 
macy. An American syndicate has been formed 
under the auspices of the house of Jardine, Mathe- 
son, and Co., which is very influential at Pekin. 
The first line proposed to be taken in hand will run 
from Nankin to Pekin, and will be about 690 miles 
in length. A second line in contemplation is one 
from Canton to Honoi, about 562 mileslong. We 
shall probably hear of a heavy Chinese railway loan 
before long. 


Tue D1amonpD Frets. 

It appeare that the aggregate deliveries from the 
South African diamond fields last year were 
2,440,788 carats, valued at 2,492,7551. The 
monthly deliveries ranged between 145,195 carats 
in June to 261,912 carats in December. The 
average monthly value per carat of the diamonds 
delivered last year was as follows: January, 
1l. Os. 11d.; February, 11. 0s. 11}d.; March, 
19s. 73d. ; April, 19s. 83d.; May, ll. Os. 53d. ; 
June, ll, 2s. 5$d.; July, 1/. Os. 94d. ; August, 
18s. 7d.; September, 1/. Os. 114d.; October, 
ll. Os. 53d. ; November, 19s. 2}d. ; and December, 
19s. 5d. The average value for the year was 
accordingly 11. 0s. 5d. per carat. In 1884, the de- 
liveries were returned at 2,263,686 carats, valued at 
2,807,288/.; and in 1883, 2,413,954 carats, valued 
at 2,742,521/. It follows that the deliveries of 1885 
exceeded those of 1884 by 177,102 carats, while 
the decline in the value was 314,533/. Extending 
the comparison back to 1883, we find that the de- 
liveries of 1885 exceeded those of that year by 
26,834 carats, but that the aggregate value of the 
diamonds delivered last year was 249,7661. less than 
in 1883. The expression ‘‘deliveries” represents 
the diamonds raised and imported at Kimberley. 
The actual production of the South African dia- 
mond fields last year was as follows: Kimberley 
mine, 523,774 carats. De Beer’s, 565,234 carats ; 
Dutoitspan, 560,913 carats; and Bultfontein, 
636,340 carats ; making a total of 2,287,261 carats. 
The imports of the year were 116,247 carats, mak- 
ing the gross deliveries, 2,440,788 carats as already 
reported. The average value last year of the dia- 
monds raised from each of the four mines was as 
follows : Kimberley, 17s. 6d. per carat ; De Beer’s, 
17s, 9d. per carat ; Dutoitspan, 1/. 4s. 6d. per carat; 
and Bultfontein, 18s. per carat. 


Triat or ArmMouR-PLatTING. 

In our issue for February 5 we reported the erec- 
tion of some experimental turrets at Bucharest— 
one by H. Gruson, of Magdeburg, the other by the 
Company of St. Chamond—both of which were to 
be submitted to severe tests by actual shot. These 
interesting experiments have been completed and 
ended, we learn from the Politische Correspondenz 
of Vienna, in the decided success of the Gruson 
turret over its adversary. Altogether seventy-one 
shots, discharged at a distance of only 1000 metres 
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against one individual plate, had no other effect 
than to groove the plate to a depth of about 2}in. 
by shots striking it and being reflected off. Seven 
gun shots directed at the embrasure and discharged 
at only 50 metres distance, left the same perfectly 
intact. The French turret suffered so severely 
during the first thirty shots that, in reopening the 
fire, an entirely intact plate was chosen to direct 
the shots against. Another thirty shots, however, 
completely cracked the armour, making it impossible 
to fire another shot without completely demolishing 
the turret and lodging a cannon ball inside. The 
embrasure was wrecked after only four shots. The 
Belgian engineer, General Brialmont, who has been 
intrusted with the building of the fortifications at 
Bucharest, has expressed his decided opinion in 
favour of the Gruson turret, and it is reported that 
arrangements are being already made to raise the 
necessary funds for the execution of these new 
fortifications, although the Company de Chamond 
have offered to erect a new turret, in general design 
somewhat resembling the Gruson low cupola shape. 
It may be interesting to state that the Gruson 
turret is not one of the well-known chilled cast- 
iron structures, illustrations of which have several 
times appeared in ENGINEERING, but consists of 
rolled iron plates only 8in. thick, which in some 
positions are steel-faced. It is also stated in the 
source above mentioned that the outer ramparts of 
the Gruson turret were seriously damaged, but, it 
is urged, under conditions which would be quite 
impossible in case of a regular siege. In military 
circles it is believed that the cylindrical turret will, 
for land fortifications, be altogether abolished in 
favour of a turtle or cupola-shaped top. 


Russtan Prizes ror ToRPEDO DEFENCE. 


The Russian Minister of Marine has announced 
his intention of giving a series of prizes, commenc- 
ing with one of 100/. and ending with several of 
251. apiece, for the best essay on the defence of 
men-of-war from torpedo boats. . This is a matter 
which up to now has been ignored by the Russian 
naval authorities. Having relatively few ironclads 
to defend, and her two most probable foes, England 
and Turkey, being stronger than her in this respect, 
Russia has devoted her attention almost exclusively 
to torpedo attack. The impending completion of 
the four monster ironclads in the Black Sea, how- 
ever, renders it essential that she should study the 
art of defence as well, particularly now that Eng- 
land, at one time almost apathetic in torpedo matters, 
has shot ahead of her. When the four ironclads 
in question are finished, Russia should be able to 
hold her own in the Black Sea against the Turkish 
fleet and even, unless the Turks build new ironclads, 
prevent the Ottoman vessels quitting the Bos- 
phorus. This change involves, however, that the 
attacking Russian fleet should be able to ward off 
the numerous torpedo vessels Turkey is now ac- 
quiring. In all probability when the next war 
occurs the réles of the two belligerents will be changed 
from those adopted in 1877-78 ; Russia being the 
ironclad power on the offensive, and the Turks de- 
fending themselves with torpedo boats. It is to 
prepare for this transformation that the Minister of 
Marine has decided to promote the study of tor- 

edo defence. What results will be achieved by 

ussian ingenuity remains to be seen, but in the 
meanwhile it is satisfactory to note that in torpedo 
warfare generally Russia, who from 1878 to 1881 
may be said to have held a foremost position, is 
now not only far to the rear of England, but also 
of France and Germany. It is true that she leads 
the way in numbers in torpedo vessels, but 100 of 
these are cutters constructed in 1878, and have not 
only become to a considerable degree antiquated 
but have further suffered so muth from wear and 
tear since as to be of limited value. None the less 
there are at least a dozen formidable vessels of the 
newest type at Sebastopol, and the best policy the 
Turks could pursue would be to make themselves 
thoroughly powerful and proficient in torpedo war- 
fare, if they do not intend to confront the Sinope, 
Tchesme, Catharine the Great, and Alexander II. 
with ironclads of equal strength and costliness. 


Proposgep CANAL FROM THE WHITE SEA TO THE 
Batic, 

The Society for Promoting Russian Trade held a 
meeting a few days ago at St. Petersburg to discuss 
the question of joining the White Sea and Baltic 
by a direct canal vid Lake Onega. The idea dates 
back to the time of Peter the Great, who was 
Russia’s greatest canal-maker. In point of fact, so 





comprehensive were that emperor’s schemes that 
there is hardly a project realised since, or still 
advocated, that does not derive its inspiration from 
him, even including M. Dru’s French scheme for 
joining the Volga and Don by a canal, and the 
favourite project of various Russian generals for 
establishing a waterway between the Oxus and the 
Caspian. The White Sea is already joined to the 
Baltic by a long roundabout water route, starting 
from Archangel and running up the Dwina to a 
point near Vologda. Here canals connect it in 
succession with lakes Kudensk, Belozersk, Onega, 
and Ladoga, from the latter of which the River 
Neva runs into the Gulf of Finland and Baltic. 
This route, however, is nearly 1500 miles long, 
whereas the construction of a canal from Lake 
Onega to the River Onega, running into the White 
Sea, or again from Lake Onega to Vigozera Lake, 
and thence into the White Sea, would reduce the 
distance to nearly one-third. The cost of the pro- 
posed canal would be about 7} million roubles, or 
750,000/. ; it would be large enough to allow 
barges over 100ft. long and correspondingly wide 
to traverse it with ease. Of late years commerce 
has decayed very much in the White Sea, owing to 
the growing tendency of the Russian population to 
move south to the Euxine, and the general indiffer- 
ence of the Government to the north. Formerly 
Russia maintained a large fleet in the White Sea, 
but the navy was totally abolished a few years ago. 
If the proposed canal were constructed, it is believed 
by the Society for Promoting Russian Trade that 
commerce would revive, and that an impulse would 
be given to the iron industry of the Onega region. 
Last year, to appease the clamour that the Moscow 
press had raised at the decay of Russian power in 
the north, the Czar sent the Grand Duke Vladimir 
to visit the White Sea, and the promoters of the 
canal scheme are endeavouring to take advantage 
of this to secure the support of the authorities. 
However, seeing the large number of railways and 
other public works sanctioned this year, we question 
whether success will attend their efforts. 


Coat Minine In Beteium. 

The agyregate production of coal in Belgium in 
1884 was 18,051,499 tons, or 126,255 tons less than 
the corresponding production in 1883. The total 
of 18,051,499 tons, representing the production of 
1884, was made up as follows: Province of the 
Hainaut, 13,510,996 tons; Province of Namur, 
477,439 tons; and Province of Liége, 4,063,064 
tons. The aggregate value of the coal raised in 
Belgium in 1884, was computed at 6,881,280I. 
The average selling price, which rose from 8s. per 
ton in 1882 to 8s. 14d. per ton in 1883, declined 
in 1884 to 7s. 7d. per ton. There were 289 coal 
pits in working in Belgium in 1884, while 91 more 
were either idle or in course of development. The 
number of steam engines in use in the coal mines of 
Belgium in 1884 was 1994, representing an aggre- 
gate force of 119,485 horse-power. The average 
thickness of the coal beds in working last year 
was 23.60 in. The thickness appears to be de- 
clining from year to year. In 1884, it averaged 
22.40 in. in the Hainaut ; 23.60 in. in the Pro- 
vince of Namur; and 27.60 in. in the Province 
of Liége. The average amount of coal raised by 
each working miner in 1884 in the Province of 
Liége, was 225 tons. The whole amount paid in 
wages in 1884 was 3,858,320/., and the other ex- 
penses of the year having been 2,772,600/., the 
whole outlay of the twelve months was 6,630,920I. 
It follows that the cost of production for each 
ton of coal raised in 1884 was 7s. 34d. per ton, 
leaving a profit of 34d. per ton. It appears that 
78 collieries were worked at a profit in 1884, 
their gross profit for the twelve months having 
been 411,560/. On the other hand, 71 collieries 
were worked at a loss in 1884, the aggregate loss 
sustained by them being 161,200/. It follows that 
the definitive profit realised in 1884 was 250,3601. 
The corresponding net profit in 1883 was 182,320I. ; 
in 1882, 191,040/. ; in 1881, 58,7601. ; and in 1880, 
153,840l. The production of coal in Belgium during 
the five years ending with 1884 inclusive was as 
follows : 1880, 16,886,698 tons; 1881, 16,873,951 
tons ; 1882, 17,590,989 tons; 1883, 18,177,754 
tons ; and 1884, 18,051,499 tons. The average 
profit realised per ton was 2.30d. per ton in 1880; 
0.90d. per ton in 1881; 2.70d. per ton in 1882 ; 
2.50d. per ton in 1883 ; and 3.50d. per ton in 1884. 
The quantity of coke made in Belgium in 1884 was 
1,812,148 tons, the quantity of coal used in its pro- 
duction having been 2,477,712 tons. It follows 





that the yield of coke in 1884 per ton of coal used 
was at the rate of 73.14 per cent. The quantity of 


coke made in Belgium in 1883 was 2,077,051 tons ; 
in 1882, 2,066,249 tons ; and 1881, 1,834,669 tons. 


Bye-Propvcts. 


There has been a good deal said lately about the 
value of those residual products that might be ob- 
tained from coal to be used in the process of iron 
smelting. The pages of ENGINEERING have within 
the last two years contained many columns of dis- 
cussion on this subject, mostly in the course of our 
reports of the Iron and Steel Institute. Those who 
are still speculating on the possibility of strengthen- 
ing the credit side of their accounts in this way will 
do well to read the speeches of Colonel Makins, the 
governor of the Gas Light and Coke Company, and 
of Mr. George Livesey, the chairman of the South 
Metropolitan Gas Company, at the recent half- 
yearly meetings of those corporations. Colonel 
Makins, after alluding to the fact that at the last 
meeting he had stated that he hoped they had 
then seen the worst with regard to the low price of 
residual products, went on to say that he regretted 
his former view had not been borne out by fact. 
At the present he could hold out no hope of an im- 
prevement in the price of residuals, on the contrary 
the result in the current half-year might even be 
alittle worse. To such an extent has the supply of 
tar exceeded the demand that the company are now 
using it for fuel as was done years ago, when 
it was indeed a ‘‘ waste product,” and the gas com- 
panies were glad to get rid of it at any price, or at 
no price at all. Mr. Livesey, in speaking at the 
South Metropolitan meeting on this subject, said 
that although the actual cost of coal during the half- 
year embraced by the report, June to December, 
1885, had been L1s. 7.9d. against 11s. 9.25d. of the 
corresponding six months of 1884, the reduction 
being due to lower freight, yet the net cost of coal 
had been 4s. 8d. for the last six months against 
2s. 4d. for the corresponding six months of the year 
previous. This was owing to the lower price re- 
ceived for tar and ammonia. For the last six 
months of 1885 the residual products had realised 
only 6s. 11d., whereas in the corresponding period 
of 1884 the price received had been 9s. 53d. per ton. 
Mr. Livesey said that in past years they had used 
tar for heating their retorts, thus preventing the 
market from being glutted. The market was 
glutted now, but if the gas companies would do as 
they ought todo they could easily place the sale of 
tar on a more satisfactory footing. It will be evi- 
dent from this that in future discussion on this 
subject, care should be taken to base estimates on 
the present market prices of residuals, and not on 
those of an inflated market of three or four years 
ago. It may be said that the practice of London 
gas works cannot fairly be taken in comparison with 
north country iron work, but asa matter of fact 
the low price of tar is almost universal, and certainly 
extends to the very centre of our chief coal-pro- 
ducing district. 


Tue First Rotting Mitt 1n AMERICA. 


In these days, when our colonies impose heavy 
tariffs against manufactured goods, both from the 
parent country and all other sources, it is inte- 
resting to remember that little more than 100 years 
ago there was a law prohibiting the making, im- 
porting, or using of machinery for rolling or 
splitting iron in the colonies. This law, however, 
appears to have been somewhat elastic, for we learn 
from a paper read by Mr. W. H. Harrison, of 
Braintree, Mass., before the American Society 
of Mechanical Engineers, that Peter Oliver, one 
of the Crown judges of the province of Massa- 
chusetts, and brother of Andrew Oliver, the Lieut. - 
Governor, obtained a dispensation, and in 1751 
erected the first rolling mill in America. He was 
not a mechanic himself, and tradition has not 
handed down the nameof this engineer, but curiously 
enough there occurs in a book written by Emanuel 
Swedenborg, the founder of a system of theology 
which has still many adherents, a drawing of a mill 
which very closely resembles that belonging to 
Oliver. It is, therefore, probable that the machinery 
was imported from Sweden, or was made after a 
Swedish model. In 1776 the relations between 
England and the American colonies caused many 
of the loyal inhabitants of the latter to leave the 
country, and among them was Judge Oliver, whose 
mill was confiscated, and passed to other owners, 
who kept it going until 1830, when it was aban- 
doned. The business carried on was to roll down 
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the hammered bars made at the charcoal forges— 
one of which was Leonard’s Forge, built in the year 
1651—into bars 3 in. by } in., and to slit them into 
nail rods about 5, in. wide. The machinery con- 
sisted of the rolling mill and the slitter. These 
were placed parallel to each other on a narrow 
strip of land between two flumes or watercourses, 
in each of which there was situated an undershot 
water-wheel, 18 ft. in diameter by 10 ft. on the 
face. One wheel was coupled directly to the bottom 
roll of the mill, and the other wheel to the bottom 
roll of the slitter. The top roll of the mill was 
driven by a pair of spurwheels, 8 ft. in diameter, 
from the lower roll shaft of the slitter, while the 
upper roll of the slitter was similarly driven from 
the lower roll of the mill. The speed of the two 
wheels was equalised by raising or lowering the 
gates a little. A cam on one of the water-wheel 
shafts worked the shears. The roll stands con- 
sisted of bedplates, each with four wrought-iron 
posts 5 in. in diameter, keyed below. The holsters 
forming the top and bottom supports of the necks 
or journals of the rolls were all cast from the same 
pattern, with a hole at each end, by which they 
could be slipped over the columns and cobbled up 
with blocks and wedges, The rolls were 36 in. 
long and 15 in. in diameter at the ends, which were 
chilled. The necks were 9 in. in diameter. The 
iron was reduced in four passes from ? in. by 3 in. 
to fin. in thickness. The value of the forge iron 
was 100 dols. per ton, and of the rail rods 
120 dols. 





FLYING MACHINES. 
To THE EpiTor or ENGINEERING. 

Sir,—In your issues for January, particularly the 15th, 
are interesting letters on ‘‘ Flying Machines,” and the 
writers all refer to “‘ soaring” birds as likely to teach im- 

ortant lessons if their methods could only be compre- 

ended. These same ‘‘ soaring” creatures led me a weary 
chase some years ago, and only after a prolonged conflict 
did I wrest their secret from them. I profess to be now 
in possession of it ; not possibly, nor probably, but as a 
matter of fact completely in possession of it. This secret 
is not only experimentally proven, but it is self-evident ; 
if there were not a soaring bird in existence, nor an ex- 
periment ever made, it would be equally evident. I had 
piled experiment on hypothesis to the point of physical 
and mental exhaustion, when an accident revealed the 
entire matter in a moment, and I found myself in the 
ludicrous position of one who was diligently at work 

roving an axiom. My experiments were entirely worth- 
ess, and I cannot imagine an experiment of any kind 
whatever which would illustrate or prove the principles 
involved. Experiments would be valuable in working out 
details, but not in other respects. 

And now I must make a confession. I have written 
very positively thus far, but my convictions are based on 
certain notions entertained in regard to the mechanical 
laws which govern things, at least so far as this earth is 
concerned, If these laws are not true, I take back all I 
have said. Chaos has come again. My knowledge of 
mechanical principles is wholly derived from English 
sources. The English text-books and mechanical journals 
have given me what I know about the mechanics of the 
universe, and if those writers, who are, so far as I know, 
accepted everywhere, are correct, there is simply no doubt 
about ‘‘ soaring ;” five times five is not possibly, nor pro- 
bably, twenty-five ; it is twenty-five, if the multiplicaton 
table be right. 

If, then, omg be a force distinct from the body exhi- 
biting it ; if its direction of action be towards the centre 
of the earth; if forces can be changed into other forces 
without passing into nonentity ; if it be impossible for a 
force to do more work than its total capacity; if a body 
moves on the line of the resultant of all the forces acting 
on it; if elastic fluids under the action of mechanical 
forces react in all directions ; then there is no doubt about 
the method of soaring. 

The English authorities, from Newton to Professor 
Ludge, are on trial before the facts, and no theory nor 
hypothesis of mine. The bird is a mere accident of the 
case. An inert plane of proper shape, weight, and posi- 
tion would inevitably be impelled by the force of gravity, 
as the bird is through the air. 

Again, itis obvious to my mind that should any of your 
correspondents devote their wealth and time for half a 
score of years to observations of the soaring birds, they 
could come to no other conclusion but the one given here- 
with, and it seems a wretched waste of effort to halt 
ieee over the facts of soaring. 

, Why not apply the mechanical axioms of the authori- 
ties to the He of flying machines in such a way as 
to accomplish soaring flight? It seems like the part of 
wisdom to do so. 

A very brief statement of the matter will give the facts 
of the case. The first obvious fact is that a body heavier 
than the atmosphere, if; it be inert, and placed in 
free air entirely unsupported by anything but air, moves 
towards the centre of the earth under the action of gravity. 
If then it be asked why the bird does not get nearer the 
earth in its level, or upward flight, the answer is because 
of another motion which elevates it as fast as it falls. 
There is no possible way to determine the cause of motion 
a straight line by an examination of the moving body. 





It may be under the dominion of one force, acting in one 
direction, or of any number of forces, in any number of 
directions, when its course will be the resultant of them 
all. See all the authorities, A boy walks across the 

latform of acarin motion. He is going across the car, 

e is going along the road, and his trace in space is the 
diagonal resultant of these two motions. Just so with 
the bird; it is falling flatways in obedience to gravity. 
It is at the same time slanting upwards, edgeways, on 
the plane of its wings. These two movements give the 
level one of flight. It is very singular that this precise 
complexity of movement can seen on a cannon-ball 
after it leaves the mouth of the gun, ina vessel sailing in a 
current, and in a multitude of similar cases, but cannot 
be seen in a soaring bird. How fast dves the bird fall? 
Whatever its speed per second may be, its velocity is in 
all cases uniform. Its gravitating force accelerates it to 
the point where it is doing an amount of work on the air 
equal to the total capacity of the force at which point its 
velocity is uniform. 

That is what the authorities ali say. Suppose this 
velocity to be 6 ft. per second, that the wings are 1 ft. 
wide, inclined 1 in 6, or 2 in. per foot, and that it is driven 
laterally on this upward slant at the rate of 36 ft. per 
second. Its path would be level. 

So much for the motion. Now for the force. 

Suppose the bird to weigh 12 lb. ; we would have a body 
falling at the uniform rate of 6 ft. per second, and at the 
same time elevated through this distance. In the lateral 
motion there is skin friction or air resistance on the sides 
of the wings, which is small, and though eluding my 
attempts to measure it is doubtless appreciable, and must 
be overcome. Now, the total force required to set up 
lateral motion must come from that developed in the air 
in the fall, and we are confronted by the law of falling 
bodies, that no more work can be done by a body in fall- 
ing a given distance than is required to elevate it the same 
perpendicular height. That is good law. All the au- 
thorities are agreed upon it. . 

Here is the vital spot of “‘ soaring.” 

If all the air-developed force could be utilised in the 
rear expansion to force the bird forwards on the upward 
slant, it could only serve to accomplish the elevation, leav- 
ing the air resistance to be still supplied. Now the fact is 
that of the entire 12 lb. of force developed in the air by 
the uniform fall, and which passes the rear edge of the 
wings each second, less than one-fourth is demanded for 
the lateral motion, and the balance of 9 lk. goes to waste. 
As a matter of fact, the work of the fall gives a super- 
abounding amount of energy for the purpose of flight. 

Notice that the law of falling bodies takes it for granted 
that the condition of both fall and elevation shall be the 
same. If the fall is in a vacuum and the rise in air, or 
water, or mercury, the conditions are not complied with. 
Much more would the conditions be disturbed if in the 
rise the weight was changed. This latter is precisely 
what takes place. In the elevation of the lateral motion 
the bird simply has no weight whatever, and being totally 
devoid of weight, the only force required in the lateral 
movement is enough to overcome skin friction or air resist- 
ance. Where is the weight if not in the bird? It is in 
the 12 lb. per second of air tension of course, where else 
could it be? It is there if the authorities are right. If it 
is not there, but still inthe bird, we have simply 12 lb. of 
gravitating force created out of nothing, and the authori- 
ties say this is inadmissible. At 6 ft. per second fall, the 
total force is changed intoair tension. The bird is in per- 
fect equilibrium with the reacting air. It is exactly 
balanced by that air, and in this balanced state it passes 
over the 36 ft. of lateral distance. What I mean by say- 
ing that it has no weight is that if scales were applied to 
it, it would not weigh anything. It resembles a 12 Ib. 
weight balanced by another 12 1b. weight on an equal 
armed scale. : 

The whole matter is axiomatic. A certain amount of 
gravitating force cannot be ali expended in doing work 
and have some left over to do more work with, viz., re- 
sist a force which elevates it. Inthe direct fall it is body 
+ weight. In the elevation it is simply body. As the 
air tensions pass the rear of the bird’s wings they expand 
against the feather tips which are curved upwards and 
drive the creature laterally. Now I have a bewildering 
mass of experimental evidence to support all this, or as 1 
would put it, which is supported by their axiomatic 
principles. But I cannot imagine any value that they 
possess. The solution of the whole matter was in a com- 

letely unexpected direction, which left all experiments 
high and dry, stranded on barren flats. 

Experiments should be made to find the maximum 
shape, position, and weight of an artificial device for soar- 
ing. But there is no difficulty that I can imagine in this 
direction. The case isa perfectly plain one. 

Respectfully, 
J. LANCASTER. 

335, Wabash Avenue, Chicago, Ill., U.S.A. 








THE MERCHANT SHIPPING ACT. 
To THE Epitor oF ENGINEERING. 

Sir,—It sometimes happens that in legislation, the 
object of which is to remedy abuse or encourage improve- 
ment, the remedy itself furnishes a sort of impetus to 
further departure from the desired course, and sometimes 
quite in another direction. 

As an instance, the clauses in the Merchant Shipping 
Act relating to the measurement of machinery spaces in 
steamships, clearly seem to indicate an intention to en- 
courage the fitting of larger power ; owing, however, to 
cectain breaks, so to speak, in the sliding scale of allow- 
ances-provided for, it has almost become an encourage- 
ment to supply smaller power; and it would not be diffi- 
cult to furnish further instances, 





With your permission, I will draw attention to one of 
the tendencies of the recent load-line legislation as exem- 
plifying the above. Since the tables for freeboard have 
become more widely known amongst shipowners, there 
has been a tendency to increase the sheer of steamships ; 
and this is what might be expected, inasmuch as a sub- 
stantial reduction in the freeboard is allowed if the sheer 
be materially increased above what is described as 
“normal sheer.” It is not unusual now to find ships of 
300 ft. in length with such a sheer as to enable a reduc- 
tion of 6 in. to be claimed, representing about 180 tons of 
cargo. Of course there is an addition to the weight of the 
ship through this increase of sheer, but this is small com- 
pared with the cargo gained ; and as builders no doubt 
find themselves frequently unable to make an addition of 
it to the price, it therefore becomes a distinct gain to the 
owner. 

I should like, however, to suggest that although the 
sheer is an undoubted advantage in increasing seaworthi- 
ness, yet considered structurally it may be quite the 
reverse for two reasons, first, that it produces a weak form 
of girder to resist longitudinal strains, and, secondly, that 


the increaged spaces towards the ends enable the girder 
to be loaded with certain cargoes in a manner most ob- 
jectionable. 


_ Lloyd’s rules do not appear to contain any provision for 
increased strength in a ship with abnormal sheer, and 
therefore it is probable that additions are not generally 
made, and, indeed, with the Lloyd’s class such addi- 
tions may not be necessary ; but at any rate it seems a 
subject worthy of attention, especially in dealing with the 
larger class of cargo steamers. 
I an, Sir, yours SHOT. 





COMPOUND LOCOMOTIVES. 
To THE Eprtor or ENGINEERING. 

Sir,—I think if there should still be any doubt as 
to the coal consumption of the compounds, the fact that 
no mention whatever was made at the half-yearly meeting 
of the London and North-Western as to their economical 
hepa expenses should be pretty conclusive. Surely at 
a time like this, when chairmen are only too glad to show 
the shareholders that they have economised, something 
would have been said about the economy of the thirty-five 
or forty compounds now running, and if they are not 
saving, pray where is the benefit of all the extra expense 
of first cost and maintenance ? 

I recently saw the up and down day Irish mails pass 
through Llandudno Junction, both having compounds 
and both with five coaches; neither of them, as near as I 
could judge, were running at much more than 35 miles an 
hour. The up train was ten minutes late. 

Can any of your readers inform me what is the con- 
sumption of Tennant’s new express engines on the North- 
Eastern Railway? During the summer months they used 
to run from Newcastle to Edinburgh, 124 olen in 
2 hours 55 minutes without a stop. I am not sure that 
the train is not still running ; it is the 8 p.m. Great Nor- 
thern Scotch express. I rather think such a run would 
soon tell on a compound, even if it could do it at all. 

I am, Sir, yours respectfully, 
EvUPATORIA. 
11, Bold-terrace, Chester, February 18, 1886. 


To THE Epitor or ENGINEERING. 

Sir,—After all the learned matter that has been 
brought to bear on this subject, I desire only to make a 
few very simple suggestions. 

1. It seems very questionable whether the ‘‘ undoubted 
advantage” of superheating the exhaust steam is not 
more than counterbalanced by the expansion it suffers in 
the process. 

2. The great difficulty attending the Webb compound 
lies in the starting. Now would not this be entirely 
obviated by an arrangement like that in use on the Prus- 
sian lines, which was recommended in a letter some 
weeks back by Mr. R. A. Zeise? The openingof the 
regulator admits a supply of steam from the boiler into 
the low-pressure cylinder, which is automatically shut off 
on the completion of the first stroke. With this help 
we could replace the 14in. high-pressure cylinders with 
the original 114 in. and effect a considerable saving of 
steam. In this case, also, slipping would be almost im- 
possible. 

3. With regard to cut-off. That there can be none in 
the low-pressure cylinder is evident, as it would only be 
locking up so much additional back pressure on the high- 
pressure pistons. As for cut-off in the high-pressure 
cylinders [ should think it could be determined by experi- 
ment far more easily than by the conflicting theories in 
which we have been recently indulging. 

4, We hear that the compounds go well up-hill, but 
require flogging down-hill. Then why not substitute 7 ft. 
or 7 ft. 6 in. wheels for the 6 ft. 3in. which Mr. Webb 
uses ? The power to turn them would not be wanting, as 
the excellence of the present up-hill work testifies, and it is 
a matter of the highest moment to reduce, as far as pos- 
sible, the speed of the heavy 30in. piston, and the numerous 
working parts which have proved so greedy of tallow, and 
probably lose as much by friction as a pair of coupling- 
rods would. 

5. Sorry as I should be to provoke another letter from 
‘‘ Argus,” I am very anxious to know whether the much- 
belauded Worsdell compound finds much trouble in start- 
ing, with one 18 in. cylinder, 7 ft. wheels, and steam at 
140 lb., as against Mr. Webb’s two 14 in. cylinders, 
6 ft. 3in. wheels, and steam at 175 lb. 


Yours truly, : 
February 22, 1886. 661, 
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AMERICAN AND ENGLISH BRIDGE CON- 
STRUCTION. 
To THE Epitor OF ENGINEERING, 

Srr,—The following slip from the New York Times, 
I think, requires some attention from English engineers 
and brid uilders : 

** A cablegram from Sydney, Australia, announces that 
a contract has been signed between the Government of 
New South Wales and the Union yg Company of 
New York to construct a bridge 3000 ft. long acruss the 
Hawkesbury River. This bridge is a double-track rail- 
way bridge, consisting of seven spans of 415 ft. each, rest- 
ing upon stone piers. The foundations, which are to be 
of béton, inclosed in iron caissons, are to go down to the 
a ee mig depth of 170 ft. below tide. The contract 
calls forthe doing of this in two years and a half and for 
a sum not much over one-half of the original estimate of 
the cost of 3,000,000 dols. The Union Bridge Company 
obtained this contract in consequence of two things—first, 
American bridge manufacturers have learned, notwith- 
standing the higher rates of wages in this country, to 
construct bridges at a less price . pound than they 
can be built in Europe; secondly, the plans of the Union 
Bridge Company, particularly as respects the founda- 
tions, were decided by a commission of the most eminent 
civil engineers in England to be the best among the six- 
teen competitive designs submitted. Americans have 
been treated in this whole competition with great fairness 
both by the New South Wales Government and by the 
English engineers who acted as judges.” 

Bars, rounds, angles, tees, channels, beams, and plates 
average 11/. 38, per ton of 2240 Ib. f.0.b. (ex discounts) at 
American mills, and I see plates and angles are quoted by 
you at 4/. 10s, in Cleveland. 

Labour in bridge shops in America : Rivetters 2/.1s. 5d., 
fitters and erectors 1/, 13s., labourers 1/. 4s, 9d. per week, 
and I do not suppose the rates of wages are any higher in 
England. 

Plate girders can be bought f.o.b. for 137. 17s. 7d., pin 
connection trusses 15/. 5s. 4d., rivetted trusses 13/. 17s. 7d. 
per ton in America, 

Iron being 6/. 13s. per ton cheaper than in America, 
wages apparently no higher, and shop expenses the same, 
how can an American bridge builder turn out a pound of 
ironwork at less rate than the English builder ? 

The N truss and all other forms of trusses are as well 
known in England as in America, and every student of 
the Institution, or engineering colleges, not to say any- 
thing of the grown members of the profession, is, or thee v4 
to be, able to construct a ‘steam shed” for any truss 
precisely the same as any one in America. 

Trough members, pin connections, and all other forms 
of bridge work, are as common in England as in America, 
and no greater stress is put upon iron in America than in 
England. 

Now, assuming the fact to be as stated in the news slip, 
and as constantly claimed by American engineers and 
professional journals, and in view of the foregoing pre- 
mises, can you or your bridge building readers a oe 
how an American bridge builder can beat an English one 
for a truss of a given span? 

As to the mguanseg of the Hawkesbury Bridge in the 
matter of foundations, not knowing the particular mode 
of sinking the cylinders proposed by the Union Bridge 
Company, which was presumably considered superior to 
that of the English competitors, I cannot institute a 
comparison, but inasmuch as fifteen years ago Mr. Brad- 
ford Leslie put down the foundations of the Gorai Bridge 
in Eastern Bengal, withcylinders, in water 120 ft. deep, 
and a current of five miles per hour, and as the deepest 
foundation in America that I know of is the St. Louis 
Bridge of 112 ft. (not by the Union Bridge Company), it 
is plain that so far as judgment founded on experience 
goes, the English engineer has a better basis to work from, 
and his designs founded on such experience ought to be 
as good or better {than that of any American engineer. 
As this particular bridge, being still unexecuted, is 
necessarily a question of judgment, it is difficult to 
understand how the English designs should have come 
off apparently third best. 

There appears to be ‘‘ something rotten in this state of 
Denmark ;” can you understand the conundrum ? 


Yours, &c., 
New York, February 3, 1886. 








THE RAILWAY ACCIDENT NEAR BINEGAR. 
To THE Eprror oF ENGINEERING. 

Srr,—On the 8rd inst. a serious collision occurred near 
Binegar upon the Somerset and Dorset Joint Railway. 
Pending the verdict of the coroner’s jury, it is of course 
not my intention to refer in detail to the actual causes 
of the accident, but there are certain facts relating to the 
system of working, which appear to deserve the most 
careful attention. I therefore place a few of these points 
before your readers. 

The line is “single,” with loop sidings at the stations, 
and appears to be worked by the telegraph and “ crossing 
order” system, and on the day in question two goods 
trains, each drawn by one engine and assisted in the rear 
by a bank engine, met on the single line. It was indeed 
fortunate that they were not passenger trains. However, 
one fireman was killed and other servants severely injured. 

It will be remembered that upon the 10th September, 
1874, a very serious collision occurred at Norwich (Thorpe); 
on the Great Eastern Railway between two passenger 
trains oe a single line. The Board of Trade return, 
No. c. 1267, page 23, states that in this case the employ- 
ment of the telegraph was relied on, both for altering the 
crossing places of the trains and for securing safety on a 
portion of single line; and a mistake beving occurred, an 
express train travelling in one direction and a mail train 





travelling in the opposite direction were despatched to 
meet one another, with the most shocking results, and in 
the summary it is clearly set forth that ‘‘ No safer system 
for the working of single lines has yet been introduced 
than that es is afforded by a combination of the train 
staff with the block tel ph.” 

On the 18th November, 1874, a circular was issued by 
the Board of Trade relative to the working of railways in 
the matter of public safety ; under clause ‘*C,” section 2, 
it is laid down ‘‘ That the lines shall be worked by a train 
staff in the mode described in the amended regulations, 
combined with the absolute block telegraph system.” 

This clause is followed by full regulations for work- 
ing, which are contained in return number 1637, page 139. 

On the 7th August, 1876, a collision occurred on the 
Somerset und Dorset joint line between two passenger 
trains when running on the single line between Wellow 
and Radstock, and twelve passengers and the guard were 
killed, and twenty-eight passengers and six servants were 
injured. This accident was due to several causes, but 
Frincipally to a bad system of working, and to the prac- 
tice of using ‘‘ crossing orders,” and to the fault of the 
crossing agent in not paying attention to a message which 
it was attempted to forward to him with reference to the 
arranging of a crossing for the two trains. The Board of 
Trade returns, c. 1866, e 23, refers to two similar 
collisions under clause ‘*G,” and states, ‘In both cases 
there were insufficient or inadequately enforced regulations, 
They were both instances of mistakes in vais, sing work- 
ing, and of the want of the train-staff system for securing 
safety on single lines of railway. The serious collision 
near ae as above detailed, disclosed a mode of 
working on single line under conditions which could not 
be expected to secure safety.” 

Such was the opinion of the Board of Trade upon the 
system of working employed upon the Somerset and 
Dorset joint line more than nine years ago. Yet we find 
that the Radstock accident has now been repeated at 
Binegar upon the same railway, and it comes out in evi- 
dence that the dangerous system of ‘crossing orders” is, 
in spite of the Board of Trade reports and circulars, in 
use at the present day, and has thus caused another 
collision, 

A. further important matter has reference to the 
signal returns made to the Board of Trade. The return 
for the year 1884, c. 4316, page 50, states that the whole 
of the single lines belonging to the Somerset and Dorset 
Committee are “‘ worked by the absolute block system in 
addition to the train staff.’ 

The evidence given at the inquest proves that the line 
was not worked under the staff system, therefore it would 
appear that the joint companies not only employ a 
dangerous system of working, but make an incorrect 
return to the Board of Trade. 

Yours faithfully. 
CLEMENT E, STRETTON, 
Vice-President Amal. Soc. Ry. Servants. 
Head Offices, 306, City-road, London, Feb. 18, 1886. 








STONE DRESSING AND QUARRYING 
MACHINERY. 
To THE EpITor OF ENGINEERING. 

Sir,—I have read with the greatest interest the article 
in a recent issue of your valuable journal on the above 
machine, and having had great practical experience in all 
kinds of stone-working machinery, I have no hesitation in 
saying that we have in this country far better tools than 
the above. 

I have lately superintended the erection at Mr. Night- 
ingale’s works, Albert Embankment, one of Hunter’s 
“~ circular stone saws, with 60 in. discs, constructed 

y Messrs. S. Worssam and Co., of Chelsea, and which is 
I consider in every way more simple than Messrs. Crump 
and Brereton’s machine, and at the same time the 
coetiicient of cut (for Portland) is far higher than that 
given in your article. 

The machine at the Albert Works has also another 
great advantage, in that the saw spindle carries two saws, 
whereas the American tool (owing to the manner in which 
it is driven) is limited to one. 

Another important, if not the most important, question 
in stone-working machinery is the cutters. I cannot 
quite understand from your article the shape of these, 
but I am safe in saying, after much experience, that up 
to the present time no cutters, for simplicity, first cost, 
and wear, come up to those invented by Hunter. 

I am, Sir, your obedient servant, 


Beta. 
Albert Works, Albert Embankment, S.E. 





ENGLISH ». AMERICAN LOCOMOTIVES. 
To tHe Eprror or ENGINEERING. 

Str,—Without going into the question of the compara- 
tive merits of English and American locomotives, which 
forms the subject of your able editorial on the 12th inst., 
I beg to remark that so far as Brazil is concerned we 
— American locomotives for reasons entirely different 
rom those to which you ascribe American success. A few 
— ago we hardly had an American locomotive in 
razil. Now most of the Brazilian companies prefer the 
Baldwin to any other. In the Government way, the 
Dom Pedro II., there are 118 locomotives; of these only 
18 are English, 1 Belgian, and 1 French; 98 are American. 
In the next largest railway line, the Leopoldina, out of 26 
locomotives in traffic only 9 are not American. And yet 
no political or other influence of the kind has determined 
the preference. The agent of the Baldwin was an obscure 
American commission merchant, and at present’ the Phila- 
delphia house is represented in Brazil by a most respect- 
able English firm, that of Messrs. Norton and Megaw, 





who also represent Messrs, Lamport and Holt, the cele- 
brated shipowners. 


I am, Sir, yours obediently, 
J. C. Ropricuzs, 
89, New Bond-street, London, February 19, 1886, 


HOFFMAN’S RAIL AND ROLLING SHEEP 
TROUGHS. 





To THE Eprtor OF ENGINEERING. 

Sir,—We shall feel obliged if any of your correspon- 
dents can give us the name and address of the manufac- 
turer of ‘‘ Hoffman’s patent angular steel rail,” and also 
the manufacturer of ‘‘ Rolling machines for rolling sheep 
troughs.” Yours truly, 

February 23, 1886. Nemo. 


FOREIGN AND COLONIAL NOTES. 
Victorian Public Works.—The Victorian Government 
contemplates a loan of 4,000,000. to provide for the con- 
struction of some lines of railway authorised last session 
by the Victorian Legislature, and also to provide for 
certain irrigation works. It is not proposed to float the 
whole of the new loan in London at once. 


New Zealand Minerals.x—Some specimens of a new 
mineral discovered at Baru Bay, near Milford Sound, 
have been received at Wellington. It is a metalliferous 
alloy of iron. Dr. Hector states that, with one exception, 
New Zealand is the only country where such a deposit has 
been found. 


Sir John Coode.—Sir John Coode has been visiting 
Queensland. He was entertained at a picnic on board the 
Government steamer Otter by the Colonial Treasurer. In 
company with Mr. Nisbett, the chief engineer of harbours 
and rivers, he was to pay professional visits to Mackay, 
Townsville, and Normanton. 


Australasian Telegraphy.—Sir T. M‘Ilwraith has called 
the attention of the Queensland Legislative Assembly 
to the position of the Australasian colonies with regard to 
the a Conference at Berlin. The present charge 
per word from Australasia to Europe, he maintained, 
might easily be half acrown, and the existing rate of 
10s. 10d. per word was monstrous. He was astonished 
that the colonies had not combined to resist the present 
monopoly. He advocated the construction of a direct 
line from Queensland to England ; but the premier stated 
that he did not consider that Queensland would be justified 
in constructing such a line by herself. 


Newport News.—-A scheme to make Newport a great 
= port is understood to be warmly cherished by Mr. 

. P. Huntington. Extensive wharves and an elevator 
of 1,600,000 bushels capacity have already been con- 
structed. Newport is 75 miles nearer Minneapolis than 
New York. 


Australasia and the United States. Commander Barker, 
of the United States Navy, lately in New Zealand, has 
represented to the American Government that the in- 
habitants of the Australasian colonies express a general 
Stare for closer commercial relations with the United 

tates. 


Staten Island Sound.—A proposed bridge across Staten 
Island Sound for the Baltimore and Ohio Railroad is de- 
scribed in a Bill before Congress as a pivot railroad draw- 
bridge, with spans of not less than 200 ft. in the clear on 
each side of the central pivot pier of the draw, at or near 
Elizabeth, New Jersey. The spans are to be not less 
than 30 ft. above low-water mark. 


Railways in China.—China is credited with an intention 
to construct a line from Takon, on the embouchure 
of the Hoen-Ho into the Yellow Sea, to Tong-chow, on 
the Pie-Ho, an affluent of the Hoen-Ho. The length of 
the proposed line would be about 100 miles. 


Kimberley Water Works.—The storage reservoir formed 
in connection with the Kimberley Water Works has a 
capacity of 10,000,000 gallons. The water is lifted a 
height of 500 ft., and after reaching the storage reservoir 
is conducted by gravitation through 14 in. pipes to filter- 
ing beds at Newton, and is thence distributed through 
the town by means of 14 in., 9 in., 6in., and 3 in. mains. 
Before reaching the reservoir a 9 in. branch is taken off 
for the supply of Beaconsfield and the Dutoitspan and 
Bultfontein mines. The company has also recently laid 
a new 9-in. main from the —— reservoir through 
Beaconsfield and Bultfontein, in order to afford a better 
supply. This main, which is nearly 4000 yards in length, 
was completed and charged in 21 days. 








Enainerrine Socrery, K1ne’s Coniecr.—At a general 
meeting held on Tuesday, February 16th, the President, 
in the chair, Mr. F. Saunders read a paper on “ Dyna- 
mos.” Theauthor commenced by defining a dynamoas an 
electric machine. He then reviewed the various methods of 
winding, referring especially to the principles and effect 
of shunt winding, and also explaining the combination 
of series and shunt coils to obtain constant difference of 

tential. Mr. Saunders next described some of the dif- 

erent machines in use, taking in turn several well-known 
and pointing out the merits and details of construc- 
tion of each. The author dwelt at some length on the 
Edison-Hopkinson dynamo, noticing articularly the im- 
provements which it embodies, bot electrically and 
mechanically, on its American prototype. The dynamos 
of the following were also described : Siemens, Crompton, 
Kapp, Gramme, - Brush, Shuckert-Mordey, Weston, 
Paterson and Cooper, Joel, Parker-Elwell, Thomson- 
Houston, Hochhausen, and Hopkinson’s Manchester 
dynamo. The paper was profusely illustrated with dia- 
grams clearly setting forth the various methods of wind- 
ing, and the shape, disposition, and relative je of 
the parts of the various machines. 











Fes. 26, 1886, ] 





ENGINEERING. 





213 








BURROWS’ 





AUTOMATIC TILTING 





FO 


g.2. 























UNDRY LADLE. 


























WHEN molten metal is being poured into moulds 
the ladle has to be gradually tilted to an increasing 
degree to allow the metal to continue flowing as its 
level falls, and not unfrequently accidents happen and 
bad castings are produeed by want of skill or care on 
the part of the man in charge. To prevent this diffi- 
culty Mr. John Burrows, of 27, th-street, New 
Swindon, Wilts, has devised a ladle with an auto- 
matic action which effects the tilting at the re- 
quired rate so that after the ladle is set a porseny 
uniform flow is obtained independently of the atten- 
dant. The details of the arrangement are shown in 
the engravings annexed. The trunnions a of the ladle 
work in bearings formed on the tops of a | ger of cylinders 
BB. These cylinders are hollow, and are supported 
on springs, which are more or less compressed accord- 
ing to the load put upon them, When the ladle is 
full (Fig 3) the cylinders come to the bottom of the 
guides D D, but as the metal runs out the ladle rises, 
and thus the rotary and downward motion of the lip 
is compensated for by the upward and automatic 
action of the springs which carry the load. Before 
the pouring takes place the ladle is locked by the bolt 
f taking into a notch on the bearing, until it is lifted 
by the rod g and lever h. The entire apparatus can be 
raised by removing the cranked axle F, and attaching 
it to the plate E in the reverse position. 

These ladles have been in daily use at the works of 
one of the largest railway companies in this country 
for more than twelve months, during which time they 
have worked to the entire satisfaction of the autho- 
rities ; so much so that other ladles of the same design 
are now being made with an increased capacity for use 
in the same works. Between 5000 and 6000 tons of 
various castings have been poured by these ladles with- 
out casualties of any kind. 

One man can with ease manage a ladle of 6 cwt. or 
7cwt. capacity in less time than three men can handle 
a ladle of 24 cwt. or 3 cwt. under the old method, 
that of carrying. There is thus a great saving of 
labour in addition to the saving of waste metal, &c., 
resulting from bad or indifferent pouring. 








NOTES FROM THE UNITED STATES. 
PurtaDEpuia, February 13, 1886. 

THE iron and steel nailmakers held two meetings 
this week, one in Philadelphia, and one in Pittsburg, 
at which action was taken with reference to the future 
production of nails and prices. The western nail- 
makers have refused since June Ist of last year to pay 
the wages asked by their workmen. On Wednesday 
they agreed to a conference for the purpose of a com- 
promise on account of the near approach of the spring 
trade, and the receipt of urgent pn He and inquiries to 
be delivered after April 1. It is necessary to go to 
work now to prepare supplies, and hence the con- 
ference. The eastern pe. se: Pe received reports 
from forty manufacturing firms east of the Allegheney 
Mountains, and found demand good, stocks low, and 
prospects bright. They determined to wait the action 
of the western nailmakers before fixing a price. The 
pegs pons of the western nail factories means a cut- 
ting of prices in ashort time, as the productive capacity 
of the nail works is far in excess of any probable 
consumption for a year to come. In addition to this, 
new works are springing up and more are projected. 
The steel nail syndicate is buying up old steel rails, 
and prices have advanced 5 dols. per ton within a few 
weeks, There is a very urgent demand for old iron 
rails, and orders have been cabled for double heads 
for shipment from England, There are buyers here at 
22 dols. All kinds of scrap iron is in very active 
demand and supplies are light. Prices range from 
18 dols. to 21 dols. for No. 1 and selected. 








Id rails 


are out of the market, and supplies will be light until 
the opening of spring weather will allow the taking u 
of old rails, The pig iron interests are much ela 
over a steady upward tendency in prices, especially 
for forge irons, which are now scarce at 16dols. to 
16.50 dols. Buyers are looking for the announcement 
of 17 dols, for standard brands, and 17.50 dols. to 
18 dols. for s 
18 dols., and No. 1 at 19 dols, to 20 dols. 
week 15,000 tons of rails were ordered in small lots 


ranging from 500 to 2000 tons for delivery between | 
An increased production will be | 


April and June 1. 
necessary, but action will be deferred until the demand 
is more urgent. 
40,000 tons of Bessemer pig and spiegeleisen included. 
Manufactured iron is in fe demand. 

The coal trade is in a depressed condition over the 
inability of the anthracite interests to agree as to 
production. The delay is due to the uncertain policy 
of the Pennsylvania Company on one side and the 
Reading on the other. 





COMPOUND LAUNCH ENGINES. 

WE give on page 204 two perspective views of a pair 
of compound engines for a steam launch, recently con- 
structed by Messrs. Charles Burrell and Sons, Limited, 
of Thetford. The engines have cylinders respec- 
tively 9 in. and 15 in. in diameter, with 10 in. stroke, 
and their general design will be clearly seen from the 
engravings. The crankshaft has ae 74 in. long, 
while the crank-pins are 5 in. long, and the bearing 
surfaces generally are very large throughout. The 
arrangement of the feed pumps was adopted to meet 
the requirements of the purchaser of the engines. 
They are plunger pumps with plungers 3} in. in dia- 
meter, with 5 in. stroke, driven at a slow speed rela- 
tively to the main engines from cranks at the ends of a 
cross-shaft which carries a wormwheel geared into by 
a worm on the crankshaft. Both worm and worm- 
wheel are of wrought iron, and thoroughly case- 
hardened. 

The engines are — with steam at 80 lb, pressure 
by a boiler of the ordinary return tube pattern, with 
11 square feet of grate surface and 185.6 square feet of 
heating surface, the boiler being 7 ft. long by 5 ft. 6in. 
in diameter. We may add that the engines illustrated 
were completed in six weeks from the date of order, 
the time of preparing all drawings and patterns being 
included. Messrs. Burrell and Sons are now making 
a speciality of launch and tug-boat engines, and the 


long experience they have had in traction engine work | 


should enable them to turn out these fast running 
engines very successfully. 





TEST-RECORDING APPARATUS. 
Descripti A ic Test-Recording Apparatus.* 
wey iis. 3, Hanae Wismerean, of Leet 
(Concluded from page 179.) 


Interpretation of Records.—A test sample being enabled 
by these mechanical means to 


cial brands, with No. 2 foundry at | 
During the | 


There are inquiries in hand for about | 


| A 
| earlier, 


| percentage of the length of the sample, a just comparison 
| as to ductility of material may be made between experi- 


In the case of the metal having a tensile strength of 40 
tons square inch and 30 per cent. of ductility, these 
two figures together amounted to a total of 70; and it was 
a great achievement to get so high a total divided in such 
| nearly equal amounts between the two qualities of tensile 
| strength and ductility.” He proposed to add together 
the figures which represented the strength in tons per 
| square inch and the 


uctility in percentage of extension, 
and to take the sum of these two as a basis for making 

a ——— between the gross mechanical values of two 

metals, 

Pursuing this idea of taking into account both the 
ductility and the tensile resistance of a material, the 
value will be found to be best expressed by the mechanical 
work required to produce rupture. This is given by the 

| area of the diagram, and may be ect vetabuintly expressed 
in inch-tons, being the number of tons lifted 1 in. high 
which would represent the same work as has been ex- 
pended in breaking the sample. Though this s stion 
may be by no means @ new one, yet with a diagram 
quickly and cheaply made it mes more easy to 

out in practice, and is therefore worth fresh attention. 

Secondly, after the point of first pable yielding in 
the sample, the next most critical period is when its power 
to sustain the load begins to decline, which is shown by 
the descending line in the concluding portion of the dia- 
gram. After the climax of resistance has been reached, 
time alone would break the material without further in- 
crease of load ; and as soon as the — of diminishing 
resistance has become established, it follows that the strains 
become localised till the sample is broken. The extension 
shown in the diagram (Fig. 1, page 180, me from the 
climax at C to the point of fracture at F took place within 
only a small portion of the length of the sample, near to 
the place of its fracture. In other words, up to the climax 
C the extension was general throughout the length of 
the sample; but beyond that point the general extension 

, the sample determined where it was about to 
break, the flow of the material became localised, and the 
contraction of area became very rapid at that part. If 
the test is conducted at a speed just not fast enough to 
produce any sensible heating of the sample during its 
ae extension, the writer has observed that a local 

eating may be detected just as soon as the resistance of 
the sample begins to diminish, and even before the local 
contraction is perceptible to the touch. The heating is 
an indication that the flow of material, which had pre- 
viously been going on slowly over the whole length of the 
sample, has at this stage become more rapid over a short 
rtion ; and the further proof of this is the perceptible 
ocal contraction which very speedily follows. 

_ The loss of power to sustain the maximum load, occur- 
ring as it does concurrently with the localisation of the 
flow and with the local contraction of area, enables the 
point on the diagram to marked at which local exten- 
sion began. The importance of being able to mark this 
point is very great, because, whereas the general exten- 
| sion of the sample up to that point depends wholly on 
| the quality of the material, the amount of the subsequent 
| local extension up to fracture depends very largely upon 
| the shape of the sample, It will therefore be seen that 
by cutting off this later portion of the diagram from the 
and giving the earlier or general extension in 








ments tried on samples that were not of identical sha 


| or proportions. In illustration, suppose two samples 
record its own history in | taken of the same material, each 10 in. long, one 


in. 


the form of a diagram, a few observations may be added | in diameter and the other 1 in. in diameter, and both of 
as to the significance of that history and the inferences | them stretching 20 per cent. up to the climax C ; after- 


to be deduced from it. 

Firstly, by taking out the area of the diagram, the 
mechanical work expended throughout the stretching and 
breaking of the sample over the portion that lies between 
the two datum points, is readily obtained ; and this figure 
appears to the writer to embody that value of me 
strongly insisted on by Sir Jose 
chester meeting of this 
(Proceedings, page 290) that “‘ the great value of a metal 
lay in its tensile strength and ductility combined... . 


80 





Institution in 1875, where he said | is presented 
| 8 
| the same material 2 in. long, both of them 


| wards the 4 in. — during its local contraction of area 


will contribute say r cent. more to the total extension, 


| while the 1 in. sample will contribute about 5 per cent., 
| raising the total extension to say 25 per cent., against the 
| 22 per cent. total of the other sample. 
| tension if included in the total vitiates a comparison of 
Whitworth at the Man- | the ductile qualities of the two samoples. A stronger case 


Thus the local ex- 


y a comparison between a long and a short 
imen. Taking one sample 10 in. long and another of 
iving 20 per 


cent. general extension up to the climax C, they may 


* Paper read before the Institution of Mechanical | both be assumed to give afterwards } in. of further exten- 


Engineers. 





sion; in the 10 in. sample this addition contributes only 
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5 per cent. more to the total extension, but in the 2 in. 
sample it adds as much as 25 per cent., showing apparently 
for the 10in. sample a total extension of only 25 per cent., 
but for the 2 in. sample a total of 45 per cent., although the 
material is absolutely identical in both. How much more 
then would the local extension vitiate a comparison 
between samples of not only unequal lengths but also un- 
equal diameters ; comparing for instance one sample 10 in. 
long and 4in. in diameter with another 2 in. long and 
1 in. in diameter, the local extension might here make the 
latter appear to possess more than twice as much ductility 
as the former, mone in reality they are identical in 
quality, the material being the same. 

It is quite impracticable to make all samples of uniform 
dimensions, for the simple reason that one sample may be 
from a thick plate or bar, another from a thin one; or a 
sample may be cut from a tyre or a gun-coil or across an 
axle, where it is impossible to get more than a short 
length ; moreover in different countries where experiments 
are made, different measures are in use. But if the exten- 
sion is giyen in percentage of the sample’s own length, and 
if the portion which is due to local extension is kept out 
of the sum, then an expression is obtained which atfords a 
fair comparison between any samples, no matter how 
they may differ in size, shape, proportion, or measure- 
ment. What has hitherto hindered the adoption of this 
solution for a difficulty long felt has in the writer’s view 
been the difficulty and delay involved in stopping short 
during an experiment, in order to note the exact point at 
which the required extension should be recorded. With 
the autographic record, however, furnished by the indi- 
cator now described, there needs no stopping of the experi- 
ment, yet the different periods of extension can be readily 
separated by noting the altered character of the trace on 
the diagram. Further, by taking the area of the earlier 
part of the diagram, with the later portion cut off, the 
mechanical work done per cubic inch of the specimen can 
be ascertained apart from that portion which is influenced 
by the shape of the specimen—a mode of expression which 
would enable a single column of figures to give the essen- 
tial comparison as to quality of material in all tests, how- 
ever diverse. The plan of cutting cff the later portion of 
the diagram has the further advantage that, in the event 
of a sample breaking outside the datum points marked 
upon it for measurement, it is not thereby precluded from a 
just comparison with other samples which have broken 

tween the datum points. 

In Fig. 1 the diagram shows a full line as traced by the 

ncil of the indicator, and a dotted line above it which 

as been plotted to show the cohesive force of the mate- 
rial, It will be observed that the dotted line rises to the 
very last, inasmuch as it is the result of reckoning the 
tons of load, not upon the original area of the sample, but 
upon the contracted area at each stage; thus at the 
moment of fracture, although the load had gone down to 
20 tons, ree the area having contracted 50 per cent., it 
follows that the cohesive force per square inch had gone 
up to 40 tons, This explains to a great extent the enor- 
mous strength of cold-drawn wire ; for if a material with 
50 per cent. ductility be drawn down into wire, although 
some of its ductility will thereby have been taken from it, 
yet on the other hand its elastic limit and the tensile 
“ene ioobayur it had prior to this deformation will thereby 
have been raised enormously, The writer is indebted to 
Mr. Edward Richards’ paper before mentioned (Journal 
of the Iron and Steel Institute, May, 1882, page 11) for 
the plotted line of cohesive force, or it may be called *‘ in- 
tensity of stress.” This line is easy to construct from the 
autograph diagram by means of only two calipered dimen- 
sions from the sample ; and it can be done at leisure after- 
wards, without having interrupted the progress of the test. 

The plotted line of cohesive force has n made still 
easier to construct, so that only one calipering of the 
sample is needed, by the calculation of Professur Unwin 
recently given (Zhe Engineer, May 29, 1885, page 419), 
in which he shows that, assuming the sample to be uni- 
formly plastic throughout its length, as the writer takes 
it to be approximately up to this climax, then the per- 
centage of contraction of area is equal to the percentage of 
elongation calculated on the stretched length of bar. It is 
equally true that the percentage of area lost, calculated on 
the remaining contracted area, is equal to the percentage of 
elongation calculated on the original length of bar. Having 
then in the typical diagram a bar that has stretched within 
its climax 20 per cent, of its original length, with a load of 
24 tons per square inch of original area, we find that this 
load is supported by an actual area of 0.833 square inch, 

_ the lost area being 0.167 square inch, which is 20 per cent. 
of that remaining; and the cohesive force or veritable 
stress is therefore 28.8 tons 3 square inch, or 20 per 
cent. greater than the nominal stress of 24 tons, the latter 
being the load shown by the steelyard as though sup- 

orted by the full original area, The same relation 

tween area and length holds good throughout the 
period of general extension. Hence to plot a curve re- 
presenting the intensity of stress, each ordinate to the 
curve of nominal stress, or of load shown by the steelyard, 
should be lengthened by a percentage equal to the ratio 
which its own abscissa bears to the original length of bar ; 
and a convenient way of plotting this curve of veritable 
stress is the following. A scale is constructed for the 
climax which is 20 per cent. higher than the original scale ; 
oblique lines are ruled across from this enlarged scale to 
the original one ; and the curve is plotted by taking points 
where the load line intersects the horizontal lines of the 
original scale, and transferring these pvints vertically to 
the coriesponding oblique lines which form the propor- 
tionally increasing scale, Each point of this plotted curve 
may then be taken as correct, supposing that the sample 
is uniformly plastic thoughout the period of general ex- 
tension ; in so far as it may depart from being uniformly 
plastic, the curve as above plotted becomes only approxi- 
mate and not minutely accurate, 





At the place of fracture in the typical sample the re- 
duction of area is found by calipering to be 50 per cent. of 
the original area ; and as the sample breaks at 20 tons per 
square inch of the original area, the intensity of the stress 
is equal to 40 tons per square inch, The scale then to be 
constructed for this breaking point is twice the height of 
the original scale. The intermediate scale cannot, how- 
ever, be obtained by the previous plan of ruling oblique 
lines, because during the local elongation the length subject 
to contraction of area is not constant, but becomes more and 
more restricted as the breaking point is approached. The 
concluding portion of the plotted curve therefore, between 
the point corresponding with the climax of resitance and 
the point where the break occurs, is only hypothetical, as 
shown on the diagram. : 

The consideration of this increase in tenacity, taking 
place concurrently with a decreasing area, explains the 
invariable occurrence of localised extension ensuing imme- 
diately on diminishing gross resistance. For solong as the 
tenacity is increasing in a faster ratio than the area is di- 
minishing, reduction of area serves only to produce in- 
creased resistance.* Under these conditions there is a 
strong stability of equilibrium as to the intensity of stress 
throughout the sample; and should any portion stretch 
locally, so as to contract its area and intensify its stress 
in advance of the other portions, it cannot long continue 
doing so, inasmuch as faa ensues in that portion a@ re- 
sistance to further extension greater than in any other 
part of the sample; it will therefore refuse further ex- 
tension till allthe other parts have been ae extended 
and have set up an mone 9 resistance. As soon however as 
the point is reached where the increase in tenacity goes on 
at no higher rate than the decrease in area, the stability 
of the equilibrium disappears ; and if any portion of the 
sample contracts its area in the least degree more than the 
rest, it has no power of recovery, and becomes at once the 
weakest part, as the increase of its tenacity no longer keeps 
pace with the reduction of its area, nor raises its power of 
resistance above the other portions of the sample. The 
neighbouring parts remain stronger to resist extension 
than itself, and thus the equilibrium of intensity can no 
longer be restored ; it mes more and more unstable, 
the intensity localises itself more and more, till finally the 
material separates at a single plane of intensest stress. It 
is moreover impossible that the sample should continue 
stretching uniformly thronghout its length after the con- 
dition of stable equilibrium is passed, for the reason that, 
if no accidental inequality should determine the place for 
local extension, then it will occur at the middle of the 
length of the sample, because this portion receives the 
least collateral support from the enlarged ends or from 
the friction of the gripping boxes. 

Summary.—The autobiography written by every speci- 
men of iron and steel that is strained to the breaking 
—_ in the testing machine may be epitomised as 

ollows : 

Supposing it to enter the machine in a state of ease, 
having no unequal stresses among its repre its first 
stage is one of what hus been called in this paper unyield- 
ing elasticity ; it extends about 1-10,000th of its length 
per ton of load, but on the removal of the load it shows 
itself unstrained, recovering its former dimensions, During 
this period the equilibrium of stress is stable, and uniform 
throughout the sample. 

Its second stage is a state of fluctuating strains and 
stresses. The bar yields about 2 per cent. of its length ; 
and this strain is beyond recovery. The pencil of the in- 
dicator hesitates can almost trembles. There would seem 
to be a successian of local extensions in the bar, as was 
lately pointed out by Professor Kennedy (Nature, April 2, 
1885). These local extensions evidently reduce the area 
locally in a higher ratio than the cohesive force increases ; 
hence a condition of unstable equilibrium, which would 
lead at once to fracture, were it not that after a short 
critical interval the bar sets up increased resistance, and 
thus enters its third stage. Here stable equilibrium is 
restored ; but the permanent strain increases in its ratio 
with every added ton, so that in the latter part of this 
stage the bar suffers as much extension from one ton asit 
does in the earlier part from 5 tons. During this stage 
the bar may stretch about 20 per cent. of its length. 

The fourth stage is the last. The instability of the 
equilibrium recurs, but is not critical or fluctuating as in 
the first notable yielding of the bar. There is no inde- 
cision in the pencil, but it steadily records a rapidly de- 
creasing resistance, accompanied by a local strain which 
over the part where it occurs is very much greater than in 
any preceding stage. For although the local extension 
over this part may be only 5 per cent. of the total length 
of the bar, it would, if contributed in the same proportion 
over the bar generally, be found to amount to about 80 per 
cent. of the original length. 

Conclusion.—Finally the writer would observe that, 
while the autographic record gives many data for re- 
search, it appears to him to possess the following ad- 
vantages of the utmost practical importance in every-day 
engineering. 

1. It records definitely and beyond question the load at 
which the material gives out in its elasticity and yields 
irrevocably under the stress. 

2. The area of the diagram gives the gross mechanical 
value of the material. 

3. By enabling the local extension about the breaking 
point to be separated from the general, it affords a means 
of making just comparisons between samples of different 
shapes, Only their initial sectional area needs to be 
known, and the scale of the diagram drawn to suit it. 
By this simple plan, whatever the size of the specimen 





* See ‘‘ Principles of Estimating Safety and Danger in 
Structures,” by Professor James Thomson, LL.D, Glas- 


gow, 1874 (page 9). 





may have been, the diagram can be read off throughout 
its stages in loads per square inch. 

Lastly, the apparatus that has been described is self- 
acting in the strictest sense of the word ; that is to say, it 
makes its record quite or meri of the manipulation 
of the poise upon the steelyard. The most skilful mani- 
pulation could not adjust back that poise to keep pace 
with the rapidly decreasing resistance of the sample just 
before fracture, nor with its fluctuating resistance at the 
first notable yielding point ; but whatever position the 

ise may occupy upon the steelyard, whether more or 

ess than balancing the load upon the sample, the indi- 
cator makes its own independent record, free from any 
errors due to imperfect manipulation. It is therefore a 
record of such a character that, if attached to the sample 
by which it is made, it would form an indisputable 
mechanical voucher for the accuracy of the human render- 
ing of results. 


LAUNCHES AND TRIAL TRIPS. 

On Friday, the 12th, the s.s. Freiston, built and engined 
by Earles’ Shipbuilding and_ Engineering Company, 
Limited, to the order of the Boston Deep-Sea Fishing 
and Ice Company, Limited, was taken on her trial trip. 
The following are the particulars of the vessel: Length 
between perpendiculars 85 ft. by 19 ft. 9in. beam by 
10 ft. depth of hold, with flush deck aft and small raised 
forecastle forward. She is built to class 90 A 1 at Lloyd’s, 
and has accommodation for captain and officers aft and 
for crew in the forecastle; the whole of the remaining 
space clear of engines and boilers being fitted for the 
storage of ice and fish. She is ketch rigged with two pole 
masts, and is fitted with a steam winch of Earles’ special 
design and make for working the trawl gear. Her engines 
are inverted direct-acting with cylinders 12 in. and 22in., 
in diameter by 20 in. stroke, and are supplied with steam 
of 90 lb. pressure from a steel boiler fitted with one of 
Fox’s corrugated furnaces. 





On Saturday, February 13, the steamer Kaisow, built 
to the order of the China Shippers’ Mutual Steam Navi- 

ation Company, of London, left the works of Messrs. 

oseph L, Thompson and Sons, Sunderland, for the official 
trial trips. The Kaisow is constructed of steel through- 
out, and is of the following dimensions, viz.: Length, 
362 ft. ; breadth, 41 ft. 6 in. ; depth of hold, 25 ft. 6 in, 
She is constructed on the longitudinal cellular bottom 
system, and has a capacity of 191,000 cubic feet for tea 
cargoes. The Kaisow is fitted by Messrs, Thomas Richard- 
son and Sons, of Hartlepool, with triple-expansion engines ; 
and daring the trial they were working throughout at a 
speed of 80 revolutions per minute; the speed obtained 
during the day being 13.43 knots. 

On Thursday, the 18th inst., Messrs, J. M‘Arthur and 
Co., Paisley, launched the iron screw steamer Assistance, 
built to the order of Messrs. Dick, Kerr, and Co., of 
London, and to the highest class at Lloyd’s, under special 
survey. She measures 90 ft. by 17 ft. by 9ft., and is 
being fitted by Messrs. Bow, M‘Lachlan, and OCo., 
Paisley, with engines having cylinders of 18 in. and 35 in. 
in diameter respectively, with piston stroke of 20 in. 


With the same tide the Fairfield Shipbuilding and Engi- 
neering Company launched (without a name) a steel screw 
steamer of 5500 tons gross register, which has been built 
for the North German Lloyd’s Company, of Bremen. 
Her measurements are as follows: Length, 455 ft.; 
breadth, 48 ft.; depth (moulded), 36 ft. 3in. ; and she is to 
be classed in the highest grade of the Bureau Veritas, the 
scantlings being in excess of their requirements. She 
will have accommodation for 224 first-class, 94 second- 
class, and 850 third-class passengers, and for her officers 
and crew, numbering in all 170. She is being fitted 
with engines of the triple-expansion type, having cylinders, 
respectively, 44in., 70in., and 108 in. in diameter, with 
piston stroke of 72in. There are six double-ended multi- 
tubular boilers, each having six of Fox’s corrugat 
furnaces, and they have been designed for a working 
pressure of 150 lb. per square inch. 








On the same day, Messrs. Ramage and Ferguson, 
Leith, launched the Violet, an iron steam yacht trawler 
of about 170 tons yacht measurement, built to the 
order of Lord Alfred Paget. Her overall length was re- 
stricted to 105 ft., so as to allow her to pass through the 
principal German and Dutch canals; and her breadth 
and depth are, res yey 20 ft. and 11 ft., the extreme 
draught of water ae at 8 ft. The engines are compound, 
having cylinders of 17 in. and 34 in. in diameter, respec- 
tively, with piston stroke of 22in, In order that she may 
engage in fishing on the North Sea banks, she is being 
fitted with trawling gear and machinery, and a separate 
hold is provided for holding the tackle and storing fish. 


Last Saturday the same builders had prepared to 
launch an iron sailing ship, named the Highland Home, a 
vessel of 1300 tons net register, built to the order of 
Messrs. Urane, Colville, and Co., Glasgow ; but after the 
dogshores were removed she got down the ways a distance 
of about 30 ft., and then came to a complete standstill, 
owing, it is thought, to the grease having become frozen 
during the keen frost overnight. She was shored up, and 
at high tide on Sunday afternoon she got safely into the 
water. Sheis the fourth vessel built in the same yard for 
the same owners, and measures 225 ft. by 37 ft. by 21 ft. 


On the same day Messrs. Scott and Co., Bowling, 
launched the Nigel, a screw steamer of 250 tons, built to 
the order of Messrs. William M‘Lachlan and Co., Glas- 
gow, for their herring carrying trade on the west coast. 
Messrs. Muir and Houston, Glasgow, are supplying the 
engines. 
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“ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPitep By W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The neneles aff Hees iter: ts the Spsettohiins js is stated 
in each case after the price ; none are the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of — may be obtained at 88, Cursitor-street, 

hancery-Lane, E.C., either per: , or by letter, enclosing 
amount of priceand postage, addressed toH. READER Laox, Esq. 

The date of the advertisement of the of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINERY- 


17,091. H. F. Joel, London. Dynamo-Electric Ma- 
chines. [8d. 18 Figs.) December 31, 1884.—The machine is 
constructed with two upright field magnets joined across by two 
pole-pieces, the armature revolving between them, and the whole 
being suitably mounted. The magnet cores are laminated and 
fitted into solid pole-pieces, or the machine is constructed with 
laminated pole-pieces fitted into solid magnet cores to prevent as 
much as possible the formation of ‘‘ Foucault” currents. (Sealed 
January 19, 1886). 


992. R.A. Lee and J. E. Chaster, London. Elec- 
trical Motors. (8d. 2 Figs.) January 23, 1885.—By con- 
structing the revolving armature of considerable diameter in 
roportion to its width, a motor of high efficiency running at a 
ow speed is obtained. The soft iron ring armature A revolves 
between the magnets and pole-pieces P, C is the commutator 
brush holder. This is shown in Fig, 1 in a horizontal position, 
making contact with the insulated springs I through which 
the current proceeds. If the handle H of the commutator brush 








be moved round to the other side, the armature will revolve in an 
opposite direction, When the handle is in its highest position 
(Fig. 2) G G are not in connection with I I and the armature will 
not revolve. The armature is divided into six or more equal 
divisions which are arranged as shown. The coils of wire are 
stepped off each other so that a considerable air space is left 
between the wire sections. These air spaces may be filled by lugs 
of wrought or cast iron. (Accepted January 15, 1886). 


1281. D. T. Piot, London. Electro-Motors. [8d. 
3 Figs.) January 29, 1885.—The power of the electro-motor is in- 
creased by enlarging the polar surfaces of the field magnets and 
the armature, and by so connecting the bobbins of the armature 
and the field magnet with the battery that the current may act 
equally upon each with the best effect. The field magnet A which 
forms the frame of the machine is posited with polar extensions 
aa’, and it iscoiled with insulated copper wire, the ends of the 
wire being brought out to the terminals a* a3. The armature B 
isformed of superposed plates of soft iron b b! with insulating 
material between. The armature is coiled with copper wires, the 








ends of which are carried to the plates of a commutator D mounted 
on the stud axle C. The two outer plates b of the armature are 
turned outwards at right angles (as shown) for the purpose of re- 
ceiving the ends of two curved polar extensions b? the opposite 
ends of which are supported by blocks 03 of some diamagnetic 
material. The ends of the inner plates b! are secured to a block b4 
of diamagnetic material. The negative pole of a battery is con- 
nected to the terminal a2, the positive pole being connected to the 
brush H. To the terminal a? is connected the positive e of 
another battery, the negative pole of which is connected to the 
brush I. (Sealed February 2, 1886). 


ais. G. Forbes, London. Means of Establishing 
mrctric Connection between Surfaces in Relative 

otion, Applicable to the Collectors of Dynamo Ma- 
chines. [6d.) January 29, 1885.—The current is taken off from the 
Dr nterence of the rapidly-revolving disc in dynamo machines 
y means of plumbago or hard carbon applied with moderate pres- 
sure to the disc, The friction resulting from this contact is small, 
and a very satisfactory electrical connection is established. 
(Sealed January 29, 1886). 


1701. M. H. Smith, Halifax, Yorks. Dynamo-Elec- 

tric Machines. [1ld. 16 Figs.) February 7, 1885.—The 

oe isto avoid consequent poles, wasted energy in the field 

— or the sparking of the brushes, and also to insure 

pin saturation of the magnets, safety position of the commu- 
rs, ready and safe reversal of the hi 


om , an pact of 
Parts, so as to render the machine especially applicable for tramcar 








work. A horseshoe magnet is so placed and wound that the 
S pole of one magnet is o ite the § pole of the other, making 
two separate magnetic fields in which revolve separate armatures 
attached to a spindle 5. Within the segmental brackets 12 are 
split annular rings 13, ih ahegse with lugs and screws 14. The 
rings 13 move together, being connected by rods 15, and so con- 





trol the position of the brushes 16 which are held by, but insu- 
lated from, these rings. The brush holders 18 consist of springs 
19, which are free to turn about the points 20. eé pressure of 
the brushes is regulated by the adjusting screw 22. (Accepted 
December 15, 1885). 


1853, T. Nordenfelt. London. (0. F. Joenssen, Stock- 
holm.) Dynamo-Electric Machines. (8d. 14 Figs.) Feb- 
ruary 10, 1885.—The electromotive power of this machine may be 
varied without varying the speed of rotation. The revolving 
conductor is provided with two or more insulator rings which are 

bined with pling plate whereby the interior resistance 
of the machine may be varied. (Sealed February 12, 1886). 


holm). Regulating the Speed of Dynamo Machines. 
om e Spe o oO es. 
{8d. 6 Figs.) February 10, 1¢85.—This invention relates to the 
production of an automatic regulation of the speed of the motor 
ofthe dynamo machine so that this speed increases or decreases 
when variations occur in the force of the current in such a manner 
that the electric apparatus introduced in the circuit may re- 
ceive the requisite quantity of electricity. An indicator is em- 
ployed for indicating any change in the current by means of a 
ringing apparatus, and a regulator accordingly increases or dimi- 
nishes the amount of steam supplied to the motor. (Accepted 
December 26, 1885). 


2325. F. Wynne, London. Construction of. Rin 
Armatures of Dynamo-Electric Machines. (11d. 
8 Figs.) February 20, 1885.—Ring armatures are sometimes con- 
structed by winding a band of iron spirally into the form of a 
short cylinder of the full breadth of the core and the armature 
bobbins are wound round the same. This plan is very imperfect, 
as regards ventilation and cooling, inasmuch as the “ Foucault” 
currents, as well as the less understood magnetic currents gene- 
rated in the core, have a very wide range. According to this in- 
vention, the core is built up of two strips of a width which combined 
will form an armatnre ring of the requisite width, as shown in the 
illustration, which represents an armature ring before the wire coils 








are wound thereon. The strips b may be wound upon a spewing 
ring B, which is conuected tothe hub. To form the lamina 
cheek pieces, ‘‘ gap” pieces of thin soft sheet metal A are em- 
ployed. These arearranged radially in groups with the part ain 
the circumferential line of the winding of the iron strip b. The 
gap pieces are held in place by the coils wound on the armature 
ring. The gap pieces and the laps of each of the iron strips are 
separated from each other by a space or by pieces of suitable in- 
sulating material d. A free passage is arranged radially between 
the two cylinders as ate, so that the core as it revolves will act as 
a fan sucking in the air through the interstices left between the 
coils, (Accepted January 5, 1886). 


11,300, T. J. Handford, London, (R. H. Mather, 
Windsor, Connecticut, U.S.A.) Dynamo-Electric Gene- 
rators, (6d. 1 Fig.] September 23, 1885.—The magnetic core 
is wound as a differential electro-magnet with two coils which 
have a constant resistance and constantly closed circuit connec- 
tions, one of the coils being placed in the main circuit of the gene- 
rator, and the other coil in a derived circuit about the work. 
(Sealed January 8, 1886). 


ELECTRIC LIGHTING. 


13,883. J. S. Williams, Riverton, New Jersey, 
U.S.A. Filaments for Electric Lamps. [6d.] October 20, 
1884.—The filaments or light-emitting portions for electric lamps 
are formed by combining a heat-resisting non-conducting material 
with a conducting material. By varying the relative proportions 
of the conducting and non-conducting materials, the electrical re- 
sistance of the filaments can be regulated. (Sealed January 26, 
1886 


16,805. F. Wynne and L. 8. Powell, London. Car- 
bonsfor Electric Lam (6d.) December 22, 1884,—A 
vegetable fibre or material is dissolved by means of a zinc chloride 
solution, and this solution is employed for the production of a 
transparent horny substance which is suitable for the manufacture 
of carbons for electric lamps and other purposes. (Sealed January 
22, 1886). 


75. A. Grundy, London. Incandescent Electric 
Lamps. (6d. 3 Fws.) January 2, 1885.—This invention relates 
toa bined lampholder and switch for incandescent electric 
lamps. (Sealed January 15, 1886). 


1621. W. J. Mackenzie, Glasgow. Electric Arc 
Lamps. (8d. 2 Figs.) February 5, 1885.—A small electro- 
motor is used for feeding together the carbons, and separate de- 
vices are employed for striking the arc, for regulating the feed, 
and for cutting the lamp out of circuit. The one carbon B is fixed 
in the lower part of the lamp framing, and the upper carbon B! is 
fed towards it by means of the motor, consisting of a solenoid C, 
within which reciprocates a soft iron core C' connected to a rack 
formed on the movable carbon-holder H. The core C'is drawn 
into the solenoid on the passage of a sufficient current through its 
coils, the solenoid being in the main circuit, while a shunt circuit 
z is alternately closed and opened by the switch I operated by the 
motor so as to cause the core C! to reciprocate. In a shunt y to the 











main circuit is a solenoid J of high resistance provided with a core 
J. whose lower extremity is formed with a point j dipping intoa 
mercury cup K. When the length of the arc is no: the joint 
j dips into the cup, but when the normal length is exceeded a 
larger proportion of current — through this solenoid J, caus- 
ing it to raise the end j out of the mercury, and by breaking the 
circuit zz the current fhrough the motor is sufficiently strengthened 
to make it feed forward, the holder H carrying the movable carbon 
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B!, The striking of the arc is effected by a third solenoid L. On 
making the circuit the solenoid L attracts the core /, so as to raise 
the worm f and the carbon holder, and thereby the carbons are 
separated in order to establish the arc. A cut-out arrangement 
may be provided to be worked by the striking solenoid. (Accepted 
January 8, 1886). 


1854. T. Nordenfelt, London, (0. F. Joenssen, Stock- 
holm.) Electric Arc Lamp. (8d. 10 Figs.) February 10, 
1885.—The object is to automaticaliy regulate electric arc lamps 
having two pairs of carbons intended to burn one after another. 
The current enters the lamp through the metallic standard E and 
passes thence through the coils of the bobbin n to the tube F 
through the contact pincher r. The current then spreads through 
the metallic mass of the lamp and enters the tubes Uand V. From 
this it branches down through the carbons S and T, and the carbons 
P and Q, which are in contact with the cross-piece O, and it then 
ascends through the rod N. During the passage of the current 
through the solenoid n both the iron cores G and H will be pulled 





in towards one another, causing the cross-piece K to rise. Through 
this cross-piece two bars pass which are jointed to the catchers u 
and u' encompassing the tubes U and V. When the cross-piece K 
is raised the catcher u seizes avd lifts the tube U and carbon 8 and 
breaks the contact. The current then passes on through the 
carbons Tand Q. During the continued rise of the iron core H 
the catcher u' in turn will lift the tube V, causing the carbons T 
and Q to separate ; then the arc is formed between these carbons. 
A small current through a derived circuit from the standard 
E, the contact site q, and bobbin 0. When the arc is prolonged 

ist. ly increases, the derived current 


+ 





and the r 








increases, whereby ‘the core Ii is drawn downwards until the 
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catcher wu! allows the tube V to slide down, and a suitable length 
of arc is restored. Thus the derived current will be again 
diminished, and the carbon stopped. The motion of the cores H 
and G are controlled partly by the cataract cylin.":r and partly 
by a spiral spring y. In proportion as the tube V descends, and 
the carbons T and Q are consumed, the chain Y is drawn over the 
ulley Z to a len ual to that consumed of the carbon T. 
hen the flange of the tube V has come against the pin z and the 
carbon T cannot descend further, the cross-piece K is pulled down 
further than before owing to the influence of the solenoid 0, The 
tube U, with its carbon 8, now descends until jthe carbons S and 
P come into contact. When the carbon 8 is consumed the bar H 
is still pulled down until the tubes U and V touch contact rails at 
qg. Nocurrent then passes through the solenoid, and it is not ex- 
posed to destruction by the current. In this manner an automatic 
cutting out of the lamp from the circuit takes place when both 
carbons are consumed, but the current is not interrupted for the 
other lamps on the circuit. (Accepted January 15, 1886). 


F. Joenssen, Stock- 


' 1855. T. Nordenfelt, London. Jo 
holm.) Apparatus for Opening Hlectric Circuits to 
Prevent Damage. (8d. 1 Fig.) February 10, 1885.—This 


invention relates to apparatus for opening an electric circuit when 
from any cause the strength of the current increases to an extent 
likely to cause damage, and also to stop the motor driving the 
dynamo when its circuit is thus opened, The apparatus consists 
of two electro-magnets in the main circuit, one for releasing its ar- 
mature and liberating a weight connected with the stopping gear of 
the motor when the circuit is interrupted, and the other for movin 
its armature when the power of the current unduly increases, an 
thereby opening the circuit. (Accepted mber 22, 1885). 


1856. T. Nordenfelt, London. (0. F. Joenssen, Stock- 
holm.) Semi-Incan t Lamp. (8d. 2 Figs.) Febru- 
ary 10, 1885.—A carbon forming part of a closed circuit is caused 
to glow in the midst of an inert gas, chiefly azolic gas and car- 
bonic acid, owing to which the carbon will be consumed very 
slowly and the light rendered uniform, A and B are two metallic 
tubes insulated one from another by means of gypsum, and the 
metallic rings C and E are insulated one from another by an 
ebonite block G, Iis acarbon-rod which is fixed into and insu- 
lated from a weight L sliding in the tube A, The carbon rod 
passes through pincers, one jaw O of which is movable and 








—_ pressed against the carbon by means of an adjustable 
weight P. The carbon rests on a piece of brassQ. The current 
D passes through the tube A into the carbon- I and through 
the brass Q, bar R, and tube B to the contact F. The glowing 
carbon is first burnt, so that oxygen is consumed in the hermeti- 
cally closed glass globe. When this has occurred the combustion 
wil! be diminished and the carbon consumed more slowly. As the 
carbon is consumed it sinks down owing to the weight L, so that 
its lower end always bears against the brass piece Q. When the 
carbon is entirely consumed, another carbon rod is introduced 
in o° lamp by removiug the stopper H. (Accepted January 15, 
1836). 

6371. P. Jensen, London. (V. V. Golitzinsky and P. 0. 
Rymaschefsky, Moscow.) Electric Arc Lamps, (8d. 9 
Figs.) May 23, 1885.—A pawl latch on a pawl-wheel exercises 
three functions, viz., that of moderating the falling of the rod 
when there is no current, that of separating carbon points for 
striking the arc, and that of releasing the pawl-wheel to the ex- 
tent of one tooth only in the act of regulating which is attained by 
a momentary interruption of the current in the coil of a solenoid. 
(Sealed January 26, 1886). 

11,808. G. Morris, Birmingham. Electric Lamps. 
(6d. 6 Figs.] October 5, 1885,—This invention relates to a means 
for holding a shade or globe for electric lamps. (Accepted 
January 12, 1886). 


TELEGRAPHY AND TELEPHONY. 


282. A. M. Clark, London. (L. Maiche, Paris). Electric 
Telegra’ and Apparatus for Working Long 
Cables, [ 9 Figs.) January 8, 1885.—This invention re- 


lates to a mechanically operatea transmitter which after each 
emission of acurrent through the, line during a given time auto- 
matically sends through the line acurrent in the opposite direction 
and of proper duration, so as to automatically restore the neutral 
condition of the line before the ayo of another working 
The signals at the receiving Le ypemeer are thus made 





current. 
perfectly clear. Aspecial arrang ts) d giving direct 
graphic indications is employed in connection with the trans- 
mitter. (Sealed January 22, 1886), 

354. J. Scotland, St. Pierre, Miquelon. Electric 


Zelegraph Apparatus. (Sd. 7 .) January 10, 1885. 
The object is to obtain increased sensitiveness, quickness of 
action, and distinctness in the signals with long lines, such as sub- 
marine cables. The currents are passed through a coil arranged 
and suspended in an field crossed radially by lines of force 
due to suitably arranged magnets. The action between the 
current in the coil and the magnetic forces is rendered more com- 
awed effective, without the action of one Le of the field intor- 
ering with that of another part. (Sealed January 15, 1886). 


487. F. Le B. Bedwell, London. Telegraph Cable. 
[8d, 10 Figs.] January 18, 1885.—This invention relates to tele- 
graph cables for maintaining direct electrical communication be- 
tween the shore and a vessel or floating object. A swivel or ball- 
and-socket joint is attached to the cable so as to allow the same 
to revolve when the floating object rotates round her moorings, 
and thus no twist or kink can be made in the cable itself. (S 


January 26, 1886). 

1101. J. Steven, N.B. Telephonic and 
Telegraphic Apparatus. (8d. 7 Figs.) January 26, 1885.— 
This invention relates to a telegraphic or telephonic exchange 
system in which a switch table placed at the central station or 





crossed bars and contact strips and contact making and breaking 
devices capable of making and breaking at all the required places 
at once, so as to isolate any two subscribers and put them into 
communication witheach other. (Sealed February 2, 1886). 


12,499. W. E. Manchester. (C. 

Shanghai, China.) Telephone Switch Boards. [6d. 3 Figs.] 
October 20, 1885.—According to this invention the drop of the 
annunciator is utilised for the purpose of automatically connect- 
ing the subscriber's line to earth, or to the central office, or to the 
electrical generator, or to the telephone. The connecting plug in 
which the subscriber’s line ends in the switch-board is utilised for 
automatically connecting the line to earth when not inuse. When 
desirable the telephone switch-board may be divided into sections, 
and for this purpose a rotating key or switch is placed in circuit. 
(Sealed January 26, 1886). 


13,575. H. J. Allison, London. (A. M. A. Beale, New 


York, U.S.A.) Apparatus for Conve: Articulate 
Speech b fnecteiot . (8d. 1 Fig.] November 9, 1885.— 
According this invention articulate speech is conveyed by 


charging a line of wire with a static charge and producing varia- 
tions in this chesge corresponding to the sound waves produced by 
the voice. Thus there is no dynamic current conveyed upon the line. 
The terminals of the main line conductors are connected to the 
lates B and D of the condensers C and E. The opposing plates 
' and D! are connected to the ground by wires F and G respec- 
tively. The entire line wire A' is insulated and no direct dynamic 
current can circulate therein. If a charge of electricity be con- 
ducted to the plate D!, this plate will become statically charged 
and will induce a corresponding charge upon the plate D, and 


Ground 





the said charge will be induced upon the plate B. The 
wee, pra transmitter H is arranged with a battery in the closed 
local circuit I, which includes the primary coil J of an induction 
coil, the secondary coil, of which is in communication with the 
wire G. When speech is uttered before the transmitter H, the 
battery current generates induced charges of high tag oeee! upon 


F.L. Ra 
and Cut-Out. (8d. 5 Figs.) February 25, 1855.—This inven- 
tion relates to 
hand if desi 


8128. E. 
Switch. (8d. 
with a metallic spring plate so curved and held that it will remain 
at rest and in equilibrium in either one or other of two 
ays not in any intermediate position. In one position 
is ca 
and in the other 


ELECTRIC SWITCHES. 


2586. H.H.S. O. E. Woodhouse, and 
wson. on. Automatic Electric Switch 
an apparatus for breaking an electric circuit by 
red, or automatically, when the current exceeds a de- 


— amount. The apparatus comprises an electro-magnet 
+o 
an adjustable stop to armature D, a scale E marked with current 
values at whi 
block F attached to a rod G slidin, 
between the contact brushes K by the spring H, unless held in 


ced armature B pivotted at M, a regulating spring C, 


ich the larmature will be attracted, a moving switch 
in guides and drawn from 

















position by the detent J. Pand Q are terminals. When the 
current in the electro-magnet coils reaches the strength for which 
the instrument has been set, the spring is drawn towards the 
electro-magnet. One end of the armature strikes by reason of the 
largely increased momentum it attains in its approach to the electro- 
magnet pole against the detent, and so releases the switch block 
which is then drawn from between the brushes to such a distance 
as to entirel; 

of the break 
actuated by one by simply moving the detent. (Accepted De- 

1885, 


break the circuit, and by reason of the quickness 
prevent “arcing.” The instrument can also be 


Zeller, Greenock, Renfrewshire. Electric 
11 Figs.) July 4, 1885.—The switch is formed 


ositions, 
e spring 
used to make contact between the terminals of the circuit, 
tg mel to break the circuit through these 


terminals. (Sealed January 27, 1886). 
MISCELLANEOUS. 
12,153. A. J. Boult, London. (Rabe Brothers, Hanau, 
Germany.) Electrical Torsion Pendulum. [6d. 10 Figs.) 


8, 1884.—This invention relates toa torsion pendulum 





the secondary K. These induced charges charge the 
Eand hence the line A. When the current in the local circuit I 
ceases, then whatever charge has accumulated on plate D disap- 
pears by reason of the earth connection. orresponding 
variations,are induced in the condition of the plate B! and the wire 
F, A receiving teleph is ted to the wire F by attach- 
ing the latter to one end of a coil L which forms the secondary 
wire of an inductorium of which the primary wire M is in a 
local circuit I with the receiver N, (Accepted January 1, 1886). 





ELECTRIC BATTERIES, ACCUMULATORS, &c. 


13,879. J. S. Williams, Riverton, New Jersey, 
U.S.A. Electric Accumulators, [1s.3d. 7 Figs.) October 
20, 1884.—Conducting channels are employed secured to edges of 
the electrodes{of electrical accumulators in such a manner as to 
provide for rapid charging or discharging without heating of the 
conducting portions. In some cases the accumulators have com- 
pound electrodes which consist of aseries of leaves combined with 
their terminal plates. Under these eo ee the storage 
capacity of accumulators is increased, their weight and bulk is 
reduced, and local action and short-circuiting is obviated. 
(Sealed January 29, 1886). 


457. G. F. Redfern, London. (Wirth and Co., Frank- 
fort-on-the-Main), Generation of Electricity. (8d. 2 Figs.) 
January 13, 1885.—A hydrogen compound, such as water, is de- 
composed by means of heat, and both products of the decomposi- 
tion are then applied as acting electrodes of a galvanic cell. 
When water is employed the temperature of dissociation of the 
steam is lowered by means of a substance which has a tendency 
to combine with the oxygen of the steam when heated, such as 
carbon or iron, (Sealed January 15, 1886). 





Tv rong, Hanley, Staffs. Electrical 

(8d. 2 Figs.) February 17, 1885.—The outer vessel 
or trough of the battery is built up of several independent sections 
connected with one another. (Sealed February 12, 1886). 


2287. T. S. Sarney and A. S. Hamand, London. 
Storage Cells. [6d.] February 19, 1885.—Grooves are made 
on the interior sides of the containing boxes for the purpose of 
maintaining spaces around the electrodes for free circulation of 
the electrolyte. Angle pieces are provided in the boxes for the 
pu of receiving the ends of the electrodes and retaining them 
in the properposition. (Sealed February 9, 1886). 

3798. W. R. Lake, London. (H. L. Brevoort and 1, L. 
Roberts, New York, U.S.A.) Electric Batteries. [8d. 2 
Figs.) March 24, 1885.—Fastened to the carbon B forming the 
negative element is a liquid reservoir D which communica 
with the interstices of the carbon so that liquid will be lied 


driven by electricity by receiving an impulse from an electro-mag- 
net; the pendulum automatically closes at the proper time an elec- 
trical circuit exciting the magnet, (S November 17, 1885). 


13,880. J. S. Williams, Riverton, New Jersey, 
U.S.A. Portable Electric Ap tus. (lld. 10 Figs.) 
October 20, 1884.—This invention relates to a portable electric 
lamp or lighting apparatus in which an accumulator or a 
secondary battery is combined with a circuit therefrom of a 
variable resistance, and provided with an electric tension varying 
device. (Sealed January 26, 1886). 


17,077. P. M. Justice, London. (C. W. Weiss, Brooklyn, 
New York, U.S.A.) tus for Igniting Gas by 
Electricity. [1ld. 10 Figs.) December 31, 1884.—This in- 


vention relates to a gas-lighting apparatus in which an electric 
sparkle produced by friction between a resinous and a metal plate, 

he plates are inclosed in a hermetically sealed case in order to 
protect them from changes due to atmospheric influences, (Sealed 
January 15, 1886). 


376. F. Walker, Tottenham. Electric Annunciator. 
(8d. 2 Figs.) January 10, 1885.—A weight held in a given posi- 
tion causes the electric circuit to be broken, and upon the weight 
being released, it assumes its normal position, and makes elec- 
trical contact. Springs for this purpose are thus dispensed with. 
(Sealed January 29, 1886), 


11,879. J. Tatham, Philadelphia, U.S.A. Manufac- 
ture of Electrical Conductors. (8d. 7 Figs.) October 6, 
1885.—The destruction of the insulating covering of an elec- 
trical conductor while the latter is being coated is ee by 
forcing hot lead or other ductile metal around the same, the 
insulated wire is enveloped in oil or other insulating liquid as it 
passes through the core round which the metal flows. To insure 
the complete isolation of one wire from ther ina pound 
conductor, lead is applied to the series of covered conductors, soas 
to fill the interstices and produce a’solid rod of metal in which the 
insulated conductors are embedded. (Sealed January 19, 1886). 


13,451. E.G. Colton, London. (F. Haenichen, 0. Haeni- 
chen, and O, Seebas, New York, U.S.A.) Neutr: the 
Residual ectro- No- 


alising 
C) ets. [8d.) 
vember 6, 1885.—The object is to neutralise 





the residual mag- 
netism in electro-magnets. This is effected by firstly sending a cur- 
rent in one direction through the coils of the electro-magnet, and 
secondly, sending a current in a reverse direction through the 
coils of the electro-magnet so as to neutralise the residual mag- 
netism of the cores and cause the dropping of the armature. E re- 
presents an electro-magnet, A the armature of the same, K an 
oscillating circuit-closing and breaking key, B a battery, and Da 





to the carbon and will percolate towards the liquid in the cell of 








the battery. The reservoir is fastened in an annular opening in 
the carbon by means of a rubber washer a and probe: e casi 
around the exterior of the neck d of the reservoir. T isa plate 
of zinc forming the positive element of the battery. The solution 
I surrounding the elements is preferably a solution of chloride of 
sodium. The reservoir D is filled with nitric acid and the cock F 
is opened to admit the acid to the interior of the carbon B. When 
the acid and the saline solution have met, the chloride of sodium 


, by means of which the current is automatically in- 


disec ct ° 
terrupted at the proper moment. By pressing down the key K 





connection is formed by the contact points b b! and d! d?, whereby 
the current flows from the positive pole of the battery, wire 1, con- 
tact pieces b b', key K, and wire 8 to the coil of the electro-magnet, 
thence over wire 4, contacts d?d', spring d, wire 5, binding gh , 
and wire 6 to the negative pole of the battery. Upon — e 
key new contacts are made at e' e? and ff, and the current rated 
from the positive pole of the battery, wire 7, spring é, con th 
el e?, wire 8, armature A, contact pieces g g!, wire 9, byes he 
coils of the electro-magnet, wire 3, binding post p, key K, con vod 
Tf, and wire 6 to the negative pole of the battery. This io 
the current to pass in a reverse direction through the coiis 0! e 
electro-magnet. (Accepted December 22, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 


i d 

United States of America from 1847 to the present time, an 
ited States, may be 
reports of trials of patent law cases in the Un and 36, Bedford- 


consulted, gratis, at the offices of ENGINEERING, 35 








exchange may either be operated by an attendant or automati- 
cally by the subscribers themselves. The switch device consists of 





will be decomposed, and the zinc will unite with the chlorine thus 
liberated. (Sealed January 29, 1886). 


street, Strand, 
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THE CAREY-LATHAM CONCRETE-MAKING MACHINE. 


(For Description, see Page 222.) 





THE CRUISE OF THE “MEANDER.” 
(Continued from page 170.) 

Meanwuite H.M.S. Meander had pretty well 
cleared the chops of the Channel, and was now 
making for Bermuda. The wind had veered round 
to N.W., the ship lying close hauled on the star- 
board tack, and it was found necessary to take a 
reef in the topsails, and see that everything was 
snugly stowed, that was likely to break away with 
the motion. The Meander was, as I have told you 
before, essentially an experimental ship, and most 
of her fittings were as yet untried, and had only 
been introduced under pressure of public opinion 
led by energetic and able naval officers. One great 
step was the telescopic fitting of the masts and the 
hinged arrangement of the yards, and no one can 
conceive the energy, perseverance, and tact re- 
quired to introduce an innovation like this. In the 
first place, everybody, when in authority, objects to 
new-fangled notions, will scarcely listen to them, 
or if they do, will do nothing more than treat the 
arguments, &c., used, as the gaseous products 
arising from the overwrought tension on an in- 
ventor’s brain ; good enough for discussion at 
the Royal United Service Institution perhaps, but 
not practical. The idea that those fellows who 
go and talk at the United Service Institution are 
not much good as practical men, is very general 
throughout the Royal Navy, but some people say 
that the officials in the constructor’s department go 
even further than this, and think nobody knows 
anything about the matter but themselves. How- 
ever, this question of masting was taken up by the 
new Secretary of the Admiralty when he came into 
office, and he gradually pushed it until he got leave 
to try it. At the same time, H.M.S. Meander 
was being built on the principles advocated by 
Admiral Sir George Elliot, that is to say, on the 
cellular system, and so it was determined that the 
new systems of building and masting should be 
combined, and the result was that H.M.S. Meander 
came to be looked upon as an experimental ship, 
and almost every new thing that was to be tried 
was put on board her. The cellular portion ex- 
tended from the main deck, which was about 2 ft. 
above the water line, and was covered with 1in. 
steel, to a depth of 6 ft. under water, right fore and 
aft, the engine and boiler-room being in the middle. 
The dimensions of each cell were 8 ft. wide by 
16 ft. long, and 8 ft. high, but of course exceptions 
had to be made occasionally to provide for the 





shape of the vessel. These cells were entirely 
occupied by coals and stores of various descrip- 
tions, and each of them had only one water-tight 
opening, except those where coal was stowed ; in 
these a second opening was required into the 
stokehold. Below the lower deck, the space was 
again divided into compartments, but they were 
not so numerous as those above. ‘The engines, 
boilers, magazines, shell-rooms, store-rooms, and 
buoyancy chambers filled up the lower space, and 
below this again was a double bottom surrounding 
the engines, boilers, and magazines; the upper 
sides of the cells being strengthened, somewhat 
after Sir Edward Reed’s principles. On each 
side of the main deck, from the mizen-mast to the 
foremast, ran a partition 8 ft. from the side, inclos- 
ing a space which was filled with coal, large gaps 
half - way between the fore and mainmasts being 
left for lighting and ventilating purposes. The 
object of putting the coal here was partly that it 
might be rendered useful for defensive purposes, 
but principally for increasing storage, since by this 
arrangement the Meander carried coal enough 
for fourteen days’ full speed steaming, or for a 
month at 10 knots. The main deck was certainly 
rendered rather dark amidships, but it was well 
provided with skylights overhead and thoroughly 
ventilated both by fans and cowls. I have already 
given a brief description of the sparring of the ship 
and need enter into no further details of that part 
of the vessel at present. With the reef in her top- 
sails, courses and top-gallant sails, to say nothing 
of the fore and aft sails, this curious specimen of 
naval architecture bowled along merrily, throwing 
the waves off on either side of her fine bow, and cut- 
ting through the water easily, heeling over a good 
deal it is true, but standing up to within five points 
of the wind, and making scarcely a point of leeway. 
Thus giving a distinct contradiction to those who 
maintain that good sailing qualities are incom- 
patible with speed under steam. 

It was 4 p.m., and the bugle had just sounded 
for evening quarters, when the men see that their 
guns are properly secured for the night, and are 
mustered and inspected as in the morning. Captain 
Sharpe was walking up and down the break of the 
poop cogitating ; he evidently had something on 
his mind. Suddenly turning to Mr. Rackchart, the 
navigating officer, he asked : 

‘* What was she going at four o’clock?” ‘* Ten 
and a half, sir!” responded Rackchart. ‘‘ And you 
are steering ?” continued the captain. ‘‘ Sou’-west, 





sir, but she is making about a point of leeway, so 
that it is S.W. by 8S. by compass.” ‘* Ah! what 
will that make the true course?” ‘‘ About S. by 
W., a half-west.” ‘‘Hm!” said the captain, ab- 
sently ; then turning round to his aide-de-camp, 
Mr. John Littlejohn, midshipman : ‘‘ Young gentle- 
man,” said he, ‘‘ tell the chief engineer I wish to 
speak to him.” 
Littlejohn touches his hat, and was off like a sky- 
rocket, and Captain Sharpe resumed his walk, still 
thinking deeply. 
A few minutes later the chief engineer, Mr. 
Head, appeared. I must pause again here to intro- 
duce this officer more especially, for he, like a great 
many other things in the Meander, was an experi- 
ment. He had entered the service as a midship- 
man and followed the executive line, until he be- 
came a sub-lieutenant. After spending the usual 
six months at the Royal Naval College at Green- 
wich, and six more in the Excellent, Vernon, and 
the College at Portsmouth, where gunnery, torpedo 
work, and navigation respectively were taught, he 
became qualified for a lieutenant’s commission. 
At this time the Admiralty had it in their minds 
to have all the branches in the service grafted for 
the executive, and young Head having displayed 
mechanical ability, it was determined to experiment 
with him, so certain inducements were held out to 
him, and he consented to turn engineer, upon 
which he was sent to Greenwich for a year, and 
then attached to the steam reserve at Portsmouth 
for another year. While in the latter he displayed 
great talent and energy, and it certainly seemed 
that the experiment so far had been crowned with 
success, but now that the time had come for him 
to go to sea, the question arose as to how he was 
to be employed, for one of the conditions which he 
had made when consenting to be experimented on, 
was that he was not to be put under the direct 
orders of any of the present line of engineers. He 
had, of course, no objection to learn from them, 
realising how imperfectly his brief technical educa- 
tion had fitted him for a responsible position, 
and so up to the present there had been no ques- 
tions raised, but now that he was to serve at sea 
he recalled the original agreement to the minds of 
the Admiralty. Under these circumstances he was 
appointed chief engineer of a small despatch vessel, 
his staff being made up of a chief engine-room 
artificer and three engine-room artificers to keep 
watch. Here he again displayed great ability, 
and distinguished himself by the management of 
the machinery during a bad breakdown, so that 
when the Meander was brought forward for com- 
mission, their Lordships thought that this would 
be a good opportunity for putting one more experi- 
mental fitting on board of her. Accordingly Captain 
Sharpe was consulted as to whether he would take 
a comparatively inexperienced man on board his 
ship in such a responsible position, and he having 
heard his character and spoken to him, cordially 
agreed. So that here was Lieutenant Head, at the 
age of twenty-six, occupying the position of chief 
engineer of the fastest ship in Her Majesty’s service. 
The engineer, Mr. Ainshaft, and assistant engineer, 
Beesure, were of the ordinary type of engineers, 
with whom we will not have to deal at present. 
You may imagine that under the circumstances 
Lieutenant Head was full of zeal, and anxious that 
his department should be in no way behind. So 
now observe him as he bounds up the ladder, three 
steps at a time, and after saluting the captain, waits 
to receive his orders. 

‘* How long will you be getting up steam full 
speed, Head ?” asked the latter. 

‘*Three-quarters of an hour, sir,” promptly 


| answered the young man. 


‘* What !” exclaimed the captain, astonished ; 
‘an hour and three-quarters you mean, I suppose?’ 

‘*No, sir, I think we can manage it in three- 
quarters of an hour from the bugle sounding.” 

Captain Sharpe still looked doubtful, and Head 
added : 

“You have forgotten our special boilers, sir.” 

‘* Oh, well, we'll see,” said the captain, ‘‘ thank 
you !” and the chief engineer thus dismissed, went 
his way. Although he had no orders, still it 
was evident from what the captain had said that 
something was in the wind, and he accordingly pro- 
ceeded at once to the engine-room, and with his as- 
sistant made sure that everything was right, and 
ready for getting up steam without the loss of a 
moment. This had always been treated by Head as a 
very important matter, and one which he considered 





ought to be done as quickly as possible on all 
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occasions, so that should circumstances occur on 
which it would be of vital importance that the 
engines should be used, there might be no unneces- 
sary delay caused by the engine-room staff. Con- 
sequently he had drilled his men first at stations 
only, and then at actually getting up steam, which 
there had been plenty of opportunities of doing, as 
the ship had had a great many trials at Portsmouth 
before leaving. So Head had avery good idea of 
the exact time it would take, and hence his con- 
fident answer to the inquiry of the captain. Mean- 
while the first lieutenant had reported the quarters 
all correct to the captain, who had responded, 
‘* Sound the disperse, please, fall the hands in and 
read the stations once more for striking lower yards 
and topmasts.”’ 

‘* Bugler, sound the disperse,” is the first 
lieutenant’s order, and the bugle is sounded accord- 
ingly, and then is heard the order from the dif- 
ferent officers to their men: ‘* Quarters! At- 
tention ! Right (or left) turn. Dismiss !” Then we 
hear resounding round the ship, ‘‘Clear lower 
deck, hands fall in!” And in less than two minutes 
every soul of the Meander’s fine crew is fallen in 
on the quarter-deck, and the first lieutenant pro- 
ceeds to read out the stations and duties of each 
division or man for the evolution they are about to 
perform. Just as the first lieutenant commences 
to read stations, Captain Sharpe tells his bugler to 
sound, ‘‘ Get up steam full speed.” Then followed a 
second order, and the first few bars of ‘‘ Here a sheer 
hulk lies poor Tom Bowling,” signified that the yards 
and topmasts were to come down and the ship 
reduced as nearly to the state of the poor hulk 
mentioned in the song as might be done con- 
veniently. This practice of using certain simple 
airs to indicate any particular evolution required, 
is, I fancy, due to the present director of naval 
ordnance, Admiral J. O. Hopkins, who introduced 
it on board the Agincourt, but the use of the key 
bugle has greatly increased since that time. ‘‘A 
life on the ocean wave” meant that every water- 
tight door was to be closed, and so on. 

When the stations had been read, Captain Sharpe 
said to the first lieutenant, ‘‘I have sounded the 
‘get up steam’ bugle, and Head said he would 
be ready in three quarters of an hour from the 
signal, which was about a quarter of an hour ago, 
so you can get on and get everything down, leaving 
the fore and aft sails alone to steady the ship till 
she goes ahead. Do it quietly and make sure that 
every man is in his station.” 

‘* Aye, aye, sir!’ is the response, and turning to 
the bugler, the first lieutenant ordered, ‘‘ Down 
masts” and soon the first few bars of ‘‘ Here a sheer 
hulk lies poor Tom Bowling” rang out, the latter 
part of it almost drowned by the rush of the men as 
they ran to their stations. 

‘* Upper yard men in the tops,” is the first order ; 
bnt there, I'll spare the reader the orders given on 
the occasion and briefly touch upon the way the 
unusual gear was handled. 

The first thing done was of course to furl the 
sails, that is the square sails, and the head sails 
with the exception of the staysails, while at the 
same time the head earings and the robands outside 
the hinges on the quarter yard were eased to allow 
the yard-arms to go down. As soon as the men 
were off the yards the connecting plates were re- 
moved, and the lifts being eased the yard-arms 
came down and hung amidships, the sails being still 
bent. In order to steady the yard-arms and pre- 
vent them taking charge, a whip was used, one end 
being made fast to one yard-arm, the block being in 
the other, and the rope being led through a fair 
lead on deck. Thus the yards were kept under 
perfect control by the action of the braces and this 
whip. The lower yard-arms having reached the 
deck were hauled aft and the lower yards lowered 


- right down ; the central bit being thus before the 


mast, while each yard-arm was on its own side pointed 
aft. The topsail yards in the same way were stowed 
on the top of the lower yards, both cf them lying close 
to the skylights wailing lumbering up the deck. 
The top-gallant yards were sent down in the usual 
way and stowed amidships on either side of the 
booms. The yard ropes being unrove, the top- 
masts were lowered down into the lower mast, and 
the jib-boom run into the bowsprit, which in its turn 
was run in on the upper deck. The funnel being 
then lowered in the direction of the wind, there 
was little to hold the wind and so impede the ship’s 
progress. 

eanwhile, true to his word, in forty minutes from 


ported the engines all ready for going ahead, so that 
the masts were not quite down bythe time the engines 
were started. The fore and aft sails were now also 
taken in, and away went H.M.S. Meander, with the 
wind about two points on the starboard bow, head- 
ing W.S.W. true, which course should about take 
her to the Bermudas. Captain Sharpe was very 
anxious to see how his vessel would behave under 
these trying circumstances. Steaming full speed 
with a stiff breeze just a little on the bow, is about 
as trying a position as any ship may expect to find 
herself in. And the sea in the Atlantic with a 
westerly gale blowing is by no means to be despised, 
so that it can easily be understood how eagerly the 
captain watched every movement of his vessel as 
she breasted the waves and made her way to the 
westward. I have said breasted the waves, but that 
hardly describes her behaviour; she really cut 
through them, not burying herself, but seeming to 
glide through the top of them, The nearest simile 
I can think of is a plough when guided by skilful 
hands, which does not go up and down, but pre- 
serves its even course ; for so it was with her, the 
immense speed at which she was going kept her 
almost perfectly steady as far as pitching was con- 
cerned, for she seemed to pass so quickly over the 
trough of the waves that she had not time to fall 
into them. There was very little rolling to speak 
of either, but this was more due to the wind being 
so far ahead than to any special feature in the vessel 
herself. Asa matter of fact she did not roll very 
much at any time, her metacentric height being 
small, but she was, as I have said before, more in- 
clined to heel over a certain amount and stop there. 
Captain Sharpe was very pleased with the perform- 
ances of his ship, and kept her going full speed 
for two hours, during which time the patent log 
was towed overboard. At the end of the two hours, 
on this latter being hauled in, forty knots were in- 
dicated, representing twenty knots an hour, against 
half a gale of wind. ‘‘Ah!” said Captain Sharpe 
to himself, rubbing his hands, ‘‘ that’s something 
like going, and yet these savants have been trying 
to make out that you cannot build a ship that will 
steam and sail at the same time. Ten and a half 
on a bowline is what the finest sailing ship need not 
be ashamed of, and now twenty under steam against 
half a gale. I wonder what she’d do under sail 
and steam. Must have a stiff breeze to try it 
though, or we would run away from it. Let me 
see! What must be the true direction of the wind, 
which we will say is blowing at the rate of thirty- 
five miles an hour, in order that we may just have 
our sails, which will draw at five points from the 
false wind—yes, the false wind—that is the direc- 
tion from which the wind appears to come in conse- 
quence of the ship moving ahead.” 

At this juncture Bunting, the signal midshipman, 
came up to report a sail in sight, and Captain 
Sharpe, fixing his eyes upon him without acknow- 
ledging the report, took a bit of paper and a pencil 
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out of his pocket, and continued, drawing the figure 
as he proceeded. ‘‘ You see, Mr. Bunting, A B 
represents the direction of the ship’s head, the 
length of the line A B being proportional to 
twenty-three knots, which we will say the ship will 
go under sail and steam.” He paused here, and 
Bunting thinking he was expected to say something, 
answered, ‘‘ Yes, sir.” 

Captain Sharpe continued : 

‘*The line A C, making an angle B A C of five 
points, that is 564 deg., represents the direction of 
the false wind, the length A C, which gives the 
force of the wind, being as yet unknown.” 

‘* Yes, sir,” responded Bunting, who was quite in 
the dark as to what was going on, but readily 





sounding the ‘‘get up steam” bugle, Head had re- 


grasped the fact that something was unknown, 








‘*Now, from B draw BC proportional to the 
force of the true wind, which we will call thirty- 
five miles an hour, and cutting A C in C, this then 
will fix the force of the false wind and the angle 
which the true wind makes with the ship’s head. 
Do you follow me ?” 

“Yes, sir,” promptly responded Bunting, who 
hadn’t an idea what it was all about. 

‘* Then take this down below, solve the triangle, 
and let me have the result,” said the captain, turn- 
ing round and resuming his walk. 

Bunting took the paper, holding it out as if he was 
afraid it would burn him, and disappeared with it 
down the hatchway. On arriving in the midship- 
men’s berth he shouted out, ‘I say you fellows, 
the skipper’s gone quite mad ; I always thought he 
was cracked, but he has gone altogether now.” 

There was an instant raising of heads, and a look 
of expectation from the inmates of the gun-room, 
and Bunting putting the paper on the table said, 
‘¢There ! yousee, you’re to work that out !”’ 

He put it down before Tom Senior, who was 
supposed to be the « catcher of the party, and the 
latter took it up and looked at it, then said : 

‘* Well, what is it? Isee nothing but a plane 
triangle with two sides, and an angle given, what 
is to be done with it ?” 

‘*Find the direction of the true wind and the 
force of the false one,” said Bunting. 

Senior looked at it again and turned it round and 
said, ‘‘ You are a young muff ; tell me what it all 
means! I can’t make head or tail of it.” 

‘* Muff yourself,” retorted Bunting, ‘‘ I thought 
you called yourself an « chaser, and yet you can’t 
do a simple thing like that !” 

‘*All right,” said Senior turning to his book again, 
** you do it yourself.” 

Bunting got in a fright now, for he knew he 
couldn’t do it, and he daren’t go and tell the cap- 
tain, so he determined to eat humble pie, and turn- 
ing to Senior said ; 

‘* 7 say, I can’t doit, and the skipper’s waiting ! 
Look here,” he said, ‘‘ that A C was the false wind, 
and BC the true, and really that’s all I know 
about it.” 

Tom Senior took it again, and looking at it atten- 
tively, asked, ‘‘ What is this twenty-three and thirty- 
five ?” 

‘* Well it’s something to do with the proportional 
wind,” said Bunting. 

‘* Proportional grandmother,” said Senior; ‘‘here, 
T'll go and ask him.” 

‘*Oh don’t,” pleaded Bunting, ‘‘ he'll think me 
such a duffer !” 

So Senior had a good look at it while poor Bunt- 
ing was on tenterhooks, then suddenly he said, ‘‘ Oh 
I see, he wants to see how close we can lay tu a 
wind blowing at the rate of thirty-five miles an 
hour, if we are going twenty-three knots, and the 
sails will pull five points from the wind.” 

‘* Ah, that’s it,” said Bunting joyfully, ‘I told 
you that at first.” 

‘** Did you ?” said Senior drily; ‘‘ well, give me my 
instruments,” and drawing the figure to scale, he 
arrived at the result shown, viz., that the true 
wind would be right abeam, and the velocity of the 
wind on the sails forty-two miles an hour. ; 

Bunting seized the figure and dashed out in 
triumph quite forgetting to say ‘‘ Thank you.” 

Captain Sharpe looked at the paper, only remark- 
ing, ‘‘You seem to have written this much more 
neatly than the signals I see sometimes on the slate, 
Mr. Bunting. Thank you. Tell the officer of the 
watch to clear the lower deck and sound ‘ Up 
masts.’ ” 

Bunting dashed away, and in another moment 
‘“Clear lower deck” was again resounding over the 
ship, followed by the bugle sounding the first bars 
of the ‘‘Saucy Arethusa,” which meant ‘“‘ Up 
masts.” ’ 

It was now a quarter past seven in the evening, 
and the ward-room officers were at dinner, while 
the steerage hammock men had just been piped to 
fall in, so this was a most unusual hour to perform 
evolutions, and the officers and men came tumbling 
up the ladders with astonished and not over-pleased 
expressions on their faces, wondering what in_ the 
world was the matter. However, no time was given 
to consider, for the order, ‘‘ Up topmasts,” was at 
once given, and all hands had plenty to think about. 
I should have explained that the topmasts were 
moved half-way up by hydraulic power, and that 
while the masts were ascending under its influence 
the standing part of the top tackle pendent was 
manned. On arriving at the limit of the hydraulic 
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lift, this pendentJwas at {once belayed and the fall 
manned to_lift the mast up the remainder of its 
way. The jears had meanwhile been brought to 
the capstans, and as soon as the topmasts were 
fidded and the topmast rigging (in which, by the 
way, there were only two wire shrouds which set 
up with a purchase on deck) set up, the tackle for 
hoisting up the topsail yards was manned, and the 
capstans, being worked by steam, both went up to- 
gether. There was not so much seamanship re- 
quired here as might be imagined, for the ship was 
very steady, and the yards not at all inclined to 
take charge. The bunts of the yard being up and 
slung, the lifts were manned, the yard-arms got 
into place, the plates secured, and the sails brought 
to afresh. 

‘* Reef topsails and courses” is the next order, 
and the ship having been kept away a little and the 
yards pointed to the wind, three reefs in the top- 
sails and one in the courses were easily taken in 
without letting fall the sails, 

The topsails, courses, stern staysails, and try- 
sails were then set, and sure enough it was found 
that the calculations were not far out, for she headed 
S. by E. half E., the point and a half difference 
between the calculated and actual courses, being 
due to the reefs in the sails which prevented her 
laying up to the five points from the wind. The 
patent log being put overboard for another two 
hours showed barely 23 knots the hour, from which 
it appeared that her sails did not assist her very 
much when used in combination with full speed 
steam, since with the wind abeam, she would have 
made pretty nearly this speed under steam alone. It 
took the crew quite an hour to get the masts up and 
sails made, and I dare say agreat many of my naval 
readers will think that that was a very short time, 
and that the idea of attempting to handle topmasts 
and lower yards in a gale of wind was preposterous 
in the extreme, but to such I would point out that 
the vessel in question was fitted expressly with 
this object. The topmasts working inside the lower 
masts were easily handled, the lower yards being 
confined to the lower mast, could come to no harm, 
and the topsail yards were rendered quite steady by 
a down-haul attached to the bunt of ,the yard, 
which, together with the whip we have previously 
alluded to, kept the yard perfectly under control. 
With the present fitting it is no unusual thing for 
the lower yards and topmasts to be got up in twenty 
minutes in harbour, but at sea in a gale of wind it 
would be seldom if ever attempted. 

I have said that the officers and men did not ap- 
preciate Captain Sharpe’s time for evolutions, but 
they very soon got used to that, for every day dur- 
ing that passage to Bermuda, which occupied three 
weeks (for Captain Sharpe was more intent on exer- 
cise than speed) these spars went up or came down, 
and sometimes both. Besides the evolutions, the 
course of lectures prescribed by the captain were 
duly carried out, and I will ask the reader to come 
and listen to Undrill’s explanation of the Hotch- 
kiss one-barrelled gun. 

(To be continued.) 
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Principles of Forecasting by Means of Weather Charts. By 
the fon, RALPH ABERCROMBY, F.R.Met.Soc. Printed 
for Her Majesty’s Stationery Office, 1885. 

Mucu of the information in this book is to be found 

in “‘Aids to Weather Study,” the various barometer 

guides and manuals, and several other publications 
issued from the Meteorological Office. The officials 
seem to have a craze for reprinting ad nauseam, 
almost verbatim et literatim the same information, 
both on the use of instruments and on weather 
forecasting ; in fact, for publishing such rudi- 
mentary meteorology as popular writers and ordi- 
nary compilers can do just as well, if not better. 

Very much of its contents is to be found in the 

journals of the Royal Meteorological Society. The 

circumbendibus of these things is truly surprising. 

It is stated to have been undertaken at the request 

of the Meteorological Council, who manage an 

oftice maintained by the Government; that they 
have authorised its publication, though they accept 
no responsibility for the opinions it contains. In 
all this they seem to be overstepping their powers, 
for they have no more right to issue such works 
than they have to publish spelling-books or popular 
novels at the public expense. Blue-books are 











necessary when they give to the public information 
- hot otherwise available. 


They are sold at the cost 








of print and paper merely, the cost of production 


being borne by the public funds. In the case of 
such books as the one under review, the plan works 
immense mischief to the business of publishing, and 
tends to stamp out enterprise and competition in 
private publications. 

The principles of forecasting enunciated in this 
book cannot be said to be new deductions from old 
data ; they were all known in the time of Admiral 
Fitzroy, though certainly they have since been 
more elaborated and illustrated and better sys- 
tematised. Every one must know by this time that 
the ‘‘ Official Daily Forecasts of Weather,” and 
occasional ‘‘Storm Warnings” are based upon 
differences of barometrical pressure. The baro- 
meters are disposed at stations on the coasts of 
these islands, and a few inland. Reports of their 
readings and weather observations are made by 
telegraph at 8 a.m., 2 p.m., and 6 P.M. daily to 
the London office. The official scheme of daily 
weather intelligence is admirably organised, and is 
undoubtedly a public advantage, inasmuch as it is 
far superior to the newspaper reports of weather, 
which it has for many years superseded. As to the 
value of forecasts of weather, there always has been 
and always will be differences of opinion. They 
are mere inferences as to coming weather, if not, as 
often seems the case, mere statements of existing 
weather, given forth as probable for the next 
twenty-four hours. They can reach only a very 
few people in time to be of use for anticipatory 
purposes ; but if they do little good, very likely do 
no harm. It is almost ridiculous to attempt to 
elaborate the subject into an art springing out of 
the science of meteorology. That science is gene- 
rally considered to be in a state of muddle, and the 
would-be art is certainly a mess. A few pages ina 
text-book should exhaust all that need be written 
about it, and a treatise upon it is preposterous. 
Dissertations are easily written, and require very 
little investigation. Commentaries may be ex- 
tended to any length, without much research. 
Whether it is worth while to write dissertations 
on weather forecasts, and commentaries on daily 
weather charts, when no two days can ever be 
exactly alike, depends on the probability of finding 
readers. It seems that there are some people with 
leisure sufficient even for this purpose. 

As to these principles, pure and simple, though 
they are hard to disentangle from the context, the 
following are some specimens : 

1. ‘‘ If cyclones remain pretty constant in shape, 
and move pretty regularly along a given path, then 
we can forecast the weather which will accompany 
their passage very accurately.” [The significance 
of if is not lost here. | 

2. Secondary cyclones indicate rain without much 
wind, and thunderstorms in summer, but their 
sudden formation very often unexpectedly disturbs 
and vitiates former forecasts. 

3. The indications of \/-shaped low-pressure iso- 
bars are for moderate to fresh south-west winds and 
rain, changing suddenly to north-west and clearing 
up. [But if the apex is in any other than a south- 
ward direction, this is nonsense. } 

4, During an anticyclone the indications are for 
settled fine weather, the details depending much 
on the season and local peculiarities. [As the 
details do in all cases. ] 

5. Wedge-shaped high-pressure isobars, the con- 
verse of \/’s, seem not to be credited with a prin- 
ciple, unless it be that the point is always north, 
though this must be too exclusive, and the reader 
is referred to ‘‘ Popular Weather Prognostics,” in 
Quar. Jour. Met. Soc., vol. ix. 

6. Straight isobars indicate cool, cloudy, un- 
settled weather, the wind from moderate to fresh, 
to be followed soon by rain. 

7. Cols, or low pressure between two areas of 
high pressure, indicate much uncertainty. 

Students of meteorology, who read this book 
critically, will be inclined to regard it as a mon- 
strosity of this scientific age. These utterly pro- 
found and satisfactory statements of principles 
might have been given with less copious verbiage. 
A multitude of details and involved expositions 
encumber and enlumber what should have beena 
little book. 

‘¢ There is nothing approaching to any numerical 
calculation possible in forecasting,” nevertheless 
the author explains how to calculate barometric 
gradients, quite uselessly it would seem. This is 
‘¢an elementary work which deals only with broad 
principles ;” how broad the above specimens suf- 
ficiently show, 








Discussing weather sequence and weather types, 
the author roams far beyond the British Islands, 
over almost the whole Atlantic. Such terms as 
fluctuation, persistence, intensity, recurrence, de- 
pendence, are used technically, yet, strangely 
enough, the meaning attached to them is not given 
till the end of the chapter. Now, as the forecaster 
cannot know at the time the disposition of the 
isobars on the Atlantic, there can be little use in 
pointing out the principles which they afford for 
forecasting, more especially as the general impres- 
sion to be obtained seems to be that weather of all 
the types or of no type, presents the greatest 
difficulties in forecasting. But such a pessimistic 
view of the matter need hardly raise alarm, for 
doubtless the weather forecasters trouble themselves 
about few or none of these principles. 

The author perversely puts the cart before the 
horse, the effect for the cause. For instance: 
‘*With these gradients there would not have been 
nearly so much rain if the secondary had not 
been formed ;” ‘‘ The whole difference of weather 
is due to difference of pressure;” ‘‘ Broken 
weather is the product of small quick moving 
cyclones ;” ‘‘ The weather was rainy or overcast 
at almost all the British stations owing to the pre- 
sence of the \/-shaped secondary ;” ‘‘ This isobar 
would have advanced again giving finer weather and 
a S.E. wind ;” ‘‘ The intensity of the cyclone is so 
slight that there is nothing approaching a continuous 
rain area;” ‘ A drought may be induced by a per- 
sistent anticyclone ;” ‘ Weather is the product of 
the varying position of cyclones and anticyclones ;” 
‘*The falling barometer will produce unsettled 
weather ;” ‘* A small cyclone produced continuous 
rain.” These propositions would appear more 
rational if reversed. It is certainly not scientific 
or rational to make one phenomenon do duty as the 
cause of all other concomitant phenomena. Both 
direction and force of wind may be said to be due 
to differences of atmospheric pressure, but this 
leaves out of consideration the part played by the 
rotation of the earth, and solar heat. What causes 
the differences of pressure? Surely the heating 
and cooling of the air, evaporation and condensa- 
tion of aqueous vapour; and, to attribute the 
causation of these changes to the weight of the air 
seems absurd. Vere cause in meteorology are per- 
sistently ignored by most writers who are content 
to affirm that meteorology cannot assign a cause for 
differences of pressure so as to account for the ex- 
tensive areas of high and low pressure which occur. 
Cause and effect are more important in scientific 
discussion than mere occurrence. Toa large extent 
daily weather reports should be classified and 
digested as well as recorded. The time and labour 
for a work of this kind are immense, but so are the 
resources. Selective instinct and talent for con- 
densation must be brought to the service. It is 
essential to subordinate much material in order to 
give prominence to crucial instances and illustrative 
phenomena. 

‘* Nothing is of more importance to the man of 
science,’ says Huxley, ‘“‘than that he should ap- 
preciate the value of style.” ‘‘ A good style is the 
vivid expression of clear thinking, and it can be 
attained only by those who will take infinite pains, 
in the first place, to purge their own minds of igno- 
rance and half-knowledge, and in the second, to 
clothe their thoughts in the words which will most 
fitly convey them to the minds of others.” 

The style of this work is too diffuse to be clear. 
The whole might easily be condensed into half the 
space, without omitting a single proposition, simply 
by eliminating redundancies, unnecessary clauses, 
and repetitions. Technicalities are too much used 
for general readers. Terms seem to have been in- 
vented as if for the purpose of making confusion 
worse confounded ; such as intensity, surge, level, 
in the sense given to them, while the usual words 
difference, rise or fall, relative or absolute pressures, 
do just as well. 

The author professes to teach by examples, and 
he even expatiates upon failures. ‘‘The sudden 
formation of a cyclone in an unexpected position 
entirely upsets all forecasting.’”’ This is enforced 
by reference to the storm of October 23, 1882, 
which slipped through the forecasts unnoticed. A 
cyclone had formed during the night over the 
English Channel, which ‘‘ moved during the day 
towards N.N.E., and thereby produced continuous 
rain (?) with complete shifts of wind through 
180 deg. in many parts of the country.” This is 
all rather vague, but does the cyclone produce rain? 
Is it not more rational to regard rain as producing 
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the cyclone? However, ‘‘on this particular night 
a halo—a sure sign that the cyclone had begun to 
form—was seen near London at 10 P.M., and it is 
therefore certain that if the observations could 
have been taken at 11 p.m., or midnight, such a 
complete failure might have been avoided.” Taking 
it on the author’s assurance merely that the halo 
was a sure sign, certainty followed, and there was 
no necessity for might, which expresses only possi- 
bility. The writing is frequently slip-sloppy and 
illogical Few paragraphs will bear analysis. 
Fancy a halo seen in London being a sure sign of a 
cyclone off the Lizard Point! Where is the halo 
to be looked for when a cyclone is in the Atlantic, 
the Irish Sea, North Sea, or elsewhere? A cor- 
respondent of the Times lately wrote words which 
should be echoed far and wide: ‘‘ The physicist is 
occupied before all other things in the search after 
truth, and in the pitiless rejection of every sem- 
blance of it that will not answer to the severest tests 
which can be applied.” 

The description of a typical cyclone is a very 
fine study, admirably elaborated and illustrated. 
Almost the same praise may be accorded to the 
studies of weather given under the heads secondary 
cyclone and anticyclone. If it cannot be agreed 
that all the details are true to nature, at least they 
may be accepted as approximately true and quite 
probable. Having described synoptic weather, or 
weather in plan, weather in sequence is discussed. 
In the latter the treatment is not so praiseworthy. 
Certain typical sequences are assumed under the 
designations, southerly, westerly, northerly, and 
easterly types, but they might as reasonably be 
termedS. W.ly., N. W.ly., N.E.ly.,S.E.ly.,orperhaps 
better still, as polar and equatorial air currents, 

A great deal is said about halos as weather signs, 
but on the whole not with conclusiveness, as the 
following statements manifest: ‘‘In the left, or 
north-east front, when the steepest gradients are 
somewhere south of the centre, the first symptoms 
of the approach of a cyclone are a halo with a 
gradual darkening of the sky,” and in the diagram, 
halo is marked in the south-east front. Speaking 
of the ‘‘ wedge,’ on the west side, where the 
barometer begins to fall, the wind turns to S8.W., 
and the sky overcasts in that peculiar manner which 
first gives a halo, and then gradually becomes black 
without true cloud asthe cyclone approaches. ‘‘A 
halo is characteristic of the front of a cyclone.” 

Sometimes the halo is ‘‘due to the presence of 
a small secondary.” So the halo is not a sure sign 
after all, and the forecaster is often between the 
proverbial two stools ; and this the author admits, 
for he gives instances of the success and of the 
failure of the halo asa premonition. The failures 
are attributed to small secondaries or to cols ; and 
these it seems are difficult cases with which the 
forecaster cannot deal. Yet they are very impor- 
tant, inasmuch as they are associated with thunder- 
storms, but the forecaster does not seem to be able 
to anticipate these with much success. 

“In forecasting, the principal indication of 
secondaries is rain, without much wind, and 
thunderstorms in summer. . . Sometimes we may 
see several secondaries within the area of our own 
telegraphic reports. This is the sign of great 
intensity, and the indication in such cases is 
always for wild, broken weather, often with thun- 
derstorms, but not for wide-spread gales. At the 
extreme north point of the ‘ wedge’ a shower or 
thunderstorm is sometimes observed.” In the 
summer ‘cols’ ‘‘ the weather is calm and stagnant, 
usually gloomy, and frequently associated with 
violent thunderstorms. The motion of these thun- 
derstorms is very ill-defined, and forecasting 
becomes very difficult.” 

In northerly currents of air a notable charac- 
teristic is the formation of numerous secondaries. 
In them the sky would be overcast, often with rain, 
and occasionally, in summer and autumn, violent 
thunderstorms. There are sometimes cases of 
isobars which have no well-defined shape, but with 
which thunderstorms or heavy showers often occur. 
Thunder almost invariably accompanies small 
cyclones in summer. The minor features of small 
disturbances ‘‘ such as squalls, thunderstorms, &c., 
are so local, that even if it were possible to define 
their range accurately, every few square miles of 
the United Kingdom would require a separate 
forecast. In thunderstorms we often find a very 
complete circulation of wind under an upper current 
which remains constant throughout the storm, and 
in almost every case the storm moves in the direction 
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be true, but it is marvellous how it could all be 
deduced from small weather charts. However, 
being beyond the ken of a forecaster who attempts 
to penetrate only one day into futurity, it eludes 
connection with principles of forecasting. 

Much has been written about cirrus clouds, 
nevertheless very little that is valuable. ‘‘ Cirrus 
gives very early intimation not only of an approach- 
ing cyclone, but in some cases of its probable 
motion.” ‘‘ Cirrus bears a definite relation to some 
shape of isobars. When these are well-defined, cirrus 
tells us little that we do not know before ; in fact 
in most cases we could forecast that cirrus would 
make its appearance in certain districts.” ‘‘ Cirrus 
foretellstherain which occurs with small secondaries, 
unsettled weather,” &c. Hence it does not seem 
that cirrus affords any assistance to the forecaster. 

The examples of weather forecasting are illus- 
trated by small charts, to which reference is 
made to note where the barometer is rising or 
falling, wind has decreased or increased, and the 
state of the weather, but none of these details are 
shown upon them. These are left to the faith of 
the reader persuasively led on by such constant 
interludes as it is obvious, we have seen, we 
have said, we have explained, we have made clear, 
we have made evident, we will do this and that, 
with abundance of adjectives and adverbs, which 
only divert attention, and are no aids to logic. 
Many principles are styled fundamental, but for 
the most part their title to this distinction seems 
to be their triviality. The word dirt applied to 
weather is hardly proper. Objection to the de- 
scription of the ‘‘ wedge” may be fortified by 
reference to the chart for March Ist, 1885, which 
shows a wedge pointed southward, and any attempt 
to adjust the text to this chart would end in a 
disastrous failure. 

Up to page 69 forecasting is only incidentally 
considered, materials for weather study merely 
have been dealt with, and such as are really beyond 





of this upper current.” All this may or may not 


the reach of the forecaster. The last 50 pages dis- 
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cuss forecasting and storm warning, though the 
Office is left to speak for itself on this latter subject. 
In December, 1881, a circular was issued by the 
Meteorological Office to the local authorities in 
charge of storm signals requesting information as 
to the utility of the warnings. Sixty-six per cent. 
of the replies were favourable, eighteen conditional 
or ambiguous, and sixteen unfavourable. Hence it 
may be conciuded that the storm warnings are 
useful and appreciated. 

Now comes the turnover again of such well- 
known information as that the motion of cyclones 
is always to some point of east, that their centres 
have a tendency to follow a coast-line, or line of 
valleys, though this knowledge is “ of little use in 
forecasting.” ‘Any attempt to forecast British 
weather from the mere knowledge of the fact that 
a cyclone has left the United States and gone into 
the Atlantic must end in disastrous failure.” The 
forecaster’s greatest stand-by, when he has no de- 
finite isobaric shape to trace, is to watch over his 
limited area of observation where the barometer is 
falling, and where it is stationary or rising. By 
combining these changes, with the existing shape 
of the isobars, he can usually determine whether 
the wind will increase in force, and also whether 
the weather is likely to improve or otherwise. 
Periodicity is of little service in forecasting. The 
fundamental principle of synoptic meteorology is 
that every shape of isobars has a set of prognostics 
belonging to itself. These are all the principles 
that can be specified, and novelty cannot be claimed 
for them. Scarcely any ideas or suggestions are 
expressed that have not been frequently made use 
of by writers on meteorology, but the author pre- 
fers paraphrase to quotation. Indeed it must be 
urged against him that he makes free use of what 
has been done before, without giving due credit for 
it. And, after all, he has not obtained a consistent, 
intelligent, or lucid result. He has dwelt much 
upon difficulties and exhibited for the most part 
uncertainties. On the whole one cannot consider 
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that the information given is worth dignifying with 
the terms, ‘‘new method,” ‘‘ totally new science,”’ 
‘*modern method,” &c., of forecasting weather ? 
In concluding this lengthy notice we must refer to 
some of the errors we have noticed. On the first 
page, the telegraphic weather-reporting stations in 
| the United Kingdom are stated to be 50, whereas 
they are 30. On page 6 gradients are said to be 
square to the isobars, where radial or normal is 
meant ; and the scale of the daily weather charts is 
referred to, though they have no scale, not even de- 
grees of latitude and longitude, as they certainly 
should show. On page 7 it is stated that for any given 
gradient, winds from north and east are stronger 
than those from south and west, and the instances 
given prove exactly the reverse. On page 12, from 
south to west is reckoned four poinis of the compass. 
In Fig. 6 some arrows are wrongly drawn. ‘‘Ire- 
| land” instead of ‘‘Iceland,” lends obscurity to the 
| text on page 49. Reference is made to 31.1 baro- 
metric inches on diagram 40, which it does not show. 
This romance of meteorology is of course based 
largely upon imagination. Where does the author 
— | get his information so finely spun out and minutely 
| described, about clouds? The daily weather reports 
say nothing about clouds, and, since forecasts are 
based on those reports, how can clouds be taken 
into consideration? He says, “‘ the descriptive 
| records give minute information as to the kind and 
shape of clouds ;” but where are these records, and 
how can they be used for forecasting if they are 
| published long afterwards ? 
| The forecaster is stated to be ‘‘ dependent on a 
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knowledge of the difference of rate at which the 
barometer is rising or falling in different districts,” 
while it is perfectly well known that the rate of 
change of pressure is not even reported, so that it 
cannot be known to the forecaster, and if it were, 
it would entail not a little calculation, which we are 
repeatedly tuld forecasting does not admit. ‘‘ Some 
day we may be able to derive far more information 
from barograms then we do at present.” What 
does the forecaster derive from them at present ? 
In answering this question it should be remembered 
that seven observatories with continuous self-record- 
ing instruments have been maintained at a cost of 
something like 7000/. per annum for nearly twenty 
years, and that they were established with the very 
object of placing the system of weather forecasts on 
a firm basis. In the main, it has been waste. 
Still there seems to be ‘‘a great field of research 
open in the study of the relation of the pressure to 
leeward of an advancing cyclone to its future path ;” 
although at present cyclones cannot be anticipated 
before they arrive at our coasts. On these slender 
surmises the author believes ‘‘ that within ten or 
twenty years the proportion of successful forecasts 
will be considerably increased.” They are no 
more successful now than when originated by 
Admiral Fitzroy, and such illusions need not be 
cherished, 








BEVEL - WHEEL SHAPING AND DIVIDING 
MACHINE. 

Weillustrate on page 220 a bevel-wheel shaping and 
dividing machine to cut wheels up to 18in. in dia- 
meter, constructed by Messrs. Greenwood and Batley, 
of Leeds, It is designed to shape the teeth under the 
guidance of a copy or former, four or five times the size 
of the desired tooth. The tool is held in a box carried 
by a reciprocating slide, like the slide of ashaping ma- 
chine, and hasa stroke of about 5in. The wheel or 
blank is mounted ona spindle, the nose of which is 
covered, and fitted with a steel mandrel to receive it. 
The spindle is carried on two bearings, of which the 
upper can be moved in a slide by a screw to adjust 
the wheel. The other bearing is a long socket and 
is itself carried by a bearing on a segmental plate 
capable of rotation about a point towards which the 
cutting edge of the tool always travels. The spindle 
can be moved endwise by the upper bearing to set the 
blank in the first instance, and can be rotated by a 
worm and wheel on the lower socket. Attached to 
this same socket is a curved radial lever, carrying at 
its extreme end, the copy or former, which is kept 
in contact with a to guide plate by means of a 
weight having a cord passing over guide pulleys. ‘The 
spindle and all its adjustments are carried on the seg- 
mental plate, and can be moved by means of a worm 
and toothed sector to feed the blank towards the 
tool. This latter travels always in the same straight 
line towards the apex of the imaginary pitch cone of 
the wheel, and has no feed motion. The blank is 
moved in two directions ; it is raised towards the tool 
by the rotation of the sector, and at the same time it 
is rotated on its axis, through a very small angle by 
the ‘“‘former” sliding over the guide-plate. The 
cutting pressure of the tool tends to hold the ‘‘former” 
and the plate together. 

When the tool has reached the bottom of the tooth 
the catch motion shown at the lower part of the 
machine comes into play and throws off the strap. 
The attendant then winds back the toothed sector, 
rotates the blank through the required angle, and sets 
the machine in action again. 








THE CAREY-LATHAM CONCRETE-MAKING 
MACHINE. 


ConsIDERING the enormous extent to which concrete 


is used for foundation and structural purposes, it is re- 
markable that so little has hitherto been done to re- 
place by machinery the system of hand labour uni- 
versally adopted. Beyond the well-known mixing 
cylinders or machines there seems to have been no 
apparatus for automatically measuring the materials, 
and until the introduction of the Carey-Latham ma- 
chine, which we illustrate on page ‘'17, contractors have 
been content to employ the orthodox bottomless box 
into which the ballast, sand, and cement are placed by 
hand and subsequently mixed by the shovel. It is to 
be feared that sufficient attention is not paid to the 
importance of making thoroughly mixed and uniform 
concrete, and those who are alive to this necessity 
know too well the constant and vigilant supervision 
required to insure good work. However careful a 
contractor may be to supply the full proportion of 
cement specified, the concrete through insufticient and 
irregular mixing, may be seriously wanting in quality 
and uniformity. 

The Carey-Latham machine consists essentially of 
an arrangement of elevator or dredger buckets, a 
cement hopper, and a mixing cylinder, The sand and 





ballast are gathered by the buckets and delivered to 
the mixing cylinder—the proportions of sand to ballast 
being regulated by the number or capacity of the 
buckets employed. The cement or lime is fed from 
the hopper by an archimedian screw, the pitch or speed 
of which can be adjusted to suit the quantity required 
to be delivered in proportion to the sand and ballast. 

The cement is delivered in a continuous stream, and 
together with the load and ballast, which are fed in 
by the dredger buckets, is passed to the a 
cylinders, where the whole becomes intimately mixe 
in the dry state. By the time the materials have arrived 
at about the middle of the mixing cylinder they have 
become thoroughly amalgamated, and water is then 
admitted in the requsite quantity by means of a per- 
forated hollow shaft, around which the cylinder re- 
volves. The operation of wet mixing is then per- 
formed and the complete concrete is delivered con- 
tinuously from the open end of the cylinder. An im- 
portant feature of the machine is the arrangement of 
mixing blades which revolve in the same direction as 
the cylinder but at a slightly different speed ; this has 
the effect of increasing the stirring or mixing action, 
and overcomes a difficulty which was found to exist 
by the setting of the cement when fixed blades were 
employed. The blades in moving at a quicker speed 
constantly change their position with respect to the 
inside of the cylinder, so that nocement can accumu- 
late and set upon them, The cylinder is horizontal, 
but as the blades are of a curved or screw-like form, 
the materials are lifted and tumbled over and over, and 
at the same time forced towards the open end of the 
cylinder. 

At the Newhaven Harbour works, as already men- 
tioned (see ENGINEERING, vol. xl., page 1), two of Carey 
and Latham’s machines have been employed in making 
over one million tons of concrete, but numerous im- 
provements have since been effected in them, and the 
machine we illustrate differs in several material points 
from the former pattern. It is now constructed in 
various sizes suitable for making five to seventy cubic 
yards per hour, and we understand Messrs. Ingrey, 
Poore, and Latham, of Albert Buildings, Queen Vic- 
toria-street, have supplied several of 20 yards and 
70 yards capacity to some of our large contractors. 








THE STEAMER ‘‘ KATHLEEN 
MAVOURNEEN.” 

WE give this week a two-page engraving, together 
with other views on page 221 of the paddle steamer 
Kathleen Mavourneen, belonging to the Drogheda 
Steam Packet Company. The vessel was built by 
Messrs. Alexander Jack and Co., of Seacombe, to the 
order of Messrs. James Jack and Co., of Liverpool, 
the engines being constructed by the latter firm. We 
shall in an early issue publish further illustrations of 
the engines of this vessel, and for the present, there- 
fore, we postpone giving any descriptive particulars, 








AURIFEROUS QUARTZ MILL. 

TuE Disraeli Gold Mine being the first enterprise of 
the kind, started in the colony of Queensland, Aus- 
tralia, with capital entirely subscribed at home and 
with a London Board, it may interest some readers to 
learn that the whole of the machinery for the mill and 
the mine, with the sole exception of patent concen- 
trators, was constructed in England in a highly credit- 
able and substantial manner at a cost which it is 
thought neither American nor colonial workshops 
could have approximated. 

In the designing of this type of mill the prominent 
feature to be kept in view must be that all the 
successive operations shall, wherever practical, be 
rendered automatic, so as to economise manual 
labour to its fullest extent, and that at the same time 
the machinery be strong and free from all unnecessary 
complication. Due consideration must be given to the 
particular class of ore to be treated as regards physical 
constitution and chemical composition, both of which 
may influence the requirements of the required plant. 
The ore of the Disraeli Mine consists of tough quartz 
through which is disseminated a considerable quan- 
tity of iron pyrites. 

The principal features of the mill, of which we pub- 
lish illustrations on page 228, will be best understood 
by a description of the successive processes followed 
in the treatment of the ores from the time of their exit 
from the mine. 

The mineral, run up an inclined tramway from the 
bottom of the mine, is dumped direct from the wagons 
into bins in the upper floor of the mill. From the 
bins the ore is dropped upon strong gratings or 
‘‘ grizzlys,” where the coarser portion slides by gravi- 
tation to the hoppers which feed the jaws of the rock 
breakers, while the finer material goes through at 
once by its own weight to the stamp battery where it 
mingles in the automatic stamp feeders with the 
crushed material proceeding continuously from the 
rock breakers above. 

The present mill comprises four sets of five stamps 
each, but it is proposed later on to increase this 
quantity, in view of which contingency the plan of 





the works has been laid out from the start. The 
stamps are of the American rotating type, weighing 
800 pounds, and are intended to fall from 90 to 100 
times per minute. 

Either five stamps, or ten, or fifteen, or twenty can 
be worked simultaneously, as each battery of five 
stamps isindependent of the others. The cams are of 
the ‘‘ Cothrane” construction, which allows of replace- 
ment of a broken one in a few moments, 

The pulp escaping through the screens of the stamp 
batteries, passes on to the amalgamated silver-plated 
copper plates, where a first portion of the free gold ig 
caught up. From these plates the material runs on 
to the concentrators or ‘‘ vanners,” whose office is to 
separate the sulphides from the lighter material, 
These sulphides are set aside for subsequent roasting 
in rotating furnaces and special metallurgical treat- 
ment for the combined gold. 

The lighter pulp from the vanners goes at once to 
amalgamating pans of improved construction where 
the remaining free gold is taken up by the contained 
quicksilver, The pans are so disposed that the ore 
stuff from either set of five stamps can be taken ag 
desired to either of the pans, or it may be made to 
run through two, three, or more pans in succession 
before going to the settler. By this arrangement it 
becomes possible to work various classes of ore inde- 
pendently of each other in the same mill although 
simultaneously. The necessity for stopping the mill 
while clearing out the pans is also done away with by 
this disposition. The amalgamating pans are to run 
from 85 to 90 revolutions per minute, as it has now 
been fully proved that fast speed and thin pulp 
are more advantageous than the older system of low 
speed and thick pulp. 

The tailings from the pans as usual go to the 
settlers, and all valuable material from the mill to the 
‘‘clean-up” pan. The advantages claimed for this 
mill are the various arrangements by means of which, 
while the crude ore is introduced continuously at one 
end of the mill the gold amalgam is taken out at the 
other end, human labour being reduced to a minimum, 
consisting in fact in little more than what is needed for 
the supervision of the various mechanical depart- 
ments. This is best exemplified by a statement of the 
number of men required to work the mill, which is as 
follows : 

Per day shift. One man at the ore dump; one man 
at the rock breaker ; one man at the pans and concen- 
trators ; one engine driver ; one fireman, or in all seven 
men, to which must be added five men for the night 
shift, making a total of only twelve hands for the con- 
tinuous working of a 20-stamp mill. 

The horse-power required for this mill has been 
estimated as follows : 

Horse-power. 
For the twenty stamps es to. «SO 
»» rock breaker ... er ie oa 8 
9» Six vanners os 12 
», three pans and settler 12 
Loss by friction, &c., 25 per cent. ... 14 


Total 70 


An important question often asked, but generally 
answered only by practical millers, is the quantity of 
water required torun a wet gold mill. In the present 
case the supply will be divided as follows : 


Gals. per hour, 
.. 525 
1440 
360 
480 


2805 


For the boilers ...° 
»» stamps... 
»»  Vanners.., és 
»» pans and settlers 


or practically 50 gallons per minute. 





NOTES FROM THE: SOUTH-WEST. 

Devonport and the Great Western Railway.—Several 
officials of the Great Western Railway Company, amongst 
whom were Mr. Compton, the traffic manager, Mr. Avery, 
goods manager, and Mr. Margary, engineer, visited Devon- 
port Dockyard on Saturday with the view of making 
arrangements for running direct into the yard for the con- 
veyance of goods and stores supplied to the dockyard from 
the nore A counties and eastern ports. It iscontemplated 
also that the line shall be used for the conveyance of sea- 
men and troops to and from Devonport and towns at a dis- 
tance, passenger carriages running direct into the yard, 
and thus affording immediate facilities for embarkation 
and debarkation. In all probability a special jetty will be 
built for this purpose, and in the carrying out of these 
arrangements it is — that some alterations will 
be necessary in a tunnel leading from Devonport to 
Keyham. 


A Railway Rate Case.—Judgment in arailway rate case, 
the ‘Severn and Wye v. the Great Western,” was given 
by Sir F. Peel, in the Railway Commissioners’ Court on 
Welaasion. The application was in two parts. The 
first portion was for through rates for coal, vd the Severn 
Bridge, from collieries on the Severn and Wye Railway 
to various Great Western stations; and the second and 
and larger part was for through rates for traffic of all 
kinds from places in Monmouthshire and South Wales 
on the Great Western Railway, and from places on the 
Taff Vale and Brecon and Merthyr Railways to Midland 
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stations south of Standish Junction, and to stations on 
the Somerset and Dorset Railway and on the London and 
South-Western Railway. The commissioners sanctioned 
the second part of the application for one year only, giving 
the parties liberty to apply to them at any time after the 
opening of the tunnel. Part I. required the sanction of 
the Midland, who were not represented, and the com- 
missioners could not make, in their absence, an order re- 
quiring their concurrence. They therefore proposed to 
allow the application relating to Part I. to stand over for 
a month, giving applicants liberty to serve upon the Mid- 
land such notice as they might be advised. If, at the 
end of that time, the applicants produced the written 
consent of the Midland Company, the commissioners 
would then make an order affirming the rates without 
further argument. 


Alexandra (Newport and South Wales) Docks and Rail- 
way.—On Saturday the half-yearly meeting of this com- 

any was held at the offices, Gracechurch-street, London, 
Mr. J. C. Parkinson presiding. The chairman, in moving 
the adoption of the report, said it was a proof of the elas- 
ticity oF the undertaking that, in spite of all drawbacks, 
the revenue of the docks was still increasing. The ship- 
ments of coal, foreign and coastwise, at the company’s 
docks, showed an increase this year over last of 74 per 
cent., and the total tonnage of goods imported and ex- 
ported at the docks showed an increase of just 6 ap cent., 
while the registered tonnage of shipping which entered 
the docks was in excess of last year 3 91,952 tons. The 
working expenses of the undertaking, including charges 
of management, were under 46 per cent. The board had 
received a communication under sea] from the leasing 
company that the net earnings of the docks and railways 
for 1885 were sufficient to pay the maximum rents payable 
for that year under the lease. With ~ ye to the pro- 
spects of Newport, Nettlefold (Limited) had taken a 
lease of a large area of land near yoo oe where they 
intended moving their works from the Midlands. This 
should bring a considerable increase of traffic to the 
docks. The Pontypridd, Caerphilly, and Newport Rail- 
way Company’s new line to the docks was also near com- 
pletion. 


Weston-Super-Mare Pier Company.—The annual meet- 
ing of this company was heldon Monday. The report of 
the directors showed an increase in the receipts on revenue 
account of about 1567. over the previous year. The chair- 
man pointed out that the repairs to the pier and bridge 
during the past year had been extensive and of a most 
abnormal character, but the result of the expenditure 
had been to place the company’s property in a thoroughly 
satisfactory state. Taking the expenditure for repairs 
for the past ten years, it showed an average under that 
heading of 1907. 12s; and if a continuance of last year’s 
receipts could be secured, he thought the shareholders 
might fairly calculate that they had turned the corner 
and might look forward to an annual dividend. With 
regard to the item of 593/. 11s. 6d. under the head of main- 
tenance and renewal, it was explained that although 
15501. had been raised by debentures for the purpose, 
other works had necessitated the expenditure of the first- 
named sum, which had been paid out of revenue, as the 
company’s capital was exhausted. 


Oil v. Gas.—At a meeting of the Bridgend Local Board 
on Wednesday, the Lighting Committee recommended 
that nineteen additional lamps should be placed in various 
parts of the town. In places where there are no gas 
mains they proposed that oil should be used. Mr. 
Lambert stated that the Wimbledon Local Board 
saved 1000. per annum in 400 lamps by burning oil instead 
of gas, the price of which was 4s. 2d. per 1000 ft., with 
adiscount of 10 percent. The surveyor was instructed 
to obtain two oil lamps for trial. 


Direct Railway Communication.—At the half-year] 
meeting of the Wrexham, Mold, and Connah’s Quay Rail- 
way Company, held at Wrexham on Saturday, the chair- 
man (Mr. C. Hughes) Pg hopefully of the project of 
an early completion of the Neward direct route between 
South and North Wales and Liverpool and Manchester. 
The necessary steps for making the connecting links were, 
= taken, and the works would be actively proceeded 
with, 


The Lhymney Valley—During the past month the 
house coal trade has been dull and quiet in the Rhymney 
Valley. The Wingfield Colliery, which for many years 
past gave employment to a large number of hands, will 
soon be worked out, as the area of the Mynyddislwyn 
vein is being rapidly exhausted in the locality. The 
owners of the colliery (Messrs. Bevan and Price) have re- 
cently sunk to the coal on the Placelands, near Black- 


wood. During the past month they have begun to work 
coal from it, 


Pembroke and Tenby Railway. —The directors’ report to 
presented to the bry: Byes half-yearly meeting of 
this company states that the past half-year’s expenditure 
includes 250/. towards engine renewal account. About 


half the line has now been laid with steel rails. 


Penarth Harbour, Dock, and Railway.—The half-year] 
panting was held at Cardiff on Friday, the Hon. G. i. 

. Windsor Clive in the chair. The chairman stated 
that since the meeting held by the company in August, 
1885, when the directors reported that the dock extension 
works were completed—as regarded the works to be 
recuted by the contractor—they had, so far as they 
— settled all claims outstanding as regarded that par- 
one work, and Sir John Hawkshaw having certified as 
bs the completeness of the work, Mr. Walker, the con- 
ae, had been paid, and also other contractors for 

ork done outside Mr. Walker’s contract. When this was 


done a sum of between 7000/. and 8000. remained, which, 
e exception of a small balance retained for the 


with th 








payment of every liability which might arise, was handed 
over to the Taff Vale Railway Company to enable them to 
carry out any subsidiary works at the docks, which the 
might consider necessary, on the understanding that suc 
sum would be expended only on works at the docks, and 
at Llandough. 


Cwmavon Copper Works.—Mr. W. Edmunds, of Chili 
Villa, Pembrey, has been appointed manager of these 
works by the proprietors of the Rio Tinto Copper Com- 
pany. Mr. Edmunds has for the last three years 
managed works for the same company in Spain, and 
before that he acted in a similar capacity for twenty-five 
years at Puncillio, Chili. 


Great Western Railway.—The Bill promoted by the 
Great Western Railway Company in the present session, 
which has been read for a first time, in the House of 
Commons, came before Mr. Campion, one of the ex- 
aminers, on Tuesday, for proof of compliance with the 
further standing order, which provides for the holdin 
of a meeting of shareholders to approve of the propos 
scheme. Among other projects, it is proposed to autho- 
rise the company to make new railways, in connection 
with its South Wales section, in the parish of Roath ; to 
acquire additional lands, time for purchase of lands, and 
for the completion of railways authorised in 1883, and of 
the Carmarthen and Cardigan Railway, authorised in 
1881 ; to abandon portions of the Bristol and South Wales 
Railway ; and to convert the swing brid over the 
Langhor and Gwendraeth Fach into fixed bridges. There 
was no opposition, and the necessary formal proofs having 
been given, the examiner ordered the Bill tu be reported 
for second reading. 


Newport.—The steam coal trade has remained in much 
the same state, business having been generally quiet. The 
demand for some qualities of bo coal has been pretty 
good. The iron ore trade has continued quiet. 
heavy shipments have been made of manufactured iron, 


comprising 2000 tons to Kurrachee, 729 tons to Bahia, had 


and 1845 tons to Townsville. Last week’s coal clearances 
amounted to 45,984 tons. From Bilbao there arrived 
11,930 tons of iron ore, and 4920 tons came to hand from 
other sources, 


Messrs. Peckett and Sons.—Messrs. Peckett and Sons, 
locomotive engine builders, Bristol, have commenced 
building new shops for storing completed locomotive 
engines. With the additional premises they will be able 
to keep from thirty to forty locomotives of different types 
and sizes ready for delivery. The firm are also building 
new store-rooms for finished duplicate parts, so that any 
part can be sent off at a moment’s notice, their engines 
all being made to standard gauges and templets. Other 
extensions of the works are also in progress. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was only 
a small attendance on ’Change, and again the amount of 
business transacted was trifling. Prices, however, were 
rather better in consequence of the rumours of restriction 
in the make of pig iron, and No. 3 Cleveland pig was 
quoted 30s. 3d. per ton for prompt delivery. The ship- 
ments of iron from the Tees are poor, and as the produc- 
tion of pig iron continues so much in excess of the demand 
stocks go on increasing. In addition to the strike at the 
shipyards the bad weather has tended to curtail the con- 
sumption of iron. Hematite pig iron is quiet at 42s. 6d. 
per ton for Nos. 1, 2, and 3 f.0.b. west coast ports. There 
is nothing new in the manufactured iron trade. Ship 
plates are still quoted 47. 10s. to 4/. 12s. 6d. per ton, angles 
4l.'7s. 6d., and steel ship plates 6/. 10s., all less 24 per cent. 
at works. Many mills and forges are standing idle for 
want of orders, and in all the towns in the North of Eng- 
land there are large numbers of men out of employment. 


Rumours of Restriction.—During the past week there 
have been rumours of all kinds about the restriction 
in the production of pig iron in Scotland, Cumber- 
land, “a Cleveland. On Monday the Cleveland Iron- 
masters’ Association had their ordinary weekly meeting 
at Middlesbrough. Only routine business was done and 
nothing official respecting restriction was before them, 
although the question was informally talked over. It 
had been reported that the Scotch ironmasters intended 
to propose to the Cleveland ironmasters that some united 
action should be taken with a view to arranging a sys- 
tematic restriction in each district. There is no founda- 
tion for such a report, and at present the Cleveland iron- 
masters are not likely to enter into any combination for 
artificially diminishing the output. The experience of com- 
binations in this district has not been satisfactory. It is 
more than probable that each iron-making firm will be 
guided by circumstances as to what action they will 
take, and those that are able to make pig iron and 
sell it at 30s. per ton will continue to keep the whole 
of their plant in operation, while other firms that 
cannot produce pig iron at present rates without sus- 
taining aloss will reduce their output. At all events any 
proposal for each firm to reduce their production so as to 
raise prices will be very seriously considered, and will not 
be aera as long as there are any other means of 
equalising the supply and demand. 

Engineering and Shipbuilding.—Engineering continues 
fairly well employed, but there is still a general complaint 
of low prices. It is gratifying to note that, contrary to 
the general belief, the strike at the shipyards on the 
northern rivers has been amicably settled by the men 
agreeing to a reduction of 74 per cent. in their wages. 

e worst feature in the business is that now that the 
yards are ready for work the orders are exceedingly scarce, 
and the prospects are most discouraging. 


Rather T 


The Steel Trade.—All the steelmakers continue busy on 
rails and sleepers. Prices are steady, but the reported 
— up of the steel rail combination is tending to reduce 
values. 


The Make and Disposal of Pig Iron in Cleveland. —To- 
night (Wednesday) the Cleveland Ironmasters’ Associa- 
tion issued from their offices at Middlesbrough the 
monthly returns showing the make and disposal of pig 
iron. There are 156 blast furnaces, and 99 are in opera- 
tion. The total make of pig iron during the month of 
February was 198,640 tons, a decrease of 15,365 tons on 
January. The total stocks have grown to 612,325 tons, an 
increase of 38,495 tons. The shipments of pig iron from 
Middlesbrough were 52,854 tons, a decrease of 5183 tons, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

New Colliery.—The Blackwell Colliery Company have 
decided to sink a new pit on a site near the Alfreton 
Railway Station, and the work is to be proceeded with 
immediately. The plans and specifications have been 
completed, and indicate works of a very extensive 
character. The trade of the town and district will be 
greatly improved. 


Derby Gas Company.—The half-yearly meeting of this 
company was held on Saturday. The full statutory divi- 
dends of 10 and 7 per cent. were adopted. The gross re- 
ceipts for the year were 51,392/., against 50,692/. in 1884. 
The expenditure was 36,636/., against 34,514/., whilst the 
net profits were 14,756/., against 16,177/. The net profit 
in the half-year available for dividend was 6513/., against 
73801. The dividend absorbed 8663/., and there was a 
deficiency of 2089/7. to come out of the reserve fund. The 
reserve fund, after that deduction, amounts to 15,570J. 

he increase in the receipts for and water rents for 
the year had been 3027/. The » 2 ml in the profits 
arisen from extraordinary expenditure, which will 
yield a handsome dividend in future years. The re- 
muneration of the directors was raised from 560/. to 700/, 
a year. 


Stocksbridge Railway Company.—The half-yearly meet- 
ing of the owners of this line, which is a small one, con- 
nected with the Manchester, Sheffield, and Lincolnshire 
Railway Company, was held on Saturday, when the 
report and accounts were passed. 


The Miners’ Colliery.—An official denial has been given 
to the published statement that the Miners’ Union of 
this district meditated the purchase of the Streethouse 
Colliery. 


New Water Works at Rotherham.—The Corporation of 
Rotherham is about to expend about 20,000/. on the con- 
struction of new water works. 


Chesterfield Water Works and Gaslight Company.—At 
the ay meeting of the shareholders in this com- 
any a dividend was declared which will make the return 
or 1885 — to 41. 15s. percent. The dividend has been 
diminished by the fall in residuals, and by a boiler explo- 
sion in October last. 
18,000/. per annum. 


Midland Iron Company, Limited.—The twenty-first an- 
nual meeting of the shareholders of this company has been 
held at Masborough. <A dividend after the rate of 4 per 
cent. was adopted. Mr. D. Davy in the course of his 
speech said there had been a great reduction in the turn- 
out of bars. In hoops, although they had greater com- 
petition than they had formerly, there had been a consi- 
derable increase on the previous year. The turnout of 
hoops was 80 per cent. larger in 1885 than in 1879. Re- 
— —_— accounted for the non-declaration of a larger 

ividend. 


Iron and Steel Trades.—Both merchants and manufac- 
turers are complaining of the continued depression in every 
branch of trade, and at none of the mills is there any 
pressure of work. Prices have been cut very fine, and 
the competition is, if anything, on the increase. Angle iron 
fetches 61. to 6/. 10s.; best, 7/. to 7/. 5s. ; tee iron, 61. to 
7l. 10s., and extra qualities 20s. per ton more. Bridge 
and girder plates, 5/. 10s. to 6/. 10s. ; boiler plates, 6/. to 
71. Extra qualities are made up to 102. per ton. Ordi- 
nary hoops are realising 5/. to 51. 10s.; best, 6/., and best 
best, 7/. ‘The Bessemer rail works are fairly well off for 
work, and there is an increasing call for best steel cast- 
ings. The cold weather is improving the coal trade, 
especially in houshold descriptions. Gustetienss Silk- 
stone best, 10s. 6d. ; seconds, 9s. 6d. ; nuts, 6s. to 7s.; 
Barnsley softs, 8s. 6d.; hards, 7s. 6d.; nuts, 6s. 6d. ; 
slack, 3s. 6d. to 4s. 3d. The coke trade is only very flat, 
and little promise of any immediate improvement. 


The turnover of the company is 








Tue Port or Buenos AyrreEs,—Strenuous efforts have 
been made of late to improve the port of Buenos Ayres, 
In consequence of an insufficient depth of water at the 
mouth of the River Plate, ships of any size have hitherto 
been obliged to cast anchor at a distance of about 20 
miles from the town ; and no large steamer has been able 
to approach it. Desirous of remedying this inconvenience, 
the Government of the Argentine Republic has dredged a 
channel as far as the Riachuelo, where a quay has been 
built; and in the course of last month the French 
Transatlantic steamer, Provence, having on board a 
number of Argentine functionaries and merchants, was 
moored for the first time at the quay. All desirable 
appliances for loading and unloading cargoes will be pro- 
vided, and the new arrangements are expected to exert a 
highly beneficial influence upon the commerce of Buenos 
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THE CANTILEVER BRIDGE AT NIAGARA FALLS. 
MR. CHARLES C. SCHNEIDER, ENGINEER. 
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THE CANTILEVER BRIDGE AT NIAGARA | be spanned without the use of false works for the river 
FALLS.* r 
By Cuar.es C, Scuneiper, M. Am. Soc. C.E. 


THE interest which has been taken by the profession in 
the construction of the Niagara cantilever bridge has led 
the writer to prepare this paper, in which he has endea- 
voured to give a faithful account of the construction and 
a full description of the work in all its details, and which 
Society respectfully submitted to the members of this 

Preliminary Narrative.—On October 13, 1882, the writer 
Hoag, a letter from the Central Bridge Works, of Buf- 
alo, N.Y., requesting him to make a preliminary esti- 
mate for a double-track railroad bridge of 900 ft. clear 
ae for the purpose of ascertaining the probable cost of | 

midging the Niagara river below the Falls, near the Rail- 
To Suspension Bridge, intimating that a braced arch 
sacking from cliff to cliff might be the proper design for 
the proposed structure. 
ne being in possession of a profile of the bridge site, the 
= er was unable to decide upon a plan; but, from the 

= the stream, concluded that a structure in that 
wif. ity should be so designed that the river span would be 
aoe during erection. Having only a slight re- 

-. — of the formation of the gorge, , thought thata 
pe od — to be erected on the cantilever principle, 
poe Fe 8 the proper design, and made a rough sketch of 
ing th ft. c ear span, assuming a profile, but request- 
ind a approximate profile should be made to assist 
— Seciding on a feasible plan by which the chasm could 


pan. 

The writer having previously, in the spring of 1882, de- 
signed the Fraser River Bridge for the Canadian Pacific 
Railway, where similar conditions existed, then had occa- 
sion to investigate that class of structures which are best 
adapted for bridging streams the nature of which pre- 
et the use of false works for erection, and to make 
himself thoroughly familiar with the subject. 

According to the writer’s re the Central —_ 
Works had an approximate profile made of the site of the 
proposed bridge, which was received by him on October 
23. After careful consideration, the writer decided that 
the cantilever plan would be the most feasible and econo- 
mical for this particular location, sketched out a skeleton 
design, and made an approximate estimate for the same, 
which he submitted to the Central Bridge Works, with 
the recommendation that steel be used for the entire 
structure, with the exception of the floor beams and 
stringers, which should be made of wrought iron. An 


Pp 224, 
“Phe general dimensions and some of the detail re 
ments of this plan were subsequently changed to suit the 
final location and other conditions, but the general fea- 
tures of the plan have been substantially carried out. 
This design was afterwards worked out more in detail ; 
strain-sheets were made, the estimate revised, and a 
tender submitted by the Central Bridge Works to the 
Niagara River Bridg e Company for the construction of 
the entire work. his tender was considered by the 
Board of Directors of the Niagara River Bridge Company, 
and found satisfactory; the preliminary designs accom- 
panying the bid were referred to Mr. Charles H. Fisher, 
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exact facsimile of this first plan is shown in Fig. 1, | 
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| M. Am. Soc. C.E., chief engineer of the New York Central 
| and Hudson River Railroad, who acted at that time as 
| consulting engineer for the bridge company ; he considered 
the plan feasible, and approved of it. The contract for 
the whole work was accordingly awarded to the Central 
Bridge Works, of Buffalo, on April 11, 1883, on condition 
that the structure be completed on December 1 of the 
same year, and be built according to specifications which 
| had been agreed on between the Niagara River Bridge 
| Company, under advice of their consulting engineer, and 
| the contractors. 
| The contracts for the following portions of the work 
| were sublet by the Central Bridge Works: Excavation 
| and masonry to Dawson, Simmes, and Mitchell, Niagara 
| Falls, Ont. Béton foundations to John C. Goodridge, 
| Jun., New York City. Steel and iron compression 
members for towers to Kellogg and Maurice, Athens, Pa. 
| On April 26 the writer had an interview with Mr. Cor- 
| nelius Vanderbilt, President, and Mr. James Tillinghast, 
| Vice-President of the Niagara River Bridge Company, 
when he was informed of his appointment as chief engi- 
ee requested to take charge of the work imme- 
lately. 

The writer appointed Mr. A. R. Trew as his principal 
assistant, and subsequently Mr. James A. Bell and Mr. 
B. F. Betts were employed as assistant engineers. An 
accurate survey and profile of the bridge site had been 
made previously by Messrs. G. C. Cunningham and 
James A. Bell. The writer commenced at once to perfect 
the oe and work out the details of the structure, with 
the kind assistance of the engineer of the Central Bridge 
Works. 

In making the final plans it was found necessary to 
make some changes from the original design. The length 
of the cantilever arms, as well as that of the inter- 
mediate span, had to be changed to suit the final location 
of the piers. The end-posts on the shore ends of the 
cantilevers were made inclined, similar to the river ends, 
for the purpose of bringing the anchorage masonry above 

ound, thus saving the labour of rock-cutting, besides 

aving better access tothe anchorage. As time was a very 
important factor in this work and having been convinced 
by — experience of the uncertainty of obtainin 
steel of satisfactory quality in so short a time as was neede 
| for this work, the writer concluded to limit the use of steel 

to pins and heavy compression members, such as tower- 
| posts, centre-posts, compression chords, and end-posts of 
| the cantilevers. It was also decided to use a double system 
| of diagonals for the cantilevers, although the writer does 
| not ordinarily advocate double intersection. It was done, 
| however, in this case, to have an intermediate support for 
the posts, some of which are very long, and had to be 
made in two sections; and also, with reference to con- 


| venience of manufacture, to shorten the eye-bars for the 
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main ties. The general plan of the structure as it was 
built is given on Fig. 3 (see page 224), F 

Work was commenced at the bridge site on April 15, 
and the material for the superstructure was ordered b 
the contractors as soon as the plans were far enoug 
advanced ; work at the bridge site as well as in the shops 
was pushed along vigorously under the very able manage- 
ment of the Central Bridge Works, until the bridge was 
completed and opened for traffic on December 20, 1883, 
about eight months from the commencement of the work. 

Location and Surroundings.—The bridge which is the 
subject of this paper crosses the Niagara River about two 
miles below the Falls and about 300 ft. above the Railroad 
Suspension Bridge, and connects the village of Suspension 
Bridge, New York, and the town of Niagara Falls, 
Ontario. Previous to the building of this bridge, the 
Niagara was spanned by two railroad bridges, viz., 
the Railroad Suspension Bridge, near which the new 
bridge is located, and the International Bridge, crossing 
the Niagara at Black Rock, one of the suburbs of Buffalo ; 
the latter was formerly used by the Michigan Central 
Railroad, and as both bridges were controlled by the 
Grand Trunk Railway, it was deemed desirable for the 
interests of the Michigan Central Railroad to have an 
independent crossing, for which the site of the new bridge 
was selected. 

The bridge connects on the American side by a short 
approach with the tracks of the Niagara Falls branch of 
the New York Central and Hudson River Railroad. On 
the Canadian side it was necessary to build a branch line, 
known as the Welland Cut-off, which intersects the 
Niagara Falls branch of the Michigan Central Railroad at 
the ** View,” opposite the Falls, and joins the main line 
of the Michigan Central Railroad at Welland, Ont., 
having a total length of 14 miles. 

The Niagara River forms the outlet of Lake Erie into 
Lake Ontario ; it is 36 miles long, and forms a part of the 
boundary line between the United States and Canada. 
It contains many islands, of which Grand Island is the 
largest, and at about 22 miles from its source occurs the 
great cataract of Niagara Falls. 

The strata from the base of the escarpment at Lewiston 
(about 7 miles from Lake Ontario) up to the falls are re- 
presented by eight divisions, of which the bottom is a red 
shaly sandstone and marl, which forms the bank at 
Lewiston and extends to Lake Ontario. Above this is a 
gray quartzose sandstone ; this layer forms the bed of the 
ower rapids, and the river cuts through this layer at the 
whirlpool. The third layer is a we shaly sandstone, 
which, with the one below it, forms the Medina sandstone 
group, which shows at the river bank just below the 
Suspension bridge. Above thisisa thin layer of green 
dale: we then come toa compact grey limestone, then to 
a soft argillo-calcareous shale, which is known as the 
Niagara shale ; above this is a compact limestone, known 
as the Niagara limestone, which is the stratum on which 
the anchorage piers of the bridge rest. 

The bridge spans a chasm of about 850 ft. in width be- 
tween the bluffs and 210 ft. depth to the surface of the 
water. The banks on both sides of the river have a slope 
of about 45 deg. from the water’s edge to about 50 ft. 
below the top of the cliff, above which they are vertical. 
The river is about 425 ft. wide at the bridge site, and the 
water has a velocity of about “ miles per hour in the 
centre of the river, forming whirlpools and eddies along 
the American shore. On account of the rapid current of 
the stream it has been impossible to ascertain the correct 
depth of the river, but it is estimated to be 50 ft. to 80 ft. 
in the centre. 

The sloping banks of the river at the bridge site consist of 
a mass of large boulders and broken rocks from the hard 
limestone layer which forms the upper stratum, mixed 
with earth and débris. The limestone has been under- 
mined by the action of the water, which has cut away the 
argillaceous stones, leaving the limestone overhanging : 
this stone falling into the gorge in large masses has formed 
a natural rip-rap from the ferry below the Falls to the 
Suspension bridge, and has prevented further erosion of 
the softer stones. Below the whirlpool there are no hard 
rocks in the bed of the river. 

In making the excavations of the pits near the water’s 
edge it was found that the material removed consisted 
wholly of the strong limestone above mentioned. The in- 
dications are that no bed vock could have been found for 
the foundations of the piers which support the towers, 
unless the excavations had been extended to the bottom 
of the river. If the bridge had been founded on the shale 
or Medina sandstone, it would have been necessary to 
have rip-rapped it with immense rocks, as nature has 
already done at the bridge site and up to the Falls. The 
erosion of the softer stones and the rip-rapping of the 
banks by the falling of the large stones can now be seen 
on the east bank of the river below the Suspension 
Bridge ; the river cutting into the ledge until the rock of 
the limestone group breaks, and falling, forms a rip-rap 
which protects it from further wear. pide below the site 
of the foundation on the east bank, fallen limestones have 
made a raceway, which has been a site for a mill, and 
has remained in its present condition unchanged from the 
time of the oldest records. 

There is a sufficient accumulation of earth on the broken 
rocks to support vegetation, and from the Suspension 
Bridge to the Falls the banks are heavily wooded to the 
water's edge with trees, many of them of considerable 
size, showing that this bank has been undisturbed for a 
long period, 

Substructure.—Worx on the foundations was com- 
menced on April 15, 1883, by excavating the pits for the 
river piers which were to form the supports for the towers. 
This work mainly consisted in excavating and removing 
loose rock and débris. A great deal of blasting had to be 
done, as most of the pieces of rock forming the banks of 
the river were of such size that they could not be handled 











whole, and many of them extended far into the banks. 
The materials excavated were deposited into the river in 
front of the pits ; much of it was washed away again by 
the current of the water, only the largest pieces remain- 
ing. This work was done simultaneously on both sides of 
the river. It was at first supposed that somewhere near 
the water’s level a ledge of solid rock might be struck, 
and the intention was to place the masonry directly on the 
rock on foundations prepared by making a smooth level 
surface on the same. As the work of excavating pro- 
gressed it became more and more apparent thatthe for- 
mation which was found in the sloping banks was likely 
to extend some distance below the water’s level, and as 
the work of excavating into the banks was attended with 
great difficulties and dangers, it was decided to excavate 
only deep enough to reach a good compact layer of large 
rocks, and far enough back into the banks to form pits 
large enough to hold the masonry. At about the water’s 
level on each side of the river, a good bed of irregular- 
shaped, but very large, rocks, was found, closely bonded 
and interlocked with each other, which the writer con- 
sidered an excellent foundation for the weight which 
would be thrown upon it by the structure and masonry. 

At the suggestion of the contractors it was decided to 
leave the irregular shape of the bottoms of the pits and 
prepare a bed for the masonry by filling these pits to an 
average depth of about 8 ft. with ‘‘ Béton Coignet,” made 
by John C. Goodridge, Jun., of New York City. The 
foundations were prepared by removing all the small 
pieces of rock and débris and carefully cleaning out 
the interstices and cavities, but leaving the irregular sur- 
faces as found. The béton was prepared on top of the 
cliffs and let down into the pits in chutes; it was well 
rammed into the crevices, thus fitting all irregularities in 
the sides as well as on the bottom and bonding all the 
rocks into one solid monolithic mass. . This method will 
distribute the pressure uniformly over the entire area of 
the foundations and transmit a portion of it to the adjoin- 
ing rocks, thus increasing the actual bearing surface of 
the footings to a large extent. The size of the foundation 
for each pair of piers, although of irregular shape, averages 
about 40 ft. in length and 25 ft. in width, making an area 
of about 1000 square feet. 


The weight thrown upon one pair of lb. 
piers by the superstructure, in- 
cluding live load and wind pres- 
sure, is... one ee m ... 2,348,000 
Weight of masonry... 2,800,000 
. »  béton 782,000 
Total weight on one foundation ... 5,930,000 


which makes 59301b. per square foot, or about 41 lb. per 
square inch; this it will be seen is within the safe limits. 
As the actual area of the foundations, owing to the 
method above described, is practically a good deal larger 
that the one assumed in the calculations, the pressure 
per square foot is still further reduced. 

The béton beds were levelled off at an elevation of 11 ft. 
above the water level to receive the masonry ; they average 
about 8 ft. in thickness 

After the béton foundations were nearly completed and 
work on the masonry on the American side had com- 
menced, a question came up regarding the stability of the 
foundations. 

As the bridge was to be used by the Michigan Central 
Railroad, Mr. H. B. is the president of that road, 
requested the late Mr. E.H. Phelps, chief engineer of 
the Michigan Central Railroad, to made an examina- 
tion of the foundations. Mr. Phelps after making 
an examiuation reported that he was not perfectly 
certain as to the stability of said foundations, being of 
the opinion that the structure could be absolutely safe 
only on solid rock. Mr. Cornelius Vanderbilt, President 
of the Niagara River Bridge Company, then sought the 
— of Mr. Charles H. Fisher, M. Am. Soc. C.E., 
chief engineer of the New York Central and Hudson 
River Railroad. Mr. Fisher also made an examination 
and partly supported Mr. Phelps’ views, and suggested 
that, as 4 did not wish to rely on his own judgment 
solely in a case of such importance, the opinions of other 
engineers of acknowledged authority should be obtained. 

n accordance with Mr. Fisher’s suggestion Mr. J. 
Tillinghast, Vice-President of the Niagara River Bridge 
Company, selected Mr. George S. Morison, M. Am. Soc. 
C.E., and Mr. Charles Macdonald, M. Am. Soc. C.E., 
of New York City, as experts, who visited the bridge site 
and made an examination on July 6. They gave their 
opinion in a written report, and expressed ~ ttt Hom as 
satisfied with the stability of the foundations. A few 
days afterwards, Mr. John A. Wilson, M. Am. Soc. C.E., 
of RN ES Mr. A. W. Stedman, chief engineer of 
the Lehigh Valley Railroad, and Mr. Theodore Cooper, M. 
Am. Soc. C.E., of New York City, who were at the time 
in Buffalo on other business, were also requested to make 
an examination of the foundations and give their opinion. 
They made their examination on July 10 and reported 
in favour of the foundations. 

The masonry was built of Queenston limestone laid in 
cement in courses of about 2 ft. rise, excepting the filling 
and backing, for which black rock stone was used. The 
piers which support the towers are 12ft. square under 
the coping and have a batter of 4in. to the foot: each 
pair of piers is connected by a wall 4 ft. thick on top and 
battering the same as the piers, These piers, ‘together 
with the béton foundations, are shown in Figs. 4 and 5 
(see page 225). 

The masonry for these piers was laid with a derrick 
placed at the end of a platform, 180 ft. above the water’s 
level, on top of a temporary trestle, which trestle was 
used afterwards for the erection of the towers and shore 
arms of the cantilevers. The stones were lowered from 
the clif_ to the platform by a derrick erected above, and 








from there were run out on hand cars on a track on top of 
the trestle to the other derrick at the end of the platform, 
which was used for laying the stones. These derricks 
had 50-ft. booms and were each provided with a hoisting 
“— working a single wire rope. 
ork on the foundations was commenced on April 

15th, and the béton filling on the American side was com- 
menced on June 6th, and on the Canadian side on June 
13th. The beton foundations were completed on June 
26th on the American side and on July 13th on the Cana- 
dian side. Laying stone was commenced on the American 
side on June 26th and the piers finished on August 20th; 
on the Canadian side the masonry was commenced on 
July 14th and completed on September 3rd. 

The following Table gives the quantities of beton and 
masonry in cubic yards, used in the piers which support 
the towers. 





Béton. Masonry, 
Cub. Yards. Cub. Yards, 
American side, north pier... 226.8 696.4 
ae », South pier... 291.4 687.9 
Canadian side, north pier... 257.0 696.9 
re », south pier... 378.7 706.6 
Totals... 1153.9 2787.8 


The anchorage piers are located on top off the cliffs and 
are 11 ft. by 37 ft. 6 in. under the coping, with a batter of 
4in. to the foot. They form the supports for the shore 
ends and also act as counterweights for the cantilevers. 
In order to utilise the whole weight of the masonry for 
the anchorage, they are built on a platform consisting of 
12 wrought-iron plate girders 2 ft. 6 in. deep and 38 ft. 
long ; these plate girders are on eighteen 15-in. I beams, 
through which the anchor bars pass. The lower ends of 
these bars have screw ends and are provided with nuts 
which screw up against a wrought-iron washer plate ; the 
upper ends of the anchor bars are formed into loops 
which connect on the pin around which the rockers oscil- 
late. It is evident that with this arrangement the weight 
of the whole mass of masonry in the anchorage piers is 
brought into account. 

Each anchorage pier contains on an average 454 cubic 
yards of masonry, weighing, together with the iron-work, 
about 2,000,000lb. As the uplifting force from the canti- 
lever under the most unfavourable position of loading is 
612,000 lb., we have a factor of safety of about 3} in the 
weight of the anchorage against the overturning of the 
cantilevers, 

The foundations for the anchorage piers were prepared 
by ———r the rock to such depth as to give the piers 
the required height ; the pits were then partly filled up 
with masonry to form a bed for the I beams and plate 
girders, leaving cavities under the washer plates which 
open on the outside to gain access to the nuts on the 
anchor bars. The eee pf for the anchorage piers was of 
the same class as that of the tower piers. 

The details of one of the anchorage piers are shown in 
Fig. 9, page 225. 

(To be continued). 


THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held February 
27, 1886, Dr. J. H. Gladstone in the chair, Dr. Sydney 
Young and Mr. D. E. Jones were elected members of the 
Society. The following communications were read: 
‘‘The Relations of Pressure, Temperature, and Volume 
in Saturated Vapours,” by Professor W. C. Unwin. In 
the first part of this paper certain formule given by 
Messrs, Ramsay and Young in a recent communication on 
‘*Some Thermodynamical Relations ” are criticised. The 
most important of these is the statement that for different 


saturated vapours at the same pressure pie is constant. 








Professor Unwin finds, however, that eo? is less con- 


stant than ¢? ag » while Odpi, nearly a constant quan- 


tity for all saturated vapours under any conditions. This 
t n+1 d p 


dt 
constant, and the integration of this gives 


result suggested that might be more nearly 


log p=a - b 
t? 
a formula to the examination of which the second part of 
the paper is devoted. From it may be derived the follow- 
ing relations in which for convenience in calculation the 
ogarithms given are to the base 10. 


1 
t= b ‘i 
"(<i J 
1 d p_ nb 
>? at =2,.3025 eur 
n+1 
=2.3025 n (4-108 _p) » 
bn 
t dpe nl &e, 
aa 2.3025 = c 


These formule have been examined in the case of steam 
from 30 deg. to 280 deg. C., and with pressures gy time 
from .4mm, to 20,000 mm. The constants were foum 
to be 
n=1.20, 


a=7.5030 6b-7579 
and the differences between the calculated results and the 
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observations of Regnault and Zeuner rarely exceeded one 
per cent., while generall much smaller. 

a,b, and n have also been found for some other sub- 
stances with the following results : 


Alcohol... a=7.448 6=8784 n=1.29 
Ether ... a=6.9968 b=3047 n=1.153 
Mercury - a=9.8651 6=597.5 n= .69 
Carbonic acid ... a=8.4625 6=302.8 n= .77 


Professor Perry offered some criticisms upon this paper, 
and believed that for practical purposes the expressions 
given would not be found superior to Rankine’s formula 


log pr=a— & a 
t @’ 

which gives p interms of ¢, and a quadratic expression for 
pert a ia termsof p. He also observed that the chief 
aim of Ramsay and Young’s paper was to obtain relations 
between the pressure and temperature of different satu- 
rated vapours, so that the connection between tempera- 
ture and pressure having been observed and recorded for 
one vapour, that for any other vapour could be at once 
deduced from it. 

The next communication was: ‘‘On a Map of the 
World in which the Proportion of Areas is preserved,” 
by Mr. Walter Baily. The author had devised a 
method for constructing such a map, but has subse- 
quently found that one precisely similar was employed 
by Flamsteed in 1729 for charting the stars in his ‘‘ Atlas 
Ccelestis.” The construction applied to the earth 
is briefly as follows. Draw a straight line to represent 
the meridian that is to occupy the centre of the map. 
Divide this line into — parts representing upon 
a convenient scale, the distance between the parallels 
of latitude, and through these points draw a series of 
lines at right angles to the original line; these are the 
parallels of latitude. Mark off on these the actual dis- 
tances at which the meridians cut them; through the 
points so found the meridians may be filled in and the 
map constructed. From the method of construction it is 
evident that although the outlines in the map are dis- 
torted, the amount of distortion increasing with the dis- 
tance from the central meridian, the proportionality of 
areas is preserved, a fact which the author believes will 
render the map useful for recording rainfall, depth of sea, 
ocean currents, &c. The final paper was: ‘‘ Ona Deli- 
cate Calorimetric Thermometer,” by Professor 8S. U. 
Pickering. 








LAUNCHES AND TRIAL TRIPS. 

OnSaturday, February 20, a paddlesteamer was launched 
from the yard of the Barrow Shipbuilding Company. The 
new steamer has been built to the order of the Lancashire 
and London and North-Western Railway Companies, and 
will be placed on the Fleetwood and Belfast Royal Mail 
Station. She is 307 ft. long, 35 ft. beam, and 15} ft. depth 
of hold. She will be fitted with two sets of engines, indi- 
cating 3800 horse-power. 





On Wednesday, the 24th ult., the steam fishing boats 
Perseverance and Resolute went out for a trial run on the 
Forth. They have been built by Messrs. J. M‘Kenzie 
and Co., and engined by Messrs. John Cran and Co., 
Leith. The trials were of a most satisfactory nature, a 
speed of 84 knots per hour being obtained. The boats 
have all the most recent appliances for herring, mackerel, 
white fishing, and also trawling. They proceed first to 
the mackerel fishing at Kinsale, Ireland. 


On Wednesday, the 24th of February, Messrs. Mur- 
doch and Murray, Port-Glasgow, launched a steel screw 
tug steamer, named the Mosquito, a vessel measuring 
50 ft. by 12 ft. 6in. by 5ft. Gin. Built to the order 
of Mr. David Rowan, Glasgow, by whom she will be sup- 
plied with compound surface-condensing “oe. she will, 
when completed, steam out to Cape de Verde Islands, 
where she is to be employed for towing purposes. 


On Thursday, the 25th February, the s.s. Fishtoft, 
built and engined by Earle’s Shipbuilding and Engineer- 
ing Company, Limited, to the order of the Boston Deep- 
Sea Fishing and Ice Company, Limited, was taken on 
her trial trip. The following are the particulars of the 
vessel: Length between perpendiculars 85 ft. by 19 ft. 
Sin. beam by 10ft. depth of hold with flush deck aft and 
small raised forecastle forward. She is built to class 
90 A 1 Lloyd’s, and has accommodation for captain and 
officers aft and for crew in forecastle, the whole of the 
remaining space clear of engines and boiler being fitted 
for the storage of ice and fish. She is ketch-rigged with 
pole masts and is fitted with a steam winch of Earle’s 
special design and made for working the trawl gear. Her 
engines are inverted direct-acting with cylinders 12in. 
and 22in. in diameter by 20in. stroke, and are supplied 
with steam of 901b. pressure from a steel boiler fitted 
within one of Fox’s corrugated furnaces. 





The Grangemouth Dockyard Company, on the same 
day, launched an iron screw steamer, measuring 110 ft. 
by 19 ft. 6 in. by 8 ft. 6in., and provided with raised 
quarter-deck over the machinery; bridgehouse having 
accommodation for the captain and engineer ; monkey 
forecastle for crew and firemen ; with water ballast in 
fore and aft peaks; and with iron mainmasts, Classed 
100 A lat Lloyd’s, and having Board of Trade certificate, 
she has been built to the order of the Aberystwith and 
Aberdovey Steam Packet Company (Limited), of Aberyst- 
with, and is intended for their general coasting trade. 
lessrs, Ross and Duncan, Glasgow, are supplying her 
with compound surface-condensing engines of 50 horse- 
power nominal. She was launched without a name. 


—_——— 


On Saturday, the 27th of February, the new steel 





screw steamer Monmouthshire, built by the London 
and Glasgow Shipbuilding and Engineering Company 
(Limited), and forming one of the ‘‘Shire” Line of 
steamers owned by Messrs. Jenkins and Co., London, 
had her official trial trip. She is the tenth steamer built 
in the same yard for Messrs. Jenkins and Co., and 
is a vessel of 2900 tons gross register, measuring 
344 ft. by 40ft.6in. by 26 ft. 6in. Her fittings and 
mechanical appliances are on a very complete scale, and 
she has been specially constructed for the China trade, 
her hold accommodation being quite sufficient for a cargo 
of 4800 tons of tea. She has been supplied by the builders 
with triple-expansion engines of 2900 horse-power indi- 
cated, the cylinders having diameters of 30 in., 45 in., 
and 70 in., respectively, with piston stroke of 51 in. Four 
runs were made on the measured mile at Skelmorlie, and 
the result was the very highly satisfactory speed of 13 
knots per hour. 








MISCELLANEA. 


TuE Duke of Cambridge has awarded 215 medals to the 
staff and workmen engaged under Messrs. Lucas and 
Aird upon the Suakin and Berber Railway. 


The production of coal in Great Britain for the year 
ending 1885 was 159,351,361 tons, being a decrease as com- 
pared with the previous year of 1,404,361 tons. 


The Belgian Government intends to relieve all Trans- 
atlantic steamer lines whose vessels start from Antwerp 
. fixed dates from the payment of pilotage and light 

ues, 


The French Government delegate, M. Rousseau, who 
was sent to inspect the Panama Canal, and the chief en- 
gineer, M. J. ee, have both made adverse reports con- 
cerning the canal. 


Last week the Reichstag passed, on a third reading, 
the Bill for constructing a canal between the German 
Ocean and the Baltic, so that this immense and important 
undertaking is now assured. : 


The Southern Pacific Railroad has established a general 
rate of 10 dols. per ton for freight between New York and 
San Francisco, regardless of class. All the overland roads 
have reduced their third-class passenger fares. 


It is stated that the celebrated Berlin architect, Herr 
Béckmann, has been engaged by the Japanese Govern- 
ment to proceed to Yeddo, and construct there a number 
of new public buildings, including a palace, an edifice for 
law courts, and a House of Parliament. 


Mr. Robert Burnaby, late senior constructor at Ports- 
mouth, Mr. G. H. Stainer, late constructor at the 
Admiralty, and Mr. John Broad, chief constructor, 
entered on their duties as civil assistants at Chatham, 
Portsmouth, and Devonport Dockyards respectively, on 
the 1st inst. 


The gross receipts of the 22 principal railways in the 
United Kingdom, for the week ended February 21, 
amounted on 15,239 miles, to 1,061,322/., and for the 
corresponding period of 1885, on 15,043} miles, to 
1,065,021/., an increase of 195? miles, or 1.3 per cent., and 
a decrease of 3699/., or 0.3 per cent. 


The receipts on account of revenue from April 1, 1885, 
to February 27, 1886, were 79,160,3141. against 78,884,101/. 
in the corresponding period of the preceding financial year. 
The net expenditure was 80,839,150/., against 76,550,155v. 
to the same date in the previous year. he Treasury 
balances on February 27 amounted to 6,883,180/., and at 
the same date in 1885 to 8,404,541/. 


The Duke of Northumberland, Sir Frederick Abel, 
¥F.R.S., chemist tothe War Department ; Mr. R. Bourke, 
M.P., Lord Sudeley, and other gentlemen visited the Chil- 
worth Gunpowder Mills on Saturday in order to inspect 
the improvements and extensions which have been carried 
out during the last few months. They also witnessed the 
various processes in the manufacture of the brown pris- 
matic or cocoa gunpowder, and other kinds of explosives 
recently introduced into the service of the army and navy. 


A Times telegram says that telegrams from Spezia re- 
rt the trials of the speed of the Italia man-of-war, which 
ave been conducted there. So far they have not proved 
very satisfactory. This enormous ironclad is just out of 
the docks, and it is expected that after some slight defects 
in the machinery have been remedied the speed calculated 
on will be attained. At the first day’s trial the twenty- 
six boilers with which the ship is provided were all put 
into action, as well as the four engines. The highest 
speed reached was seventeen miles an hour. 


A mass meeting of the people employed at Nettlefold’s 
Smethwick Works was held on Tuesday, at which it was 
unanimously resolved not to submit to the reduction of 
10 per cent. A deputation from the workpeople subse- 
quently had a conference with the heads of the company, 
but as the latter would not withdraw or modify the notice 
it led to nothing, and the men withdrew, stating that they 
would not resume work unless the directors consented to 
halve the reduction. It is stated that the company have 
7,000,000 more screws in stock than they should have at 
this season. 


The Chilworth mills, which are remarkable as being 
the oldest gunpowder works in England, having been 
established under Queen Elizabeth in 1570, have been 
enlarged under the supervision of Director-General J. 
N. Heidemann, the inventer of the brown prismatic 
powder, who two years ago furnished the Government with 
the information which led to the present manufacture of 
this powder at the War Department Factory, Waltham 
Abbey. His skill as a specialist has been acknowledged 
by an order to prepare a powder of peculiar nature for 
the 110-ton breechloading guns now in course of construc- 





tion. The first of the 110-ton 
livered at Woolwich last Novem 
to be nearly ready. 


A novel copying press for letters is being introduced by 
Messrs. J. H. Ladd and Co., of 116, Com Victoria- 
street, in place of the usual screw and double-hand 
lever for forcing down the platen; the latter is con- 
nected to two light flat bars, the free ends of which are 
attached by bolts to two levers, hinged near the floor and 
connected at their long ends by a suitable footboard. 
For putting on the pressure, the operator has only to place 
his foot upon the board. There is no bottom plate, the 
table upon which this passes is mounted, taking the place 
of this board. The levers are pivotted about six to one, 
thus a considerable weight can be brought to bear upon the 
letter book. On removing the foot a long steel helical 
spring pulls the platten back into its highest position. 


The Journal de Bruxelles states that the experiments 
made at Bucharest have proved that the principle laid 
down by General Bria!mont is absolutely established : 
that the model of cupola to be recommended is one 
uniting the shape and dimensions of the German cupola 
with the French mechanism of rotation ; that the German 
embrasures, with protection pads, are more efficacious 
than the French embrasures; that if it be certain that 
the suppression of recoil is not injurious to the structure, 
the system of fixing the guns practised by Schumann is 
better than the carriage with the French hydraulic drag ; 
that if, however, the spherical calotte of the German sys- 
tem were put out of shape during the firing it is doubtful 
whether the firing could be continued with the same pre- 
cision. 


In August, 1884, the arrival of the celebrated 457 carat 
fine white diamond from South Africa was announced, 
and its subsequent purchase by a syndicate of London 
and Paris diamond merchants. The gem was intrusted 
to the care of one of the most skilful cutters, who has 
been engaged on the stone during the past eight months, 
and expects to complete the work in April next. As 
anticipated, the stone will turn out the most wonderful 
‘* brilliant cut” diamond on record, surpassing in weight, 
as also, it is believed, in colour, purity, and lustre, all the 
crown and historical brilliants of the world. The stone 
in its almost finished state weighs still 230 carats, but in 
order to give it the best possible shape and lustre it is 
intended to reduce its weight to something under 200 
carats. The Koh-i-noor weighs only 106 carats, the Regent 
of France 136? carats, the Star of the South 125 carats, 
and the Piggott 82} carats. The Great Mogul weighs 
279 carats. It is, however, a lumpy stone, only rose-cut, 
and if cut toa proper shaped brilliant it would probably 
not weigh more than 140 carats. 


The Telegraph Construction and Maintenance Company 
last year manufactured 1000 miles of cable for the Govern- 
ment, and for the same customer laid 322 miles of cable 
from Shanghai to Port Hamilton, the new coaling station 
off the coast of Corea. For the Eastern and South African 
Company they manufactured 740 miles of cable as a 
duplicate line between Zanzibar and Mozambique. They 
had also partially relaid and put in good working order 
the Heligoland-Cuxhaven cable. e Fastnet Rock, 
eight miles off the south-west coast of Ireland, had been 
connected by cable with Crookhaven, and_ telegraphic 
communication with the Sunk light vessel off Walton-on- 
the-Naze had been maintained with but slight interrup- 
tion. The two last-mentioned works were experimental 
particularly with regard to the Sunk lightship. They had 
great difficulty at first in keeping up the communication, 
but their electricians and engineers had, he believed, now 
quite overcome the difficulty. They were manufacturing 
a cable 550 miles long for the Eastern Company, to be laid 
between Singapore and Penang. They also had a contract 
with the Government for 2000 miles of cable awaiting 
signature as soon as the subsidy was confirmed by Parlia- 
ment. The dividend for the year was 20 per cent. 


uns was to have been de- 
r, and it is now repo 





Nortuern Pactric RaitroaD.—It is stated that the 
directors of the Northern Pacific Railroad have given orders 
for the completion of the Cascade division of that under- 
taking. It will extend from Cascade to New Tacoma, 
Washington Territory, and will complete the Northern 
Pacific from Duluth to the Pacific. 





THE FricTION OF MARINE Encines: ERRatuM.— 
We wuch regret that by a mischance a transposition 
occurred last week of the mean pressures of the two sets of 
indicator diagrams from the s.s. Cleveland, which appeared 
on page 207, the mean pressures given to the right-hand 
set of diagrams belonging to the left-hand set and vice 
versd. It was also the right-hand set of diagrams (not the 
left hand as stated in the text) which corresponded to the 
experiment made with the expansion gear full in—that is, 
with the shortest cut off—the left-hand set being taken 
with the expansion gear full out. 


BatTH AND WEST OF ENGLAND Society AND SOUTHERN 
Countigs AssociaTION.—This Society will this year hold 
its annual show at Bristol on June 2, 3, 4, 5, and 7, and 
money prizes amounting to upwards of 2800/., which is a 
considerable increase upon previous years, are offered for 
horses, cattle, sheep, pigs, poultry, cheese, butter, &c. 
The display of implements, machinery, and articles of 
general utility is always a very large one, and among 
other attractive features will be exhibitions of paintings, 
art manufactures, and horticultural specimens. e 
understand that an unusually large number of applica- 
tions for space in every department of the exhibition have 
already been received, and that it bids fair to be the most 
important meeting the Society has held. Sion. 
&c., can be obtained of the secretary, Mr, omas F, 
Plowman, Bath. 
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AURIFEROUS QUARTZ MILL FOR THE DISRAELI MINES SYNDICATE COMPANY 


CONSTRUCTED FROM THE DESIGNS OF MR. JULIAN DERBY. 
(For Description, see Page 222.) 
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TRON WORKING IN INDIA. 
As time goes on the Government and people of 
India will certainly endeavour to free themselves 
from their dependence on this country for certain 








classes of their manufactured goods. The cost of 
transport is a serious matter, and would be doubly 
so if the free passage of the seas were to be con- 
tested, while the time occupied in sending home 
orders and getting the work delivered, often 
prevents favourable opportunities being utilised 
as they should be. A more important con- 
sideration still is the necessity which will have to 
be faced inthe future of finding work and susten- 
ance for the ever-growing population. Under our 
gentle rule the ryots increase in number safe from 
the former bloody incursions of the wild Mahratta 
hordes, and from the famine and pestilence which 
followed in their train, and the time must come even- 
tually when larger manufacturing operations must 
be entered into to find employment for a popu- 
lation which has exceeded the number that can 
find the means of subsistence in the tillage of the 
soil, and the simple industry of the native artisan. 
In former times India had a large export trade not 
only in raw materials, but in manufactured goods, 
and at the same time supplied the wants of its own 
population. But in spite of being able to subsist upon 
the barest pittance the weavers and metal workers 
were unable to compete with machinery, and conse- 
quently English manufactures spread through the 
country and might have gained even a greater as- 
cendancy had native ideas and fashions been more 
studiously considered. 

There is, however, no reason why manufacturing 
operations on a large scale should not be conducted 
in India. Although the people are not robust yet 
they are patient and enduring, and can be taught 
new processes if the work be conducted with care 
and with due regard to their prejudices and religious 
opinions. Even when supplied only with the rudest 
appliances they have always been celebrated for the 
beauty and delicacy of their production. Shawls 
from Cashmere are considered fit for royal gifts, 
while Indian metal work has much to recommend it. 
Under the superintendence of the engineers of 
public works department all the great bridges of the 
northern railways have been rivetted up by native 
labour, and the English locomotive drivers are 
being replaced from the same source. For years the 
cotton mills of Bombay have been a household 
word in Lancashire, and although they only touch 
the fringe of the trade, yet their competition has 
been so severely felt in coarse yarns, that a philan- 
thropic agitation has arisen to prevent the mild 
native being made to labour all the seven days of 
the week, and thus to put his master at an advan- 
tage over English spinners who are controlled by 
factory legislation. Some time ago an iron works 
with one blast furnace was started at Barakar or 
Barukur, 136 miles from Calcutta, with a European 
staff numbering 22. Now that staff has been 
reduced to seven, although a second furnace has 
been built, and it has been found that the Hindoos 
are quite capable of conducting the entire opera- 
tions. 

No branch of manufacture should offer such good 
prospects of successin India as the production of iron 
in its crude forms, such as castings, bars, &c. Upon 
these the cost of their transit forms a large per- 
centage of the original value, more particularly 
when they have to be carried several hundred 
miles up country. On the seaboard it is probable 
that Glasgow and Middlesbrough could undersell 
any locally produced iron, but when land carriage 


ct | is added to the ship’s freight, a point is reached at 


which the two prices must be equal. In all the 
districts beyond that point the Indian manufacturer 
would have an advautage if his works were suitably 
situated, and would practically hold possession of 
the markets, for it is certain that neither iron nor 
sea freight can descend much lower than it is at 
present. 

Curiously the most promising district for the 
manufacture of iron in Hindostan is almost equi- 
distant between Bombay, Madras, and Calcutta, 
being more than 600 miles distant from the nearest of 
them. Here, in the neighbourhood of Moorwarra, 
there is found iron ore in abundance, a splendid 
coalfield, ample beds of limestone, together with a 
very considerable formation of manganitic ore, the 
whole being within a radius of forty miles, and 
within close proximity to railways. From a report 
by Mr. F. R. Mallet, of the Geological Survey of 
India, it appears that the ores are of various 
qualities, and are known to extend over a wide 
region. Mineralogically considered they are almost 
exclusively varieties of hematite and limonite (or 
red and brown hematite). An analysis of a specimen 
from a quarry at Bijori, which from its position is 





in a most favourable position for working, gave the 
following results : 


per cent. 
Ferric oxide ... 81.20 (or 56.84 p. c. of iron). 
Phosphoric acid ... Lal 
Sulphur ad .-- trace. 
Loss on ignition .. .- 13,42 
Insoluble ... ae. 
Alumina, lime, &c. 2.68 


It is estimated that the ore could be delivered at 
Moorwarra at one rupee (ls. 6d.) per ton. The 
bed has been worked for hundreds of years by the 
natives, and pits left by them are to be found in all 
directions, the depths of the stratum varying from 
2 ft. to 5 ft. No extensive boring operations have 
been tried to prove the extent of the bed, but it is 
believed to be continuous over the whole area. 
Many other similar districts are to be found near. 

The present interest in this ore, however, arises 
from the completion of a railway which the Govern- 
ment has lately been building to open up the coal- 
field of Umaria. This lineruns from Moorwarra to 
Bilaspur, and is approaching completion. The coal 
bed is at least 7 ft. thick and lies at a convenient 
working depth. Its dip is only slight, and so far 
very little water has been found, so that great 
hopes are entertained that it will prove of vast ser- 
vice to the railways in Central India, and will dis- 
place, to a great extent, the English coal. Coke 
could be made and delivered to the iron works at 
9.12 rupees per ton. 

The question of fluxes cannot be overlooked in 
estimating the value of a site for a proposed iron 
works, although in the case of the Bijori ore, 
which contains very little silicon, the quantity of 
lime required to render the slag fluid would be 
very little. At Moorwarra there are numerous 
limestone quarries sunk through the clay and 
alluvium, and the rock is of a good quality. The 
stratum dips rapidly, and it is possible that in the 
course of time the available supply on this spot 
would become exhausted. A few miles away there 
is another promising site for exploration, but if this 
should fail to prove satisfactory, the limestone area 
west of Bijerdghogar offers an unlimited quantity 
at the surface of the ground. The local stone can 
be delivered at Moorwarra at 1.8 rupees a ton, and 
would cover all requirements for some years. 
Dolomite is found at Mirganj on the Great Indian 
Peninsular Railway, 11 miles from Jabulpur and 68 
from Moorwarra. It occurs in the ‘‘ marble rocks,” 
which approximate very closely to normal dolomite. 
Should the manufacture of steel by the basic 
process be ever contemplated this material would 
be very suitable for forming the lining of the con- 
verters. At Gosulpur there occur manganese ore 
which could be worked into speigeleisen for use in 
the steel manufacture. Fireclay, which is locally 
made into bricks, is found at Jabulpur. 

Thus all the materials required in the manufac- 
ture of iron on a large scale, are found grouped 
around Moorwarra in the very centre of India, and 
removed as far as possible from European competi- 
tion. At present the price of Swedish bar iron at 
Jabulpur is 166 rupees per ton, while it is esti- 
mated that Indian iron of a similar quality could be 
sold at the same place for 80 rupees, or less than 
half. Even at Agra or Gwalior the difference of 
prices would be about 70 rupees. The estimate of 
price is not merely hypothetical, for there is the 
experience of the Government work to form a basis, 
as well as of a small charcoal iron plant which has 
been worked at Moorwarra, and has produced pig- 
iron at a cost of 30 rupees, the output being sold to 
the Government at 50 rupees. The demand is 
enormous, and would be able to swallow up the pro- 
duction of any plants. The item of iron sleepers 
alone is likely to absorb vast quantities of iron in 
the future. Already more than 3,000,000 Denham- 
Olphert sleepers have been imported from Glasgow, 
and the rapid decay of the timbers already laid pro- 
mises an enormous trade in some form of metallic 
way. Then the native demand to supply the daily 
wear and tear of agricultural and other tools, is im- 
mense. The time and the situation seem oppor- 
tune for an attempt which may mean a good deal 
both to India and England. Although we should 
be sorry to see any trade leave this country, yet 
there is no part of the world where we would be so 
willing it should go to as India, for it is our 
greatest and almost our only free market, and 
any improvement which can be effected in its 
finances or in the prosperity of its people, must 
add to the stability of the Empire, and stimulate 
consumption in other branches of manufacture. 
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THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

THE discussion on the experiments of Professor 
Hughes, the President, relating to the influence of 
the nature and form of a conductor on the self-in- 
duction of the electric current traversing it, was re- 
sumed on Thursday evening, February 25, by Mr. 
W. H. Preece, F.R.S., who gave an account of 
some experiments which he had made some time 
ago, and brought before the Society in a paper on 
‘*Shunts,” published in the Society’s Journal. 

These experiments showed that the self-induction 
of an electro-magnet coil with a soft iron core was 
increased seventeen times when the current was 
passed through it, and a second similar coil con- 
nected in series with it. Adding an iron armature 
to join two ends of the cores raised the self-induc- 
tion to 496 times that obtained from the single coil, 
and joining the other poles by a second armature 
so as to complete the magnetic circuit brought it 
up to 2238 times that of the single coil. When 
the coils were joined in multiple arc the self-in- 
duction was some 5000 times greater than that of 
the single coil. 

The coils of relays have been found to seriously 
retard the speed of signalling, and hence they are 
now made with the armatures cut across to break 
the magnetic circuit. The galvanoscope or current 
detectors, formerly supplied with Morse ‘instru- 
ments, is also found to cause considerable ‘self- 
induction and has been discarded on recent in- 
struments. 

Mr. Preece referred to the experimental tele- 
graph line of copper wire put up by the Post Office 
between London and Manchester, a length of 
278 miles, last year, and the higher rate of speed of 

signalling obtained from it as compared with an iron 
wire line. He also stated that four long distance 
telephone lines erected and insulated in the best 
manner were also run between London, Liverpool, 
and Manchester, with a view of testing the tele- 
phone ; but the result was a failure. The speech 
obtained was blurred and indistinct; but if the 
lines had been of copper instead of iron it is pro- 
bable that the experiment would have been success- 
ful. Mr. Preece does not think there is much to 
be gained by using stranded iron wire in place of 
the solid iron wire now employed for telephonic 
lines. Such awire as Professor Hughes has shown 
would offer far less self-induction than a solid wire; 
but as Mr. Preece observed, it would retain the 
snow better than a solid wire, and its electrostatic 
capacity would be from 5 to 10 per cent. greater. 
Moreover, it would rot more easily owing to the 
lodgment of wet aboutit ; and the decay of a strand 
would seriously impair its strength. 

Professor J. A. amine pointed out that a wire 
with a radial or niched cross section would have 
less self-induction than a solid wire; a fact which 
obviously follows from the results of Professor 
Hughes if not mentioned by him. This pinion 
wire is substantially the same as the ‘‘ spiral wire” 
introduced from America some time ago, and 
recommended to the British public by its pro- 
moters as diminishing induction in telegraph wire. 
At the time the prospectus of the Spiral Wire 
Company appeared, the matter was pooh-poohed 
by some electrical authorities ; and the company 
suffered the fate of many of its compeers at the 
time. But after the experiments of Professor 
Hughes there must have been some virtue in 
the four niches or grooves cut into the wire and 
running spirally round it like the rifling of a fire- 
arm. It was in fact a pinion-wire of steel. We 
understand that about two miles of it were tried for 
telephonic work in this country, but the advantages 
of it over ordinary line were not apparent on this 
short distance. Ona long distance line, however, 
they might have been more marked ; especially if 
the grooves had been cut deeper into the metal. It 
is not unlikely that this form of wire will receive 
more attention in the future. 

Professor Silvanus Thompson remarked that sili- 
cious bronze or copper wires of highresistance and low 
self-induction have for some time been largely used 
on the Continent in preference to iron wires which, 
owing to the electro-magnetic properties of the 
metal, were the worst for the transmission of 
rapidly fluctuating currents. No doubt iron wire 
is not the right conductor to use for long distance 
telephony ; but for short city linesit does not appear 
to matter in practice ; and as to wires of high re- 
sistance being used, experience shows, we believe, 


wires of high conductivity. This is a practical con 


with this question. 


pressed a doubt. 


gested by Professor Forbes, did really exist. 


through it at all. 








FOR THE COLONIES. 


stock, &c., for the New South Wales railways, had 


question and debate in the Colonial Parliament. 
On the 10th of September last, during a debate on 
the ‘‘ Address in reply to the Governor’s Speech,” 


of the Select Committee previously referred to, made 
the following remarks, as given in the Sydney Morn- 
ing Herald of September 11. He said: 


‘The importation of railway material for last year 
amounted in value to 507,165. He thought the House 
should insist on some different system being advupted for 
the purchase of this plant. There were hon. members 
who were agents for companies receiving orders from the 
Government to the extent of thousands of pounds with- 
out competition. There was the ‘ A. B. C.’ Company, for 
instance” (naming a well-known firm of locomotive makers 
in America). ‘‘ Mr. Augustus Morris had said in his sworn 
evidence before a commission, of which he (Mr. Smith) 
was a member, that no English firm could execute the 
order for the twenty locomotives a by the Govern- 
ment. Why were not tenders invited ? 

‘Mr. Wright” (the Minister for Public Works): ‘‘ For 
what engines ? 

‘* Mr. Smith: The twenty American engines. 

“Mr. Wright: Tenders were invited. 

‘Mr. Smith: Mr. Morris in his sworn evidence— 

** Mr. Wright: I am not responsible for his evidence, 
“Mr. Smith: I will ask the hon. member to con- 
tradict it. 

** Mr. Wright: I have contradicted it. 

** Mr. Smith: I willask the hon. member to bring proof. 
Mr. Morris’s evidence went to show that the state of 
affairs in connection with our public works was highly 
discreditable. Orders were given to firms the representa- 
tives of which were members of the Government. r. 
Morris said that he only obtained one per cent. commis- 
sion, and that Towns and Co. were the real agents. 
There were other members of the Government who had 
received similar orders. There was a return of 43,000I. 
worth of material being let to a firm without competition, 
and without the officers of the department being con- 
sulted. He defied the Government to say that they had 
not given large orders to their friends without competi- 
tion, and he believed that indirectly the Government 
would manage to cause a good deal of annoyance to any 
officer who reported adversely to their plans.” 

In this quotation we have omitted the name 
of the American locomotive makers referred to, 
and inserted the letters ‘‘ A. B. C.,” because we are 
desirous of avoiding all invidious references not 
material to the issue. The point of Mr. Smith’s 
remarks will be at once seen when it is known 
that the Prime Minister at the time the order was 
given was understood to be a principal, if not the 
principal, partner in the firm of ‘‘ Towns and Co.” 
—a position that has never been, so far as we 
are aware, attempted to be denied—and that 
‘*Towns and Co.” were the real agents of the 
‘A. B. ©.” Company, Mr. Morris being the 
nominal, or active local agent of the company, 
although he appears to have received only a small 
fraction of the commission, viz., ‘‘one per cent.” 
To prevent the possibility of misunderstanding, 
it is only right to say that, so far as Mr. Morris’s 
action in these matters is concerned, no reflection 
is intended, as he holds a position, we believe, of a 
legitimate kind. 

In his reply, on the 23rd of September, the 
Minister for Public Works is reported in the Sydney 
Morning Herald to have said : 





that such wires are more apt to cause leakage than 


“The next question was about the locomotive engines, 


sideration which one may easily ignore in dealing 


In replying to several questions put to him during 
the discussion, Professor Hughes observed that he 
had made some further researches, which he would 
publish in the Journal of the Society. He stated 
that the results of the paper he had read were ob- 
tained in a great variety of ways, which appeared to 
preclude the existence of any ambiguity in their 
meaning, a point on which Lord Rayleigh had ex- 
He was not convinced that the 
longitudinal self-induction current in a wire, ~~ 

t 
appeared to him that there was a current across the 
wire from the axis where the electromotive force of 
self-induction was greatest to the circumference 
where it was least ; and were it not for the wire 
relieving itself of self-induction in this way, it 
would be difficult for an electric current to pass 


ENGLISH v. AMERICAN LOCOMOTIVES 


WE concluded our remarks on this subject in our 
issue of February 12 (see page 159 ante), by saying 
that the placing of Government contracts for rolling 


for some time past been the subject of frequent 


on the opening of Parliament, Mr. Smith, chairman 


- | and the explanation he had to offer was a very simple one. 

Early in the year 1883 an emergent order was sent home 
by the present Government—either by Mr. Copeland, the 
former Minister for Works, or by Mr. Stuart—to the cele- 
brated makers, Messrs. ‘X. Y. Z.’ and Co.” (naming 
an English firm) ‘‘who were the best makers in the 
world. There was no competition ; there could be 
none, because there was only the one firm who made that 
special engine. Twelve months after the order was 
sent home, or in 1884, he was informed that Messrs, 
‘X. Y. Z.’ and Co. could not deliver the contract until the 
middle of 1885; and the communication was sent to the 
locomotive superintendent, who wrote that unless engines 
could be supplied, the whole railway service would break 
down, and he advised the Government to ask the ‘ A. B. C.’ 
Company” (the American company previously named by 
Mr. Smith) ‘* what the earliest date was by which they 
could deliver some of their engines. Acting on the loco- 
motive superintendent’s recommendation, communication 
was opened with the ‘A. B. C.’ Company, who in reply 
offered to deliver the whole Jot of engines required 
within the eight months, six of them within two months. 
The locomotive superintendent reported that these en- 
gines could do better work than English engines of similar 
make, The order was given for twenty powerful locomo- 
tives, but there was no competition—and there could be 
none—for the particular type of engine for which they 
were sole makers.” 

The concluding remarks of the Minister are re- 
ported somewhat differently, though to the same 
effect, in the Sydney Daily Telegraph, which gives 
them as follows : 

** Acting on the locomotive superintendent’s recommen- 
dations, a communication was sent to the ‘ A. B.C,’ 
Locomotive Company, and there he wished to explain a 
mistake which he made a few evenings ago, when he told 
the hon. member for East Macquarrie that Mr. Augustus 
Morris was not the Sydney agent fur the American firm. 
At the time he believed that he was not, but from subse- 
quent inquiry he found that he was. The department 
inquired the price at which the ‘A. B. C.’ Locomotive 
Company could send twenty engines, and when the reply 
came to hand it was found that they could send them for 
about 200/. each less than ever had been paid for them be- 
fore, and 500/. less than had been paid to Messrs, ‘ X. Y. Z.’ 
and Co., and that they could supply some of the engines 
within three months. In addition to those facts the loco- 
motive superintendent maintained that they were stronger 
engines and would do more work than the ‘X. Y. Z.’ 
engines. In that instance there was no competition 
because there could be no competition. The firm from 
which they obtained the engines was the only one that 
made locomotives of that particular kind.” 


On the 30th of September, the Minister, in reply 
to a question by Mr. Abigail in the Legislative 
Assembly in reference to these engines by the 
‘A, B. C.” American Company, further said: 


‘*The original cost of the ten American engines im- 
ported during the present year was 2600/. each for both 
goods and passenger engines. The total cost of each, in- 
cluding all alterations, repairs, &c.,to date, was: Passenger 
engines, 30037. ; goods engines, 2985/. The agent-general 
had been unable to get an offer in England to build these 
engines in time, and as they were urgently required re- 
course was had to America.” 


‘*Ten” is the number of engines given in the 
newspaper, but this is evidently a printer’s error, 
twenty being the correct number, as given in the 
Minister’s previous statements. 

Although there is a notable strain of inconsistency 
and contradiction in the Minister’s explanations, 
with which we shall presently deal, yet the tone of 
apology for giving the order in question to the 
American firm is the marked feature of the 
Minister’s statements, and no unbiassed person 
can read them without feeling, we are sure, that 
no such tone would have been necessary, or would 
have been adopted, if it could have been shown that 
American locomotive makers were in a position to 
supply engines on equal terms, and in the open 
market, with English makers. The inconsistency 
and contradictions in the Minister’s explanations to 
which we have referred are apparent in his stating 
that the engines obtained from America in emer- 
gency, and pending the delivery of those then 
under construction in England, ‘‘ could do better 
work than English engines of equal make,” or as 
the Sydney Daily Telegraph has it, ‘* were stronger 
engines and would do more work than the ‘X. Y. Z. 

engines,” while in the early part of his explana- 
tions he was at some pains to show that his pre- 
decessor in the Ministry had originally placed 
the order in England because the engines required 
were of a ‘‘ special”’ type made by one firm in Eng- 
land, stated to be ‘‘ the best makers in the world,’ 

which engines were therefore, by obvious inference, 

specially suitable for the requirements of the rail- 
way. Why, it may with reason be asked, did his 
predecessor go in the first instance to England for 
the locomotives in question if it was the fact, as the 
concluding portion of the Minister’s statement 

implied, that engines could be obtained from 
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America at a few months notice, not only at a price 
‘¢ 5001. less than had been paid to Messrs. ‘ X. Y. Z.’ 
and Co.” (whatever the exact meaning of such 
vague language may be), but were ‘‘ better engines” 
or ‘‘were stronger engines and could do more 
work” than English engines? The thing is too 
absurd for argument; and we can only say that if 
members of the Legislative Assembly and the public 
of New South Wales were satisfied with the expla- 
nations of the Minister, they are very easily satis- 
fied. That the public were not quite satisfied may 
perhaps, not incorrectly, be gathered from the fact 
that the Minister lost his seat in Parliament at the 
general election which took place in thecolony shortly 
afterwards. 

The statement as to the ability of the American 
engines to ‘‘ do better work than English engines,” 
is put, it will be seén, into the mouth of the 
‘locomotive superintendent,” but this probably is 
to be accounted for by a habit of off-hand and 
inaccurate statement observable in the official 
utterances of the Minister. This want of ac- 
curacy on his part may be seen, first in his 
point-blank and reiterated contradiction of Mr. 
Smith’s statement on the 11th of September that 
the twenty engines in question had been given to 
the American firm ‘‘ without competition,” which 
the Minister afterwards, on the 17th of September, 
had to admit was true ; and again by his having to 
admit, as he did on the same occasion, that 
his contradiction was incorrect of Mr. Smith’s 
statement in reference to Mr. Morris’s relations 
with the ‘‘ A. B. C. ’’ Company. We should like, 
therefore, to see, in the original, the so-called 
‘report ” of the locomotive superintendent be- 
fore attaching any ‘weight to the Minister’s re- 
marks on that point. Moreover, the Minister’s 
statement in regard to the ‘‘ emergent” order 
placed by his predecessor with the ‘‘ X. Y. Z.” Com- 
pany in England, to the effect that ‘‘ there was 
no competition, there could be none,” &c., is only 
literally correct, The facts of the case are, that 
at the time the order was given to the ‘‘ X. Y. Z.” 
Company they were engaged on an order for loco- 
motives for the Government which they had ob- 
tained in open competition with the leading makers 
in this country, and the order in question was 
given asa mere extension in number of the current 
order and at the same price. English makers are 
not, we fancy, so fortunate as to get orders without 
competition, however much the Minister’s remarks 
tended to create the impression that American 
makers were not specially favoured in this respect. 

That American engines are more costly, to the 
colonies, in place of being, as was represented by 
the Minister, cheaper than English-made engines, 
is clear from the Minister’s reply to the question 
asked by Mr. Abigail, on the 30th September, as 
given above. There the ‘‘ original cost” of the 
American engines in question is given at 26001. 
each—the engines being of the ordinary ‘‘ Mogul” 
type, i.e., with outside cylinders, 18 in. in diameter 
by 26 in. stroke, and six coupled wheels, with a 
two-wheeled bogie in front ; ten of the engines 
having driving wheels 4 ft. in diameter, and ten 
of them (for ‘‘mixed” traffic, and referred to 
therefore by the Minister as ‘‘ passenger” engines) 
having driving wheels 5 ft. in diameter. Whether 
the sum of 26001. was for the engines delivered 
f.o.b. in New York or in Sydney Harbour does not 
appear, although, probably, the former was the 
place of delivery, since the ‘‘total cost’ of the 
engines, including, it should be observed, the sig- 
nificant items of ‘‘all alterations, repairs, &c., to 
date” (i.e., within six months of commencing to run) 
amounted in round figures to the substantial sum 
of 3000/. each. In contrast with this price, we can 
state from our knowledge of prices prevailing for 
years past in this country, and without fear of 
contradiction, that engines of equal power, per- 
formance, material, and finish, in accordance with 
the ‘‘ A. B. C.” Company’s own ‘‘ Mogul” specifica- 
tion, now before us, could be supplied in any quan- 
tity by the best makers in this country, f.o.b. in 
London, Liverpool, or Glasgow for prices varying 
(according to the state of the market and the port 
of shipment) from 4501. to 550/. per engine less 
than the ‘‘original” price —viz., 26001. —of the 
American engines. Moreover, assuming delivery 
in the colony, the same engines could be sup- 
plied from this country not only f.o.b. in Sydney 
harbour, but ‘in working order” on the railway in 
Sydney (including haulage thereto and erection) for 
at least 250/. or 3001. less than the said ‘‘ original” 
price of these American engines, about which the 








Minister spoke in such exaggerated language, and 
which actually cost the Government ‘‘ 29851.” and 
‘¢ 30031.” respectively, within six months of their 
commencing to run. In fact, if we mistake not, 
English makers have been supplying the colony 
during the last ten years or more with locomotives 
at the lower scale of prices we have just named. 
In this comparison we are assuming, as we have 
indicated, engines made of the quality of material 
and to the standard of detail and finish peculiar to 
American engines, locomotives of the material, 
detail, and finish adopted in English practice being, 
as we shall hereafter show, very different and 
superior machines. 

But extravagant as was the “original” cost of 
the American engines, and much more so the 
‘*total” cost, it appears from the Minister’s state- 
ment that the price of this lot of engines was 
‘about 2001. each less than ever had been paid 
for them before” to this American company—it 
being ‘the only one,” the Minister said, ‘‘ that 
made locomotives of that particular kind.” In 
fact, the official returns of rolling stock show that 
no other American company but this ‘‘one” has 
ever been privileged to supply the colony with 
locomotives ! That these engines—of the ordinary 
“ Mogul” type—can be made by ‘‘only one” com- 
pany is an absurdity of statement that could only 
have been ventured upon by the Minister in reli- 
ance on the want of technical knowledge of his 
audience, an absurdity of statement which even 
the ‘* A. B. C.” Company would be the first to 
admit. That, however, is by the way. The main 
point is, that here we have evidence out of the 
mouth of the Minister himself, that the American 
locomotive makers were in the habit of receiving 
“about 2001.” more—why? is not explained by 
the Minister—for engines which even at the re- 
duced ‘‘ original” price of 26001. were each costing 
the colony, as we have shown, many hundred 
pounds more than the price at which equal engines 
could have been supplied from this country. We 
commend this fact to public attention in New 
South Wales—a colony that prides itself on follow- 
ing, as behoves a well-trained and dutiful daughter, 
in the free-trade footsteps of the mother-country. 

Having disposed of the pleas of ‘‘less cost” and 
‘‘ greater fitness,’ as we may shortly call them, so 
groundlessly advanced by the Minister in defence of 
the department and in favour of American engines, 
we shall now deal with the only plea which can be 
regarded as affording even a plausible excuse for 
the department having given the order in question 
to American manufacturers, viz., that the engines 
were wanted in ahurry. As to this, it may be re- 
marked that it is rather a notable circumstance that 
the authorities should have allowed ‘‘ twelve 
months,” as the Minister admitted, to elapse after 
placing the ‘‘ emergent” order with the ‘‘ X. Y. Z.” 
Company in England, before they discovered that 
that company—owing, as we understand, to pres- 
sure of prior orders—could not deliver the engines 
as early as was required, especially so when it is 
known (a fact which the Minister seems not to have 
thought fit to tell his audience) that the time of de- 
livery was distinctly stated by the ‘ X. Y. Z.” Com- 
pany when the ‘‘emergent” order was placed in 
their hands, and was adhered to by them with ab- 
solute punctuality. Moreover, the discovery at 
the eleventh hour that ‘‘the whole railway ser- 
vice would break down” unless the engines were 
promptly delivered seems to have coincided in an 
almost miraculous manner with the circumstance 
that the ‘‘ A. B. C.” pe were in a position to 
undertake ‘‘to deliver the whole lot of engines re- 
quired within eight months, six of them within two 
months,” as stated by the Minister. The coincidence 
is so remarkable as to suggest, it may be, to some 
of our readers the possibility of a friendly ‘‘ tip” 
having been conveyed at a suitable time by ‘‘a nod 
or a wink ” from head-quarters to the local agents 
of the ‘“‘ A. B. C.” Company. If a friendly ‘‘ tip” in 
due season be not the true explanation of the 
rapidity with which the American firm was able to 
supply the engines, the locomotive superintendent 
is certainly to be congratulated on the happy in- 
spiration which led him to ‘‘ advise the Govern- 
ment to ask” a question of the ‘‘ A.B.C.” Com- 
pany which saved the railway department (according 
to the Minister) from total collapse, and at the same 
time did the ‘‘ A.B.C.” Company the good turn of 
putting the handsome sum of 52,000/. into its 
pocket without the inconvenience of competition. 
As to that company being in a position—assuming 
no friendly tip to have been conveyed to it—to 





‘“‘deliver” the whole lot of engines within eight 
months, and ‘‘six of them within two months,” or 
‘*three months,” as the Sydney Daily Telegraph 
has it, we desire to speak with due caution in the 
absence of clear evidence as to where ‘‘ delivery ” 
was made by the manufacturers. Of this, how- 
ever, we are persuaded that ‘‘ delivery” of six of the 
engines within two, or even three months could 
only be consistent with delivery at New York, 
which confirms our belief, as stated when dealing 
with the question of cost, that the price named by 
the Minister—viz., 2600. per engine—was f.o.b. at 
New York. We may add that one would naturally 
have expected the authorities in the colony, not- 
withstanding the length of its purse and the ease 
with which at present it borrows money, to look 
a little ahead in placing their orders for locomotives 
and thus save the public funds to the extent of 
many hundred pounds per engine. 

ile on this part of the case we may point 
out, as affecting materially the time required for 
executing an order, that while the New South 
Wales Railway Department is ready apparently to 
accept locomotives from America of the pattern 
which the manufacturers happen to have in stock, 
or which it best suits them to turn out rapidly, and 
made of the ordinary materials peculiar to American 
engines, English manufacturers are placed at the 
disadvantage, as regards time—to say nothing now 
as regards cost—of being tied down strictly to spe- 
cifications, not only fixing the general arrangement 
and details of the locomotives, as specially designed 
to suit the requirements of the railway, but stipulat- 
ing for materials of special brands and quality for the 
essential parts of the engines. 

We purpose in a su uent article to compare 
the peculiarities of general arrangement and detail, 
which may be regarded as constituting the dis- 
tinctive types of English and American loco- 
motives, and to note their effeot on the first cost 
and efficiency of the engines; and then to re- 
view certain features in the specification under 
which tenders were recently invited by the 
New South Wales Government, which may, on 
the one hand, be regarded as indicative of colonial 
experience and practice, and which, on the other 
hand, tend to affect, favourably to one side or the 
other, competition between manufacturers in this 
country and in America. In the mean time we think 
we have made out, on the facts disclosed in regard 
to New South Wales, a strong primd facie case in 
favour of English locomotives so far as our Australian 
colonies are concerned—a case which equally applies 
to other countries, similarly circumstanced, where 
locomotives are used. 








THE EFFECTS OF FROST. 

ALTHOUGH the action of alternate frost and thaw 
is not the only—and in an atmosphere like that in 
our large cities, probably not the most dangerous— 
enemy of building materials and of natural stones in 
particular, yet the investigation of this influence is 
of sufficient importance to merit more general at- 
tention than it has hitherto received. It is due to 
the instigation of Professor Gottgetreu, of Berlin, 
that this subject has recently been taken up and in- 
vestigated in a more rational and practical manner 
than that in which it had been previously treated 
by such experimenters as Brand, A. Braun, and L. 
Tetmayer. The investigation was intrusted to Dr. 
Ad. Bliimcke, and the method employed was one 
roughly suggested some years since by M. Héricart 
de Thury, and consisted in exposing experimental 
pieces of various natural freestones to the alternate 
action of frost and snow by placing them in a 
metal receptacle surrounded by a freezing mixture. 

Two cubes were prepared of each material to be 
tested, the sides having a length of 3} in., with 
rough faces ; one of these cubes was immersed in 
a dish of water under the receiver of an air-pump, 
and by this means any air in its interstices was 
removed and it was completely saturated with 
water. The quantity of water absorbed was accu- 
rately ascertained in each case, and for the purpose 
of defining the specific gravity each sample was 
exposed to an air-drying process at 86 deg. Fahr. 
The second sample was only wetted by means of a 
syringe, but the results in both cases were very 
similar as far as the effect of freezing was concerned. 

The experimental freezing chamber is illustrated 
in the accompanying sketch, in which aa is a vessel 
made of thin sheet metal about 5 in. square and 
10 in. deep, with a pyramidal bottom for the collec- 
tion of water ; inside this vessel, supported on a 
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wire framing tt, which is suspended from a bar s, 
resttwo cubes. The vessel with its contents is sur- 
rounded by a larger metal casing  b of a similar 
shape, leaving a space of about 2 in. all round ; 
this space is filled with a freezing mixture consist- 
ing of three parts of pounded ice and one part of 
ground rock salt, the temperature produced by this 
mixture being about 5 deg. Fahr., or 27 deg. below 
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freezing. Suitable lids cover up the vessels at the 
top, the one for the outer casing being box-shaped 
and also containing some freezing mixture. The 
inner casing aa is held in position in the outer 
casing by being supported at the bottom by the stay 
g and tied at the top by two wires attached to little 
wire eyes. 

Previous to starting the investigations the experi- 
menter satisfied himself that in a period of two 
hours the interior of a stone of the dimensions 
adopted was completely reduced to that of the 
freezing mixture ; this was ascertained by drilling a 
hole to about the centre of a stone and inserting a 
thermometer. To make sure of the process, each 
set of stones was allowed to remain in the freezing 
chamber for three hours, the chamber being pro- 
tected against the influence of the external tem- 
perature by felt covering. The stones were then 
removed, be in a vessel with water above freez- 
ing point, again fully charged with water, all loose 
material, if there was any, carefully brushed off 
the sides with a feather and the experiment re- 
peated, until each stone showed distinct signs of 
deterioration, such as cracks, flakes, or chips com- 
ing off the corners or surfaces. The results obtained 
were tabulated, and although they do not at present 
cover much ground, and may have a more local 
than general value, since the stones that have been 
under trial are not universally known, yet the 
investigation deserves widespread publicity, as it 
shows the mode of determining with very simple 
and inexpensive apparatus the resistance of building 
materials against frost. The example thus set 
might be followed with advantage by architects and 
others intrusted with the selection of natural or 
artificial stones for the erection of buildings and 
other important structures. 

As a general law Dr. Bliimcke considers that the 
material best able to resist the action of frost is that 
which, during a given number of freezings, loses the 
smallest quantity of particles, and a summary of his 
results is given in the Table annexed. 





Sandstones. 
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REMARKS.—AIl the various sandstone cubes showed cracks, 
mostly parallel to one or more edges of the cube, and generally 
close to it, and which, on the freezing being continued, led to the 
breaking off of particles. 

1, Pieces of considerable size broke off. 

2 and 3 showed cracks throughout the block. 

4 was intercepted by darker layers which deteriorated more 
rapidiy than the lighter parts, the latter only showed a crack. 

6, Came off in scales on the surface. 

7. Cracks and fissures. 

8. Scaled off on the surface. 

9, After having been frozen thirteen times, one corner broke off, 
the previously mentioned cracks along the edges only showed 
after forty-three freezings, 





Roughly speaking, each of the cubes weighed 
about 2 lb., and the number of grammes of material 
broken off may be approximately taken as repre- 
senting thousanth parts of the original weight.* 
It would perhaps, as the author suggests, be 
feasible to calculate the approximate deterioration 
of building materials during a number of years, but 
in our exceeding changeable climate this might lead 
to very inaccurate results. 

The experimentsare still being continued by Dr. 
Bliimcke at the laboratory of Professor W. von 
Beetz, in Berlin, and we shall probably return to 
the subject again when more numerous results 
have been obtained. For the above information 
relating to these experiments we are indebted to 
Dr. Bliimcke. 





NOTES. 
On RapiaTIon FROM Snow. 

Mr. Joun AITKEN, of Falkirk, hascommunicated to 
the Royal Society of Edinburghashort paperon ‘‘Ra- 
diation from Snow, and the Influence on Climate of 
the Small Conducting Powerof Snow.” Inillustrating 
the protection afforded by the bad conducting power 
of snow, the paper stated that when the ground was 
covered with snow, and the temperature of the sur- 
face was found to be several degrees below zero, 
the temperature at the bottom was only 32 deg., 
and it was found that when snow had lain on the 
ground for a considerable time, vegetation had 
taken place underneath it. In the Alps, when the 
snow cleared away, vegetation was found to be in 
an advanced condition. At the same time, when 
snow lay for a considerable period on the ground, it 
had a retarding effect on the season, by preventing 
the absorption of heat by the earth from the sun. 


Sir Wirtt1aM THomson on Mouruat ATrRactIoN 
AT Minute DIsTAaNnces. 

At the last meeting of the Royal Society of Edin- 
burgh, Sir William Thomson made a communica- 
tion in which he dealt with the magnitude of the 
mutual attraction between two pieces of matter at 
distances of less than ten micro-millimetres. He 
explained that physicists were now generally 
adopting the term micro-millimetre for the pur- 
pose of denoting the thousandth part of a milli- 
metre, and that he had himself adopted the limit 
of ten micro-millimetres to give definiteness to 
Laplace’s theorem that the mutual attraction of 
particles of matter begins to be sensible only at in- 
sensible distances. Starting with Newton’s law of 
attraction, that the force of attraction between two 
bodies varies inversely as the square of the dis- 
tance, he stated that it was probable, judging from 
Cavendish’s experiment, that this law held over any 
sensible distance. When the distance between the 
pieces of matter, however, was only such as was 
stated in the title of his paper, the author found 
that the force of mutual attraction was increased 
to an enormous degree. This was illustrated by 
the remarkable attraction which was developed in 
two plates of glass when they were brought into 
contact with one another. The explanation of this 
apparent deviation from the Newtonian law was to 
be found, he said, in the mutual movements of the 
molecules of the two pieces of matter, when the 
bodies were brought within a distance of each other 
comparable with the distance between the mole- 
cules of which each was composed. 


A Direct WrrE To AUSTRALIA. 

Sir T. M‘Ilwraith has been expressing his astonish- 
ment that the Queensland Legislative Assembly 
should tolerate a ‘‘ monstrous” charge of 10s. 10d. 
a word exacted by the telegraph companies, with 
the permission of the Telegraph Conference at 
Berlin. To overcome the monopoly he advocates 
the construction of a direct line from Australia to 
England, all the colonies combining to carry it out ; 
but as some time may elapse before the adoption of 
such an expensive measure, we would venture to 
point out to the Queensland Legislative Assembly 
that there exists a much easier way of reducing the 
tariff. As we pointed out some time ago, the 
Russians have carried their land wire to Penjdeh, 
or to within 700 miles of the commencing point of 
the land wire of India, and if this gap were 
bridged, cable rates would only commence from 
Singapore to Australia, and the cost of the message 
would fall to two or three shillings a word. The 





* In the Table, the different sandstones are arranged 
according to their resistance to frost, the first, having 
lost arsed five thousanths of its original weight, being the 
weakest, 





Indian Government has got in reserve enough wire 
to extend the Indian telegraph system to Herat, and 
the telegraph authorities at Simla are anxious and 
ready to lay it down. The work could be done in 
a few months, and if there were objections to con- 
necting the line with Penjdeh it could be carried 
west of Herat to the commencing point of the 
Persian system at Meshed. Of course the Australian 
messages would have to traverse Russia, but they 
do that already, the Indo-European Telegraph Com- 
pany’s wire traversing the Caucasus on its way to 
the Persian Gulf. The remedy, therefore, to the 
present state of affairs, so detrimental to trade, rests 
in the hands of the English Government, and we 
recommend Sir T. M‘Ilwraith to exercise pressure 
to induce it to carry out the desires of the Indian 
Telegraph Department, and lay down to Penjdeh 
the wire which is now idling in store at Quetta. 


THE New Srar In Orion. 

The new star in the constellation Orion, which 
was discovered by Lord Crawford’s astronomers at 
Dun Echt Observatory, presents, according to the 
French astronomer M. Wolf, some characteristics 
which completely distinguish it from the two tempo- 
rary stars which have been discovered since the 
application of the spectroscope to the study of these 
bodies. The star T of the Crown, observed in 
1866, and that of the Cygnet, which appeared in 
1876, both offered at the moment of maximum 
splendour a spectrum of dark rays on which a 
number of brilliant lines were seen, those of hydro- 
gen in T, and those of hydrogen, sodium, magne- 
sium, and the green rays of nebulz in that of 
the Cygnet. Since then these lines have by 
degrees disappeared; T of the Crown has a con- 
tinuous spectrum, and the star of the Cygnet no 
longer only shows the green rays of a nebula, a 
singular instance of the transformation of a star 
into a planetary nebula. The new star in Orion 
gives a spectrum appertaining to Class III., section 
a, of Vogel ; and it is furrowed by a series of black 
bands on a luminous bcttom. These bands, to the 
number of seven at least, are distinctly ended on 
the violet side and fade away on the red side. At 
first sight some in the green and blue seem to ter- 
minate in a bright line. The spectrum is also re- 
markable for the splendour of the red and 
orange, a fact which accounts for the colour of the 
star, but contrary to what usually happens in 
orange stars, the more refrangible part is much pro- 
longed. The sudden appearance of this star 
cannot be attributed, in M. Wolf’s opinion, to an 
incandescence of gaseous masses in the chromo- 
sphere. Its spectrum is, in fact, similar to one of 
the most marvellous stars of the heavens, namely, 
Mira Ceti, or o of the Whale. M. Wolf con- 
cludes that the new star is not a temporary star, 
but a variable star become visible to us by a sudden 
increase of conflagration. Even at the moment of 
its maximum splendour it was hardly visible by the 
naked eye. 


THE SEPARATION OF LIQUEFIED AIR. 

In a recent note to the French Academy of 
Sciences, M. Wroblewski took occasion to remark 
that the laws of the liquefaction of air are not those 
of the liquefaction of a simple gas, and that the air 
behaves as a mixture whose components are sub- 
mitted to different laws of liquefaction. If at first 
sight there appears to be a ‘‘ critical point” for air, 
that is because of the slight difference which exists 
between the curves of tension of oxygen and nitro- 
gen. Thus, pressures between 37.6 and 41.3 atmo- 
spheres and temperatures between —140.8 deg., 
Cent., and —143 deg. Cent. can be designated 
as fixing the critical point of air. As to the 
curve of tension for air, it depends among other 
circumstances on the manner in which the quantity 
of liquid in the experiment has been obtained. 
Further, this curve ceases to have any signification 
as soon as we arrive at temperatures of about 
—190 deg. Cent. and lower. Thus air liquefied 
under high pressures, then disengaged and sub- 
mitted to the pressure of a single atmosphere, has 
its temperature of ebullition raised in a progres- 
sive manner from —191.4 deg. Cent. to —187 deg. 
Cent., and that by reason of the change which is 
produced in the composition of the liquid. The 
nitrogen evaporating more quickly than the oxygen, 
the temperature of ebullient liquid tends towards 
—181.5 deg. Cent., which is the boiling tempera- 
ture of pure oxygen. The air, in fact, can be made 
to furnish two distinct liquids of like appearance 
but of different composition. M. Wroblewski has 


succeeded in separating these liquids by an in- 
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genious process which we need not detail. Suffice 
it to say that whilst one liquid contains 21.28 to 
21.5 per cent. of oxygen, the other contains only 
17.3 to 18,7 per cent. of oxygen. This result is of 
great importance from the point of view of the 
critical state of gases. It demonstrates, in fact, 
contrary to the assertions of certain physicists, that 
the disappearance of the meniscus of a liquid when 
it is obtained by augmentation of the pressure 
exercised: upon a superposed gas does not lead to 
the dissolution of the liquid in the gas. 


Some Coprrer SraTIsTIcs. 

At the second annual meeting of the Arizona 
Copper Company (Limited), which was lately 
held in Edinburgh, some very interesting statis- 
tics were mentioned by the chairman in reference 
to the world’s production of copper, and the imports, 
stocks, prices, &c., of the same metal. The 
total production over the whole world in 1870 
was about 82,000 tons, but in the year 1880 it had 
risen to 120,000 tons, and in 1885 (according to 
the best authorities) it rose to 232,000 tons. Such 
a great increase must, of course, have made a very 
great addition to the supply of copper in the world, 
and it is of importance to know whence the addi- 
tional supply came. In 1870 America sent 12,650 
tons; in 1880, 20,260 tons; and in 1885, upwards 
of 80,000 tons. In 1883 the imports of copper for the 
first eleven months into Great Britain and France, 
which are the two great marts of copper, amounted 
to 183,702 tons; and in the past year the imports 
were 215,186 tons, showing an increase of upwards 
of 28,000 tons. America sent no less than 20,000 
tons of that increase.» In the year 1883 it sent to 
Europe 16,469 tons, and in 1885 it sent 36,665 
tons ; so that almost the whole of the additional 
importation of the past year was due to increased 
importation from America. Then, as to price— 
prior to 1870 the range was somewhere between 
1001. and 801. per ton, but in that year it fell to 76l., 
in 1881 it fell to 68/., in 1883 to 651. 10s., in 1884 
to 571. 5s., in 1885 to 48/., and in January, 1886, 
to from 401. to 41l.—being a total fall of from 76l. 
to 401. per ton. The stock in the year 1883 was 
48,000 tons, decreasing to 42,000 tons in 1884, and 
increasing in the past year to 54,000 tons. It is 
important to observe that in 1880 the world’s stock 
of copper was 64,000 tons, so that there has been 
a considerable decrease since that year, while, at 
the same time the production rose from 120,000 to 
232,000 tons. The imports into England and 
France in 1880 were, in all, about 103,000 tons, and 
in 1884 about 132,000 tons, or an increase of 29,000 
tons, being equal to 28 per cent. But the consump- 
tion in 1880 was 48,000 tons, rising in 1884 to 
75,500 tons, showing an increase of 54 per cent. 
These figures show that the consumption has in- 
creased in double the proportion of the importa- 
tion, which is a very encouraging state of affairs. 
The great source of the copper of the present day 
is Chili, and one of its greatest rivals is Arizona. 


THE PRESERVATION OF TIMBER. 

The American Society of Civil Engineers ap- 
pointed in the year 1880 a Committee to inquire 
into the question of the preservation of timber. The 
report of this Committee was issued last June, and 
contains the results of a long and laborious research. 
The four principal methods of treating timber are 
treated of. They are Kyanizing, Burnettizing, 
creosoting, and Boucherie’s process. In kyanizing 
the timber is treated with chloride of mercury 
(corrosive sublimate). The result of experiments 
and observations extending through many years 
showed that for bridges, fences, and other struc- 
tures in exposed situations this process may be 
relied on to preserve the wood for twenty or thirty 
years, but it is questionable whether it is advisable 
to use it for railway sleepers, pavements, or works 
exposed to wet, probably on account of the chloride 
of mercury being washed out. Burnettizing, in which 
chloride of zinc is used as the preserving medium, 
1s apt to render the wood brittle. If the solution 
be weak enough not to effect the strength of the 
wood it is likely to be washed out by rain. This pro- 
cess when efficiently carried out is found to be suit- 
able forthe preservation of railway sleepers. Creo- 
soting, the Committee think an excellent method 
of treating timber, and they quote the success ob- 
tained with it in this country. Creosote is, how- 
ever, dear in America. The higher price of labour 
in the United States is also given as a reason against 
its use owing to the time required to operate on 
freshly cut timber. In most cases it was calculated 





that it would cost less to let the timber rot and re- 
place it. The Boucherie process consists of forcing 
a solution of sulphate of copper into the timber. 
It has been extensively applied in France for 
many years with success. It must be applied to 
the timber when it is freshly cut, and this is 
found a great objection in America, where the fell- 
ing of trees is carried out in the winter, and the 
solution would freeze. Amongst other processes 
mentioned are Earle’s process, in which the wood is 
immersed in a hot solution of sulphate of copper. 
This preserves the wood, but warps it, and de- 
tracts from its strength so much that it has been 
abandoned. Both lime and salt have been used 
as preservatives with but small success, and charring 
the wood is not satisfactory. A dry powder con- 
sisting of salt, arsenic, and corrosive sublimate has 
been tried on sleepers, but the line was strewed 
with dead cattle for miles, so the sleepers had to be 
taken up before the eflicacy of the process had been 
tested. 


New Locomotive Works 1n Po.anp. 

The Russian province of the Vistula, which is 
all that remains on the map of Poland, is an ex- 
ception to the general rule of trade depression pre- 
vailing on the Continent. At Sosnovitza prepara- 
tions are being made for establishing a large loco- 
motive works for supplying Russia with locomotives. 
The promoters are German capitalists, the ma- 
chinery is to be imported from Germany, and the 
staff and a large proportion of the workmen are to 
be Germans. The manufactory is being established 
to evade the heavy duty imposed on German and 
other foreign locomotives entering Russia. In 
this matter of evading the Russian tariff, German 
manufacturers have all along displayed more 
courage and enterprise than our own. While 
English firms have acquiesced at the expulsion of 
their goods from Russia, and have turned their 
backs on the country, thus paving the way to the 
present depression of trade, the Germans have 
quietly crossed the Russian frontier and started 
operations afresh just within the limits of the 
tariff. It is, thanks to this, that the amazing de- 
velopment of the Vistula province of Russia is 
mainly due, German capitalists having established 
hundreds of manufactories there within the last 
ten years. At Lodze, for instance, where they 
have made a regular Manchester, the business done 
in January exceeded that of any period of inflation 
recorded, the’ increase being 22 per cent. Besides 
enjoying prosperity in cotton and wool, the German 
manufacturers are making great progress in glass 
and chemicals, and their engineering productions 
hold their own in every part of South Russia. The 
new locomotive works at Sosnovitza will start 
handicapped by the competition of the immense 
Government works at Kolomna in Middle Russia, 
on which vast sums have been expended, and 
which is managed by a special favourite of the 
Minister of Railways— Struvé, the well-known 
bridge builder. In every department, however, 
the Germans in the Vistula province have been 
able to successfully compete with undertakings 
more or less supported by the State, and there is 
every reason to believe that the new enterprise 
will afford no exception to the rule. They have 
one great advantage over Kolomna in the fact that 
the Sosnovitza works will be near large and cheap 
supplies of Polish iron and coal, and will be ready 
for manufacturing purposes by the time the con- 
struction of the numerous new railways of Russia 
creates a large demand for locomotives. 


Rattway Rewier Works IN Russa. 

While we are wasting time in England discus- 
sing whether relief works ought to be started for 
the unemployed, and wrangling as to the form those 
works should take, the Russian Government, with- 
out any fuss or verbosity, has assigned 5} millions 
sterling for railways and new ports, in order, to 
quote the words of the Minister of Finance ‘‘ to 
disperse to a certain degree the trade depression 
prevailing in Russia.” Further on, he observes, 
‘¢the Imperial Government is of opinion that the 
expenditure of a few millions on useful undertak- 
ings cannot but revive Russian industry, and 
satisfy the immediate wants of the Russian indus- 
trial classes, without seriously embarrassing Russian 
finance in the future.’ The amount is to be ex- 
pended on lines in East and South Russia, and on 
the improvement of Odessa, Novorossisk, Mariopol, 
and other ports on the Black Sea. Large orders 
for the manufacture of steel rails have already been 
given to the Putiloff Works in St. Petersburg, the 








Briansk Works in Middle Russia, and to many of 
the ironmasters in the Urals. In every case it is 
stipulated that the metal used shall be exclusively 
Russian, and the same stipulation will be inserted 
in the contracts that are now being prepared for 
the bridges and rolling stock for the lines. In this 
country the railway system is tolerably complete, 
and a similar course cannot be adopted to revive 
the British iron trade ; but we would ask why the 
Government cannot make up their minds at once 
about the railways to be constructed in Burmah ? 
Surveys for 1800 miles of line exist at the India 
Office, and reckoning, on the calculation of Mr. 
Holt Hallett, 262 tons of steel for every mile of 
railway, a total amount of upwards of half a million 
tons would be required. Russia is constructing a 
railway to Merv, because, among other reasons, 
she finds that the locomotive has a pacifying effect 
on the population, and expects when the line is 
finished to be able to reduce her garrison in the 
Transcaspian region. Does she not teach England 
a lesson in this respect ? The rapid construction of 
railways in Burmah would do more to diminish 
dacoity than any number of punitive expeditions, 
while at the same time giving an impetus to trade 
at home. The railway to Merv will be opened for 
traffic next month, and it is anticipated that one of 
the first results will be the disappearance of British 
goods from North-East Persia and Afghanistan. 
lf we are to lose a market in one part of Asia ought 
we not to try to secure a new one in another part ? 
‘** Relief works,” for the benefit of British trade, 
can be started at once with a minimum of that 
‘*State support” so obnoxious to free traders, if 
the Government will only sanction some of the 
official railway schemes, awaiting their turn in the 
dusty pigeon-holes of the India Office. 








THE METROPOLITAN WATER SUPPLY. 


Tests of the Metropolitan Water Supply during 
February, 1886. 
By Dr. Kocu’s Method. 
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REMARKS.—The above figures show almost without exception, a 
considerable decrease in the colonies found, as compared with 
January. The figures in the case of the sample of New River 
water collected February 11, appeared so abnormal as to render 
a repetition desirable. This gave a marked reduction in the 
colonies, but the general character of the sample of February 
22nd, as far as it can be judged from those figures, is much the 
same in both cases. No sample was obtained from the West 
Middlesex supply, the standpipe being apparently frozen up at 
the time. 

Gustav Biscnor, F.1.C., F.C.S. 

4, Hart-street, W.C., March 3, 1886. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, February 20, 1886. 
Tue manufacturing interests feel that they have 
matters so fixed at Washington and elsewhere that 
the projected sweeping reduction of tariff duties will 
not be made. Friends of the movement feel the pro- 
posed legislation will fail because it attempts too 
much, and, besides, it is doubtful whether the revenues 
will be reduced upon the bills as it stands except upon 
articles added to the free list. A syndicate has just 
been formed by capitalists in Boston, New York, 
Philadelphia, and Pittsburg for the purchasing of 
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four million acres of land east of the Missouri river. 
It is proposed to fence the land in part and build 
houses and sell them to settlers on longtime. Agencies 
will be established in foreign countries to secure 
desirable tenants, who will be assisted if they need it 
to their places of destination. Opportunities of this 
kind are being sought for on other lines of road, and it 
is probable that railroad companies who are short of 
cash and traffic will make arrangements of this kind 
for the double motive of getting rid of their now 
worthless land and of laying the foundation for the 
rowth of traffic in the future. The American Barbed 

Jire Company of St. Louis has bought outall but two 
small unlicensed barbed wire manufacturing com- 
panies, which action puts an end to ‘‘moonshine” barbed 
wire, known here as wire made without the permission 
of the patentees. The result of this will be to esta- 
blish a monopoly in wire and enable the purchasing 
company to advance prices. This action was taken 
in view of the probable heavy demand of all kinds 
in the western states and territories. The manu- 
facturers have abundant orders in hand, and in view 
of the increasing demand they anticipate advanced 
prices. The demand for agricultural implements, 
tools, small engines, and farm machinery and appli- 
ances is helping to develop agreat industry in the 
north-west. Prices for implements have declined ten 
pe cent, within the past year, and orders are now 

ing sought for in the agricultural regions on the 
basis of last year’s prices, There are probabilities 
to-day of the readjustment of the coke strike in 
Western Pennsylvania, which has been in progress 
some weeks. The wages desired by the workmen are 
likely tobe paid. Theiron trade is holding its own, but 
the only upward tendency in prices is exhibited in 
forge iron, which is very scarce for good makes. Iron 
rails of all kinds are extremely scarce and are quoted 
at tidewater at 22 dols. to 23 dols. Double-heads are 
wanted at 22.25 dols, Spanish hematite pig iron is 
sold at 20,25 dols. in a cargo lot. Bessemer irons are 
quoted at 20 dols. to 20.50 dols. ; 20 per cent spiegel- 
eisen at 27 dols. Contracts for steel rails were taken 
this week as low as 34dols. The nailmakers have not 
yet settled their strike. Demand for bar, plate, and 
sheet iron is only moderate. Heavy contracts are 
being made for all kinds of building material, and 
every week increases the prospect of a favourable year 
in building operations. 








TitpurY Docks ARBITRATION.—The dispute between 
Messrs. Kirk and Randall and the East and West India 
Dock Company, which is of great moment to the con- 
tracting world, reached an important stage when on 
Thursday ‘ast, the sixth day before the Court of Queen’s 
Bench, and the seventy-seventh of the entire proceedings, 
Justices Grove and Stephen gave their reasons for dis- 
charging with costs a rule nist recently obtained by the 
Dock Company, by which the contractors were called 
upon to show cause why the authority of Sir Frederick 
Bramwell, the arbitrator, should not be revoked on the 
ground that he had admitted irrelevant evidence, and was 
exceeding his jurisdiction. During the course of the case 
it was remarked by the learned judges that if the arbi- 
trator had rejected the evidence in question, instead of 
admitting it, a case might have been made out against 
him. As the matter stood, the Court would certainly not 
interpret the contract, that being clearly for the arbitrator 
to do; nor would it direct him as to how he was to in- 
terpret it. If the Court were to do as the Dock Company 
wished, it would be in effect putting the arbitrator into 
leading strings, and setting a precedent which would tend 
to destroy all that is characteristic and valuable in the 
principle of arbitration. 

Lonpon Sanitary Protection ASssociaTION. — The 
annual meeting of this Association was held on Saturday 
afternoon at 1, Adam-street, Adelphi, Mr. E. C. Robins 
occupying the chair, Sir Frederick Bramwell, who was 
expected to du so, having been suddenly called away on 
professional business, Lord Chelmsford had also written 
a his regret at not being able tobe present. The 
report, which was read by the chairman, referred in suit- 
able terms to the death in June last of Professor Fleemin 
Jenkin, the founder of the Association and its principa 
consulting engineer, Mr. Ellice Clark, M.1.C.E., having 
been appointed his successor. The number of members 
is now over 1000, and the total number of inspections 
made during the year, 1264, a large number having been 
made in the suburbs of London ce several in the country, 
including that of Eton College and other large public in- 
stitutions. Unfortunately the general character of the 
houses inspected was as insanitary as ever, only 5 per cent. 
being found in perfect order and 9.5 per cent. in fairly 

ood order ; whilst in 60 per cent. foul air was escaping 
Tireotly into the house, and in 24 per cent. sewage was 
partly retained underground by leakage or choking of 
pipes. Mr, Timothy Holmes, honorary treasurer, having 
read his report, showing a balance in hand of 4731., con- 
gratulated the Association on the progress which had been 
made, which he had no doubt would have been much 
zreater but for the very satisfactory state of the public 
health. Dr. Payn, referring to the inspection of Eton 
College, insisted on the importance of all schools and 
similar institutions being placed in a thoroughly sanitary 
condition. Mr, C. Loch, of the Charity O isation 


Society, having also addressed the meeting, the report 
and accounts were unanimously adopted, and a vote of 
thanks was passed to the Council for their services, 





AMERICAN AND ENGLISH BRIDGE CON- 
STRUCTION. 
To THE EpiTor oF ENGINEERING. 

Sm,—From the prices mentioned by your corre- 
spondent ‘‘ R.” in last week’s issue, it is evidently cost of 
materials ‘‘ per foot run,” rather than “‘ per ton” which 
gives the American bridge builders the advantage over 
their British competitors, when both are asked to give 
a oye and quotations for bridge-tops complete. 

The system adopted in the United States for brid 
builders to submit their own designs with tenders for the 
bridge-tops complete on the piers, results in rigid economy 
of material, convenience for transport, and rapid assem- 
bling of the parts at site. The perfection to which this 
system has attained is clearly demonstrated by the posi- 
tion taken by the Union Bridge Company in the letting of 
the Hawkesbury Bridge. 

The custom of rarely permitting British bridge builders 
to submit their own designs, but to request tenders for 
the manufacture (seldom erection) of crude and clumsy 
bridge-tops under pedantic and harassing conditions. 
epyeees to ,have so depressed their faculties, that when 
the opportunity was given them to distinguish themselves 
by their own designs, they were nowhere. 

As regards the deep foundations the British firms 
might reasonably have been expected to come to the front, 
considering experience in India, &., especially as the 
conditions for the Hawkesbury Bridge left the form of 
— entirely in the discretion of the firms tendering, but 

ere again, according to your correspondent, the British 
bridge builder has been ‘‘ left.” 
Yours faithfully, 
London, March 2, 1886. Eye-Bar. 
To THE EpiToR OF ENGINEERING. 

S1r,—Your correspondent ‘ R.” is of opinion that some- 
thing must be wrong which enables American bridge 
builders to compete successfully with English. Just now 
this subject has received special attention, because of the 
letting of the Hawkesbury Bridge to the Union Bridge 
Compeny, of New York. This company distinctly affirm 
that they ‘‘ can make long span bridges of very much less 
weight than in England, and the cost per pound is no 
greater than in England.” English builders may accept 
this once and for all as a statement of fact. It only now 
remains to find the cause. Your correspondent ‘‘ R.” is, 
to begin with, wrong in some of his statements, notably in 
that as regards pin connections being as common in 
England asin America. This is notso. Pin connections 
are not common in England. The Charing Cross Bridge 
has pin connections, but has a box bottom chord exposed 
to bending—not a chord of eye-bars. 

The causes of American superiority are various. They 
all ang from one fact, namely, the enormous experience 
during the last few years which America has had in iron 
bridge construction. In England our best bridges—those 
of Brunel—were built in the comparatively experimental 
days of iron, and since the erection of the Saltash and 
Chepstow bridges we have made no advances. American 
constructors have commenced where we left off, and with 
an immense field have gained a corresponding knowledge. 
Bridge building with them is a specialist’s art, and is 
carried on by specially organised construction companies, 
who adopt by preference some special type and perfect 
themselves in this one type. In England bridges are de- 
signed by men in railway offices who have no special bent 
of mind for their design, and no one bridge bears much re- 
semblance to any other. When designed the bridges are 
let to any contractor of ironwork, and the result is of 
course a structure full of faults and discrepancies in pro- 
portion of parts. 

Top chords, for example, are allowed a certain working 
stress without any allowance for their strength as columns, 
even though the compressing web members are designed 
as columns. The want of symmetry in the cross-section 
of chords is a fault in English bridges not found in 
America, The piling up of several thin plates to form 
chord flanges is not an American practice, for the sides of 
the chords are increased when a greater section is re- 
— and single plates alone used as cover plates. 

ottom chords are almost invariably of eye-bars, whilst 
here we make them exactly like top chords, cut away by 
rivet holes and correspondingly weakened. Want of 
coincidence of stress with axes of symmetry can only 
mean weakness and weight. 

In American construction the laws of rupture by re- 
peated stresses, are allowed for; thus, for example, a 
greater intensity of working stress is considered allowable 
in web members near the points of support than at mid- 
span, where the variation of stress is greater than at the 
ends, and often contrary, as shown by the necessity of 
counter-bracing. 

The great prevalence of single-track bridges in America 
has not been without effect in determining excellence, for 
it has demanded proper consideration of the increments 
and decrements of stress due to wind pressures, which 
upon single-track bridges act so much more severely than 
they do upon the wider double bridges of greater dead 
weight at longer lever movements per foot square of ex- 
posed area, 

The method of pin connections lends itself to correct 
design as to arrangement of parts and section of chords 
more than rivetting does, and further pin-connected details 
can be manufactured to an exactitude not possible in all- 
rivetted bridges, and when properly marked in the work- 
shop a pin-connected bridge can be properly and accu- 
rately erected in a very much shorter time than a rivetted 
bridge. This is a point of great importance, reducing as 
it does not only the number of loose pieces, but the diffi- 
culty in shipping as well as securing a final finish far 
superior to that obtained by the immense amount of field 
rivetting in English bridges. 

Engineers who would study this subject should read the 











recently published treatise of Professor Waddell, of 
Tokio University. In it he not only points out the faults 
of English bridges, but thoroughly explains the methods 
of designing American type bridges, and it will be diffi- 
cult for any engineer to read this work without feeling 
convinced that the system of construction which has 
given rise to such a treatise must be a good one. 

There is no reason of course, exception unwillingness, 
why we should not make bridges on the same lines. If 
we did so, and got rid of the present Board of Trade re- 
quirements, not ing could stop us competing successfully 
in foreign work with America, but at present we go on per- 
petrating old designs and fancies. Why for example should 
it be thought necessary to conceal the ends of a girder by 
such false work as masonry or brick flanking towers 
which serve no good purpose? In America the end posts 
or batter braces are in no way concealed from view. 

hy also should we continue to construct bowstring 
girders with top chords—of small depth—curved in place 
of polygonal, or adding immensely to the stress of a 
member already too much strained by reason of the want 
of symmetry of its cross section? Doubtless the appear- 
ance may be better but the result is worse. Brunel, it is 
true, used curved ~~ chords at Saltash, but the curva- 
ture — flat, and the depth of the great elliptic tube was 
great, 9 ft. 

English engineers will do well to consider this subject 
of bridge design, for upon a proper appreciation of the 
subject — the future of at least our export trade in 
bridgework, 

I have before me as I write details and general draw- 
ings of American bridges as made by the Phenix and 
the Keystone a5 Companies, and also the hand-book 
of the Passaic Rolling Mill Company. The methods of 
connecting of details shown in the drawings of these 
firms, and the various methods of employing rolled sec- 
tions of iron, are very instructive. It is noticeable also 
that for so long a span as 519 ft.—the Ohio River bridge 
built by the Keystone Company—the upper chord at 
centre of span has only a 4-in. top flange made up of four 
plate thicknesses only. The webs of this boom are also 
4 in. in united thickness, and the pin holes are bored as 
nearly as possible to the upper table, I have not the 
general drawing of this bridge, but suppose that the truss 
depth will be about 75 ft. The ratio of length to depth 
is much less in American than in English bridges, though 
it is well known that deep trusses are more economical up 
toa ratio of Lin5or6. This has greatly aided American 
practice, for they have perhaps as much by accident as 
design adopted deeper trusses than are considered need- 
ful with us, though we appear to be fast increasing the 
depths of truss, faster just now than the Americans. 

ears ago, at Saltash, we got down toa ratio of 1:74, 
and at Chepstow the ratio of Brunel’s bridge is 1:6. Since 
that time we appear to have retrograded, and it now 
behoves us to bestir ourselves 

ours, &c., 
WituiaM H. Booru. 

Lonsdale, Hixton, Manchester, February 28, 1886. 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE Epitor oF ENGINEERING. 

Srr,—I think in the controversy which has arisen as to 
the comparative merits of English and American locomo- 
tives, it would be advisable were those entering into the 
discussion to confine themselves to statements of facts 
which*cannot be contradicted. I fear your correspondent, 
J.C. rigues, makes a statement which is too wholesale 
to defy contradiction when he says that in Brazil they 
prefer American locomotives. I do not know what the 
exact state of matters may be in this respect on the State 
lines, but I do know that so far at least as one private 
company is concerned they.do not prefer American engines, 
but on the contrary, after having worked their system 
now for a few years with nearly all their engines American, 
they have decided never again to pass British makers. 

our correspondent adds no new facts to the contro- 
versy. Heattributes the alleged Brazilian preference for 
American engines to reasons entirely different from those 
to which he says you ascribe American success, but he is 
careful not to throw any light upon the subject by con- 
descending to comment upon those reasons. : 

So far as Brazil is concerned, the large importation of 
American engines corresponds in point of time with a 

riod of extreme pressure upon the productive power of 

ritish makers, and may, to a large extent, be attributed 
to the inability of the British houses to undertake the 
work at the time. I happen to know that to the extent 
of the equipment of at least one considerable railway this 
is the explanation ; 

The question of competition between American and 
British makers is in a nutshell. British makers, while 
not prepared to recommend, are quite prepared to con- 
struct engines to American design and specification. As 
to cost no one who understands the effect of the high tariffs 
of the United States will for a moment allow himself to 
be misled by the statement that American makers can 
construct at lower cost than British firms. The fact is, 
and it is self-evident that it must be so, that the contrary 
is the case. : ee pe 

The public are being greatly misled in this controversy 
by statements being made in complete ignorance of the 
facts. For example, an argument of the Americans, which 
they have made and still are making the very most of 
is, that the American engine beats the English engine 
because the former is a bogie engine, and the latter is 
not, on account of the strong prejudice which is all 
to exist in this country against the use of the bogie. 
cannot help thinking that those who hag va this argu- 
ment must know that the bogie is very largely used in 
Britain, and is thoroughly appreciated by all our makers, 
and further, that the bogie adopted here is a considerable 
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improvement upon the American one, If they do not 
know this fact they have no right whatever to pose as 
uthorities upon any of the questions involved in the dis- 


cussion. 

I fear the alleged want of appreciation in Brazil of the 
British type of engine may be due, where it does exist, 
to a want of experience of this engine. It should be re- 
membered that a large proportion of the engines sent from 
this country to South America are either of the pure 
American type or of a hybrid kind, and not made to the 
regular British design and a “ 

am, &c., 
PatmaM Qui Merurt Ferat. 

Glasgow, March 2, 1886. 





COMPOUND LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

S1r,—Mr. Stott complains that I misconstrued his letter, 
and used the word ‘“‘ gives” in place of ‘‘ gave,” referring 
to the preference given by millowners to the beam engine, 
but as he says ‘* Millowners would tell you the turning 
was better, and some even to-day, having at the same time 

aid for their experience, will not believe anything else,” 
P'think I cannot be far wrong in using the word in the 
present tense instead of the past. 

I did not state that there is little economy in having 
more than three expansions, as I believe that under 
proper conditions the most economical results may be had 
with from 5 to 6 expansions in single-cylinder engines. 

What I intended to convey was that 8 or 10 expan- 
sions were not desirable in a single cylinder, as they also 
tended to expand size and cost of engines, foundations, 
cost of stores, repairs, and renewals; in fact, most things 
concerned, except perhaps millowner’s purse ; and [I still 
hold that 3 expansions will be more satisfactory in every 
way than 8 or 10, and I consider the latter number to be 
the limit in the best compound condensing engines for 
pressures under 100 lb. 

I think that having the low-pressure engine crank lead- 
ing say 30 deg., a good way of compounding if it is not 
convenient to use a receiver, but as cranks at right angles 
give so much steadier turning and give more chances of 
starting from any position, why not use a receiver and 
work cranks at right angles ? 

I totally disagree with Mr. Stott about the use of a 
receiver, as you are bound to have in any case pipe or 
other connections between cylinders besides steam chest 
and port spaces; why not increase these spaces to form a 
receiver and expand the steam on the best method in both 
cylinders? I have diagrams of an engine working with 
cranks at right angles, and there is practically no rise in 
back pressure although steam is cut off in low-pressure cy- 
linder at half-stroke, and there is no receiver space, ex- 
cept the steam chest and intermediate pipe. 

I am rather curious to know which of the cylinders Mr. 
Stott added in the engine he compounded with a cylinder 
ratio of 1 to 4.5, and why he thought such a ratio suitable, 
and await with interest diagrams which I hope to see 
published. 

Mr. Stott refers me to back numbers of ENGINEERING 
for examples of compound engines. I have been looking up 
afew, and find among these, engines by firms of high 
reputation, which differ very materially from Mr. Stott’s. 
Take Messrs, Simpson’s at'West Middlesex Water Works, 
cylinders 214 to 35=3 to 8; Messrs, Ormerod, Grierson, 
and Co., 22 to 32=1 to 24; the wo) mony of H.M.S. Bac- 
chante 1 high-pressure 73 in. to 2 low pressure 92=1 to 
3}; Buda-Pesth Water Works, 1 to 2.4 and 1 to 2.23, &c. ; 
and in the same number as Mr. Stott’s last letter appears 
I find prominently illustrated and described engines with 
cylinders 20 in. to 36 in. =1 to 24. 

If these engines represent the best practice, which I 
assert they do, and give results which are satisfactory in 
every respect, where, in the name of common sense, is the 
necessity of such extreme proportions in the capacities of 
cylinders as 1 to 44? 

_ The engines referred to by ‘‘ Argus” in the letter follow- 
ing mine have a proportion of 34 to 1 exactly, and not 4 
to las Mr. Stott says, besides they are oan and 
cannot be well compared to a locomotive engine. Although 
the range of pressure may be nearly the same in both cases, 
viz., 90 to 13=103 lb. in condensing engine, and 120, say, 
to 8=112 Jb. in locomotive engine, there is a great diffe- 
rence in expanding a given number of times, and this diffe- 
rence is very much in favour of the condensing engine. 

am, Sir, yours truly, 
February 24, 1886. H. M. 








FLYING MACHINES AND AERIAL 
NAVIGATION. 
To THE EDITOR OF ENGINEERING. 

S1r,—This subject to be of practical bearing should, I 
think, be treated as a section of aéronautics. However, 
taking it as given, “soaring” only, Mr. Lancaster falls 
into the error of numerous compeers, viz., loses sight of 
the mechanical and scientific principles, or axioms, as he 
calls them, by surrounding them with problematical and 
hypothetical queries. At the same time he has the ad- 
vantage of a close approach to what is really correct, 
though from his manner of stating his views in the 
Mechanics’ Magazine his readers failed to understand them 
and I wrote in his defence under the nom de plume of 

Avitor.” 

I also Should have failed to follow his reasoning had 
not my investigations connec with aéronautics pre- 
viously led me to the correct solution of the problem, in- 
cluding “‘ soaring.” 

P An exposition of the principle of soaring can be obtained 
rom my paper on “ Aérial Navigation,” read at the last 
annual meeting of the Aéronautical Society of Great 
Britain (annual report to non-members one shilling), but 








as diagrams ap eeay pr the lecture were made on the 


platform black-board I shall be happy to send Mr. Lan- 
caster any of them if he will send to me either direct, 
through editor of ENGINEERING, or through Mr. F. W. 
Breary, hon. sec. of Aéronautical Society, Blackheath, 
London. 

At the beginning of Mr. Lancaster’s article he claims to 
have discovered the secret of soaring; he then at some 
length gives what purports to be an exposition by analysis 
of the principles and some analogies, closing that exposi- 
tion by reiteration of hie claim to discovery, but in the 
short sentence at the end of his letter he puts the matter 
back into the regions of problematical groping by telling 
his readers ‘‘ to make experiments in discovery of a device 
for soaring,” and which he imagines is not difficult. But 
if, after all Mr. Lancaster’s stated experiments and 
acquired information, he cannot say he has made a soar- 
ing device himself, why is it not difficult to a raw 
student ? 

It is difficult ; but there is no secret mystery beyond 
the laws of science and the “ken” of men. As to experi- 
ments being valueless, [ know of nothing in mechanics 
and other sciences which can make or has made practical 
advances without study, observation, and practical experi- 
ments. 

In this particular subject I have really made the dis- 
covery and tested, and am ready to illustrate it on the 
largest scale, but it was only by humbly yet determinedly 
following up the workings of natural laws, keeping scien- 
tific and mechanical laws as handmaids to them in order 
to reduce, point by point, natural flight to approximate 
mechanical counterparts. By doing this, science has 
triumphed, but only in the sense of attending upon the 
footsteps of Nature and obtaining a gift from her hands. 

As a lover of mechanics and science generally, I have 
for simple satisfaction sake discovered more new prin- 
ciples than scores of men who have appliances and oppor- 
tunities I couldn’t dream of, yet by following the simple 

lan named above the results have been quicker and 
itter. 

Soaring, i.e. gliding in the air, or, at comparative rest 
on the wing, depends on the following pneumatic prin- 
ciples, the illustration of which would be aided by services 
of a taxidermist who could provide a fair-sized bird in the 
exact position of soaring and suspended in the centre by a 
light string. 

First. Atmospheric resistance in upward direction 
against the body and outstretched wings and tail bearing 
downwards. 

Second. The dual action of air current—which the bird 
is facing—acting horizontally on the various parts of the 
bird causing (a) the position of least resistance to the 
wind ; (b) the peculiar configuration of the bird to either 
lift the bird, keep it in equilibrium, or allow it to fall. 
That is, if the wind is very strong the bird would be 
lifted, unless the bird, exercising its power of modifying its 
configuration, did so until the fitting power of the wind 
was neutralised. A reverse action taking place if the 
wind fell below normal strength. In the Mcchanics’ 
Magazine, Mr. Lancaster, I think, asked for some one to 
devise a term to replace soaring ; ‘‘ gliding” might express, 
but to my mind not so well as the original word “‘ soar- 
ing” for motion with still wings, and “ resting on wing” for 
stationary soaring. 

“* Soaring” or “ gliding” is merely the bird allowing 
itself to drop on the air with outstretched limbs and then 
by its guiding powers (which I know but for the present 
cannot name) will sail round and round until tired of it, 
in much the same way as a model carriage would con- 
tinue running on a circular railway, if the railway was 
tilted bodily every circuit, to give sufficient momentum 
for going round once ; the analogy consisting in this, that 
the bird during one-half of its circle meets the air current, 
which, acting on the natural or assumed configuration of 
the bird, compensates the slight fall on the other half of 
circle. And Mr. Lancaster has himself mentioned watch- 
ing a bird soaring round a ship but did not properly 
explain the reason and laws affecting it. 

Again, Mr. Lancaster does not mention how his experi- 
ments were made. My own were made in first instance 
by ‘‘planes,” lastly by full models representing a bird, 
the data from which, and collateral studies, were so cor- 
rect, that my last model measuring 7 ft. 6 in. long by 
6 ft. 6 in. across over all and built according to calcula- 
tions, but under difficulties and at odd times, came out so 
correctly, that the horizontal balance when launched was 
not lin. out of level, the variation being too slight to 
affect the working. This model would travel or ‘ soar” 
any reasonable distance in a straight line, a curved line 
to right or left or up and down. Again, I could set it so 
that when opposed to only a moderate current it would 
not only support its own weight, but raise it about 1 in 1, 
and when so set it could not be forced forward more than 
about 3 yards, whereas otherwise with a rise of only 5ft. it 
would travel 20 or 30 yards easily. 

Again, I took a properly constructed model, and with a 
string on the front part of it I let the model hang down, 
a gentle breeze not only raised it to the horizontal, but 
some 9 in. higher than the point to which it was tethered. 

This, Sir, I think will answer Mr. Lancaster, whom I 
should be glad to assist in any way, but could not pass 
over his mode of treating an important subject in sucha 
high-class technical journal as ENGINEERING, because it 
was likely to delay or injure aérial navigation, which is 
only waiting for a little money to bring it out to the 
benefit of engineering and the world at large. Postal, 
political, and special services will be the first application 
of it, and it will form an entirely new field for engineers, 
and one of the highest schools, because of the wide range 
of practical qualification necessary to grapple with the 
work both in designing, construction, and navigation of 
an aérial ship. 

The service will necessitate the training of a staff 





especially for the work, before aérial navigation can be 
brought into commercial use. This again is a main point 
lost sight of, viz., that unless those who study aéronautics, 
do so with the aim of making it a practical science of 
commercial value, no good can result. 

Scientific men, men of capital, the nobility and members 
of both governments, have been appealed to in vain, owing 
to the shallow conception which exists in relation to it 
and the great changes it will effect, while the French 
Government have spent about 15,000/. to 20,0007. simply 
on trials, including one large old-fashioned cigar-shaped 

loon driven by a screw, and this can only = brought 
out in fine weather. 

I venture to hope, Sir, that now your attention has 
been given to the subject you will keep it before English- 
men until aérial navigation is an accomplished fact duly 
established. 

An ordinary balloon could be converted into a soar- 
ing or steering balloon in about a fortnight, and a 
propelling balloon, or aérial ship, say 120 ft. long, and 
able to go round the world, could be built in about three 
months, working drawings included, the constructional 
lines and machinery being of a very simple character, 
the loads and strains easily distributed, and the staff 
accustomed to the various branches of the work are 
attainable. 

If by your powerful influence you can get any one of 
means to stand by me, I will undertake to complete the 
work limned out by Sir George Cayley 100 years ago, and 
bring to England the honour of completing the cycle of 
mastery over land, water, and air. 

Fg the importance of subject my apology for length 
of letter, 
T am, Sir, your obedient servant, 
AVITOR, 
Eden Villas, Eden-road, Walthamstow, Essex. 





THE RAILWAY ACCIDENT AT BINEGAR. 
To THE EDITOR OF ENGINEERING, 

Srir,—In your last issue I referred to the system of 
working in force on the Somerset and Dorset Joint Rail- 
way, and from the facts then given it would be perfectly 
clear to all —— persons that the real cause of the 
accident was the dangerous practice of working the line 
with “‘ crossing orders” eceall of with the “‘ train staff.” 

The object of an inquest is or should be to find the 
cause or causes which lead to the death of a person ; yet 
at the inquest at Binegar the most important point in the 
whole matter was not allowed to be discussed at all. 
Naturally the company’s solicitor ‘‘ objected to the man- 
ner of the working of the line being discussed,” but it 
was indeed strange that a coroner should hold an inquiry 
lasting altogether nearly ten hours and yet decline to 
receive either Board of Trade reports, or any evidence with 
reference to the dangerous system. It is a well-known fact 
that juries do not understand the practical working of 
railways, and too frequently they suppose that as some 
person has been killed by an accident the railway servants 
must be punished for manslaughter, and it is very much 
to be regretted that the signalman was committed for 
manslaughter. Had the coroner been a lawyer he would 
have explained the law andinformed the jury that the 
judges have time after time laid it down distinctly “ that 
an error of judgment, a simple mistake, or an accident, is 
not sufficient to sustain an indictment of manslaughter ; 
before such a verdict can be returned it is necessary that 
the negligence shall be of that serious character known as 
gross, culpable, or criminal negligence.” 

In the case in question the signalman only made a 
** simple mistake” when he took off the signals; it was 
therefore both unjust and absurd to send him for trial 
under such circumstances. The county is put to the ex- 
pense of a prosecution and the man to the cost of defence ; 
the result of course will be that at the trial the man will 
be found ‘“‘ not guilty,” and it is even probable that the 
grand jury will ignore the bill. The inquest throughout 
was the most unsatisfactory one I have ever attended, as 
the facts were not allowed to be considered, and the 
action of the jury in first doing the managreat injustice 
by wrongfully committing him for manslaughter and 
then presenting him with their fees (amounting to 2U. 5s.), 
was little short of afarce. If they had done justice there 
would have been no necessity for charity. 

I have received several letters asking me to explain the 
“crossing order” system ; I therefore give the following 
details : 

Up and down trains running upon the single line are 
booked to each other at certain stations; if one train 
is late or if both are out of order, or if a special train is 
run, telegrams are sent to the “ crossing agent” at Bath ; 
he then a to the station masters to instruct 
signalmen and drivers that the trains will not pass as 
shown in the time-tables but at some other station which 
he names ; if regular trains are not run, “cancelling 
orders” are telegraphed. 

Under such a dangerous system it will at once be seen 
that a mistake in a telegram must cause a collision on the 
single line. The crossing order method of working has 
been strongly condemned by the Board of Trade and by 
the he pee janet Society, and it should at once be abo- 
lished and superseded by the “ train staff system.” 

Yours faithfully, 
CLEMENT E. STRETTON, 
Vice-President and Consulting Engineer Amal, 
Soc. Ry. Servants. 
Head Offices, 306, City-road, London, Feb. 27, 1886. 








Western or France Rariway.—A convention has been 
a ea concluded by the French Minister of Public 

orks with the Western of France Railway Company 
for the establishment of sundry narrow-gauge lines, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again stronger last Thursday over the proposal to approach 
the English ironmasters in an effort to bring about a re- 
duction of the make of pig iron in all the leading dis- 
tricts. At one time the price touched 39s. 5d., being an 
advance of 1s. 5d. per ton from the previous day’s lowest 
quotation. This advance brought out sellers, and the 
result was that 64d. of the early gain was lost. The close, 
however, was 44d. per ton over that of Wednesday, and 
10d. over that day’s lowest. There were transactions in 
the morning at 38s. 9d. to 39s, 5d., and back to 39s. cash, 
also at 38s. 104d. to 39s. 7d. and back to 39s, 24d. one 
month, with buyers at the close at 39s. 14d. cash and 
$93. 3d. one month, and sellers at 4d. per ton higher. In 
the afternoon business was done at 393. 1d. to 38s. 104d. 
cash, also at 39s, 3d. to 39s. one month, and the close was 
buyers at 382. 10}d. cash and 39s, 04d, one month, with 
sellers at 4d. more per ton. Friday’s market was some- 
what quiet, owing to a rumour that the Cleveland iron- 
masters had intimated that no arrangement could be come 
to on the question of restriction of make so long as some 
of the large makers in Scotland kept aloof from the 
Scottish Associated Ironmasters. Prices receded bd. 
per ton from the previous day’s close, but they still 
showed 84d. over the lowest quotation, and 34d. over 
the previous week’s close, Transactions were reported 
during the forenoon at 38s, 104d. to 38s. 8}d. cash, also at 
393. Okd. to 38s. 104d. one month, the close being sellers 
at the lowest quotations, and buyers at 4d. per ton under. 
Business was done in the afternoon at 38s. 8d., 38s. 7d., 
and up to 38s. 84d. cash, also at 38s. 10d. to 38s. 9d. one 
month, with sellers at the close at 38s. 84d. cash and 38s, 10d. 
one month, and buyers offering 4d. per ton less. The 
market opened stronger on Monday, and prices at one 
time got up to 39s. 24d. cash, but the close was less strong, 
though the price was still 2id. over Friday’s close. In 
the forenoon there were transactions at 38s. 7}d. to 
39s, 24d. cash, also at 388, 9d. to 39a, 4d. one month, and 
the close was buyers at the top quotations, with sellers at 
3d. more per ton. Business was done in the afternoon 
at 393, 24d. down to 38s. 94d. cash, also at 39s. 4d. down 
to 38s. 104d. one month, the close being buyers at 38s. 104d. 
cash and 39s. one month, and sellers wanting 4d. higher 
per ton. There was a more hopeful tone in the market 
yesterday, and the closing prices, although 24d. per ton 
under the highest quotations, were still 24d. above the 
previous day’s close, Transactions took place in the 
morning at tad 88s. 104d. to 39s. 4d. cash, also at 393. 1d. 
to 39s. 5d. one month, and the market closed with sellers 
at 39s, 2d. cash and 39s. 34d. one month, and buyers at 
3d. per ton under. The quotations in the afternoon 
ranged from 39a. 14d. to 39s, 24d. and back to 39s. 14d. 
cash, and from 39s, 34d. to 39s, 24d. one month, the 
market closing with sellers at 39s, 14d. cash and 39s, 3d. 
one month, and buyers at 4d. less per ton. Business was 
done this forenoon at 39s. 14d. to 39s. 24d. cash, also at 
89s, 24d. to 393. 4d. one month, with buyers at the close 
at the top quotations, and sellers at 4d. per ton more. 
In the afternoon there were were transactions at 393., 
39s. 1d., and down to 38s, 9d. cash, and at 39s., 393. 2d., 
and down to 38s. 104d. one month, the close being sellers 
at 38s. 9d. cash, and 38s. 104d. one month, and buyers at 
4d. perton lower. The moment for combined action to re- 
striction of pig iron has excited much attention during the 
past week, alike amongst the ironmasters and the brokers 
and merchants, and a number of persons are far from 
being sanguine as to a satisfactory arrangement being 
effected, as various interests are at stake which may not 
be easily reconciled. It may be remembered that a similar 
arrangement was entered into between the Scotch and the 
Cleveland ironmasters in the year 1881, but on that oc- 
casion the initiative was taken by the latter. Thescheme 
of restriction lasted for a year. Thereare no signs of any 
increasing demand, either for home or for foreign consump- 
tion, and the prevailing condition of things is one of very 
decided depression. The number of blast furnaces in actual 
operation is still 94, as compared with 93 at this time last 
year. One furnace at Langloan Iron Works has been 
turned from Scotch iron to hematite iron. Last week’s 
shipments of pig iron from all Scottish ports amounted to 
7699 tons, as compared with 5866 tons in the preceding 
week, and 8475 tons in the corresponding week of last 
year. The United States took 1175 tons ; India, 300 tons ; 
Australia, &c., 785 tons; Italy, 280 tons; Russia, 200 


tons ; Hollond, 160 tons : China and Japan, 205 tons ; and | | 


other countries smaller quantities, The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores yester- 
day afternoon stood at 693,791 tons, as against 690,829 
tons yesterday week, showing an increase for the week 
amounting to 2962 tons. During the two months ending 
last Saturday the increase was 21,973 tons, 11,624 tons in 
February, and 10,349 tons in January. 


The Steel Trade,—The Scotch Steel makers’ Combination 
have deemed it prudent to make another reduction in the 
price of Siemens’, in the hope that they may keep the 
competition from the English makers in check. No re- 
duction has been made in the price of angle bars, but on 
boiler plates it is 2s. 6d. per ton, and twice that amount 
on ship plates, which are now quoted at 6/. 15s, per ton, 
so that almost the whole of the 4 made last year by 
the Combination has now been lost. New work is ex- 
ceedingly scarce. 

Clyde Shipbuilding Trade.—The turnout of new vessels 
from the Clyde shipbuilding yards continues to show very 
poor results, but it is satisfactory to know that the pro- 
spects are gradually, ~——- slowly, improving. Eight 
vessels, of a total of 11, tons, were launched last 
month, being a decrease of 3308 tons as compared with 


the returns for February, 1885, and a decrease of 22,260 
tons when compared with the output of February, 1883. 








The “a for the two months of this year was 18,830 
tons, whereas in the corresponding two months of the 
past six years, the output ranged from 25,050 tons in 1880 
to 51,590 tons in 1883, and to 52,990 in 1882. The largest 
vessel launched during the month was a steamer (un- 
named) for the North German Lloyd’s, a vessel of 5500 
tons, built by the Fairfield Shipbuilding and Engineering 
Company. Next in order was the Alcides, a steel steamer 
of 3400 tons, for a Glasgow and Canadian line. There 
was also the Mohawk, a twin-screw torpedo cruiser built 
for the British Admiralty by Messrs. J. and G. Thom- 
son. The other vessels ranged down to a steel tug of 60 
tons, 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary monthly meeting of this Institution was held 
last week—Professor James Thomson, C.E., F.R.S., 
President, in the chair. Mr. W. J. Millar, C.E., read a 

aper on “Some Properties of Cast Iron and other 

etals,” in the course of which he dealt with certain 
conditions under which the tensile strength of cast iron 
is affected, the effects of sudden changes of temperature 
on cast iron, the phenomenon of masses of cold cast iron 
floating on molten metal, and with the appearance on the 
surface of liquid cast iron known as the “ break.” After 
a few remarks from one or two members, the discussion 
was continued till next meeting. Mr. Finlay Finlayson, 
Vulcan Foundry, Coatbridge (late of Glengarnoch Steel 
Works), then communicated a description of hydraulic 
plant recently laid down at Bessemer and basic steel 
works, including various kinds of cranes, hoists, tipping 
gear for converters, &c. The discussion was held over 
till next meeting. 


Foremen Boilermakers’ Association.—The members of 
the Glasgow and Clyde District Foremen Boilermakers’ 
Association held their annual dinner last Saturday even- 
le Mr. John Dornan, Lancetield Engine and Boiler 

orks (R. Napier and Sons) occupied the chair, and the 
duties of the vice-chair were discharged by Mr. A. Craw- 
ford. Early in the course of the iis Soe the chair- 
man delivered an interesting address, in which he spoke 
of the working of mild steel and the bursting of the steel 
boiler which has caused so much discussion recently ; 
furnaces for heating such large boiler plates as are now in 
use ; the triple-expansion engine and the high steam pres- 
sures which it requires ; Fox’s corrugated furnaces as com- 
pared with plain furnaces ; powerful rivetting machines, 
&c. One of the toasts proposed during the evening was 
‘*Success to the Engineering Industries,” prominence 
being given to the development of the locomotive engine 
trade and of the marine engine in the Glasgow district, 
and to the recent growth of the manufacture of machinery 
for working iron and steel. Mr. John F. Miller, Vulcan 
Foundry, Coatbridge, replied to this toast in suitable 
terms, 


The Proposed Restriction of the Make of Pig Iron.—An 
adjourned meeting of Scotch ironmasters was held in 
Glasgow to-day, at which the proposal for a restriction of 
production was again considered. After a long discus- 
sion, the meeting separated ; but what really passed has 
not transpired. This much, however, seems certain, that 
a hitch of some kind has occurred; but whether it is 
serious or not cannot in the meanwhile be definitely 
stated. Two of the representatives left the meetin 
before any conclusion was come to. The secrecy with 
which the result is kept is not interpreted favourably by 
the dealers. 


Two Glasgow Suburban Railways.—A short line of rail- 
way extending to several southern suburbs of Glasgow 
was opened for passenger traffic on Monday. It is being 
worked by the Caledonian Railway Company. Another 
line, a large portion of which is in tunnel within the city, 
was inspected last Thursday by Major-General Hutchin- 
son. It connects some of the North British lines to the east 
of Glasgow with the north-western suburbs and with the 
Dumbartonshire lines, It is to be opened on the 15th 
inst., the working being done by the North British Rail- 
way Company. 





FOREIGN AND COLONIAL NOTES. 


Public Works in New Zealand,—The following is a sum- 
mary of the Public Works Estimates of New Zealand 
for 1885-6: Immigration, 30,3737. ; Public Works Depart- 
ment, 28,931/. ; railways, 134,440/. ; surveys for new railway 
ines, 3000/. ; roads, 586,704/. ; water works on goldfields, 
3020/. ; public buildings, 156,518/. ; lighthouses, harbour 
works, and harbour defences, 266,010/. ; telegraph exten- 
sion, 2590/. ; purchase of native lands for railways, 70,000/.; 
charges and expenses for raising loans, 4 hese 
estimates will, however, in all probability be only par- 
tially carried out. 


More Coal in Queensland.—Coal has been discovered on 
the Logan about fifteen miles from Brisbane. A seam 
8 ft. thick has been traced for a distance of more than 100 
yards, On being tested the coal was found to be of ex- 
cellent quality. 


French Engineers in the United States.—M. Banderalli, 
a member of the engineering staff of the Northern of 
France Railway, and M. Lewyt, his assistant, have 
visited Pittsburg for the purpose of observing the West- 
inghouse system of train signals and switches in use on 
the Pennsylvania Railroad. 


Great Northern Telegraph Company.—The number of 
telegrams forwarded by this company in the first eleven 
months of 1885 was 1,123,967, as compared with 1,107,272 
in the corresponding period of 1884. The traffic receipts 
increased in the first eleven months of last year to the 
extent of 6960. 


Railways in South Australia. —It is officially announced 








that the South Australian Government does not intend 
to borrow any further money for the construction of any 
more new railways except one. This exception relates 
to the continuation of the proposed overland line from 
Port Augusta to Port Darwin. We confess that this 
exception appears to us to be a financially formidable 
one, 








ENGINEERING Society, K1ne’s Cotiece, Lonpon.—At 
a — meeting held on Tuesday, February 23, the pre- 
sident in the chair, Mr. L. G. Hodgson read a paper on 
“‘Telegraphy.” The paper commenced with a descrip- 
tion of the various batteries employed. The construction 
of lines was next discussed, the various processes employed 
for preserving the posts being mentioned. The author 
then passed on to describe the various instruments em- 
ployed in signalling. He cited among these the single 
needle, the Wheatstone A B C, the —_ sounder, the 
Morse ink writer, Bain’s chemical and Hughes’ printing 
pa, The various methods of working were then 
explained. Under this head relay working was expounded 
and the various forms of relay examined. The author re- 
ferred to condenser action on long lines, mentioning 
double-current working as the means used to remedy its 
effects. The principles of duplex working by both the dif- 
ferential and the bridge method were also clearly set forth 
as well as those of quadruplex. Mr. Hodgson concluded 
by touching briefly on multiplex telegraphy. At a general 
meeting held on Tuesday, March 2, 1886, the President in 
the chair, Mr. Brydges read a paper on ‘‘ Gas Engines.” 
The author commenced by enumerating some of the theo- 
retical considerations involved in gas engines, mentioning 
inter alia that Carnot’s principle applied as much to them 
as to all other heat engines. r. Brydges divided gas 
engines into three classes ; hot air, those using a mixture 
of coal gas and air, and those using a similar mixture com- 
pressed. It was also explained that the amount of this 
compression was varied in different engines according to 
the average temperature in the cylinder. The lecturer 
next deduced the theoretical quantity of gas required per 
horse-power per hour by the different classes, and gave 
some figures showing what was actually consumed. The 
advantages and uses of indicator diagrams in detecting 
faults were dwelt on, and the main sources of loss of heat 
were also pointed out. The regenerative principle was 
stated not to have been yet fi to gas engines with 
success, A historical review followed. The early forms 
—Hugen, Lenoir, Otto, and Langen—were described. 
Mr. Brydges then passed on to the details of the Otto, 
Tangye, Stockport, Glasgow, Clerk, and Atkinson’s dif- 
ferential engines, and of the non-compressing type, the 
Bischof, Syrinx, and Universal. Many of those named 
were illustrated with excellent diagrams. The great 
advantage claimed for gas engines by the author was that 
they supplied an economical substitute for small wasteful 
steam engines, A discussion followed, after which the 
meeting terminated. 

Society or ENGINEERS.—At a meeting of the Society 
of Engineers, held on Monday evening, March 1, at the 
Town Hall, Caxton-Street, Westminster, Mr. Perry F. 
Nursey, President, in the chair, a paper was read on 
‘*The Roorkee Hydraulic Experiments,” by Mr. E. S. 
Bellasis, A.M., Inst. C.E. The paper was an examina- 
tion and criticism of an extensive series of experiments 
on the flow of water in the Ganges Canal, made by Captain 
(now Major) Allan Cunaiudan, R.E., in the years 
1874-79. The author, after stating that there were many 
important questions connected with the experiments to 
which attention had not yet been directed, proceeded to 
consider the method of velocity measurement. He 
enumerated the faults which the double float possesses, 
explained how it should be designed so as to minimise 
them, and argued that with the patterns of float used at 

rkee the amount of error must in many cases have been 
large, and that much better results would have been ob- 
tained by using floats of a different pattern, and pro- 
bably better still by using current meters. Double 
floats were unsuited to very rapid streams, but the idea 
that they were not suited to deep streams was shown to be 
erroneous. The rods used for measuring the mean velo- 
city between the surface and the bed did not reach to 
the , and therefore would give results slightly in 
excess of the true mean velocities. He contended that 
rods and floats were not generally so good as current 
meters. Referring to the distribution of the velocities in 
the cross section of the stream, the author, after showing 
that the depression of the maximum velocity below the 
surface could not be due to the resistance of the air, 
adduced further evidence in support of the law discovered 
by the experimenter, that the ratios of the different 
velocities to one another are independent of the mean 
velocity in the stream. Another law propounded by the 
experimenter, namely, that the form of the transverse 
curve of velocities is independent of the depth of water, 
held only in a rectangular channel. It followed 
that the coefficient which gives the ratio of the mean 
velocity in the whole section to the velocity at the central 
vertical was independent of the velocity of the stream, 
but generally varied with the depth of water in a manner 
which depended on the form of the cross section. Bazin’s 
and Probyn’s coefficients for the ratio of the mean velo- 
city to the central surface velocity were quite unreliable. 
The author then examined the evidence on which the ex- 
perimenter had come to the conclusion that Kutter’s 
coefficient C, in the formula V = CRS, was unreliable 
unless the “‘ rugosity coefficient” was first found experl- 
mentally in the channel to which the formula was to be 
applied, and showed that there were no valid grounds for 
such a conclusion, and that the want of agreement be- 
tween Kutter’s coefficients'and those found experimen- 
tally was due to the defective method adopted in observ- 
ing the surface slope. 




















Marcu 5, 1886.] 


ENGINEERING. 


237 








“ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep sy W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
an euch one qiter the quien: have ten ene mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

f at 38, Cursitor-street, 


Copies of bg 7 may be obtained 

Chancery née, E.C., either personally, or by letter, 

amount of priceand postage, addressed toH. READER Lack, Esq. 
The date of the advertisement 


of the acceptance of a complete spe- 

cification is, in each case, given after the abstract, w the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverts p bane t of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL MACHINERY, &c. 

16,005. P. Williams, London, Ontario. Machine for 
Sharpening Reaper and Mower Knife Sections. 
(6d. 4 Figs.) December 5, 1884.—This invention relates to a 
number of minor improvements in the construction of machines 
for sharpening the cutting sections of reaper and mower cutting 
bars. (Sealed November 6, 1885). 


16,089. G. White, G. White, Jun., and F. H. Livens, 
Lincoln. Thrashing Machines. (6d. 5 Figs.) Decem- 
ber 6, 1884.—The two reciprocating parts usually termed the top 
and bottom shoes are driven by eccentrics B fixed on a straight 
shaft A, there being two such eccentrics on either side of the ma- 
chine, Each eccentric strap consists of a top part B! bolted to 
the connecting-rod B%, and embracing the eccentric on the upper 
side, and a lower part B2 which is simply a cap confining the 
upper part B! to the eccentric. The eccentric straps are pro- 








vided with horns connecting them with bars fixed beneath the 
shakers. The eccentric rods are connected to the bottoms of the 
shoes by means of brackets D and E. The shakers are fixed to 
bars H and J, which are connected to the spring hangers K and L 
byaclip. The bracket R receives three ties, O, P, 2 for the pur- 
pose of stiffening the main frame of the machine. The bracket R 
may be provided with lugs K!' and L', to which the hangers K and 
Lare bolted. (Sealed December 30, 1885). 

16,711, C. Woolnough, Henham, Suffolk. Beaters for 
Thrashing Machines. (6d. 3 Figs.|—December 19, 1884.— 
According to this invention hollow beaters are fitted with drums 
which have continuous working surfaces around the circum- 
ference. Means are employed for fitting the beaters in sections, 
and adjusting them in the drum in order that the beaters or drums 
ro A rotated when they become worn. (Sealed December 30, 

85). 


16,994. G. Downing, London. (C. A. Klinger, Stalpen, 
Germany.) Thr; Machines. [4d. 1 Fig.) December 29, 
1884.—The driving strap is put under tension by means of a suitable 
tension roller, and passes successively around drums for driving 
the thrashing drum, the sifter, straw shaker, ventilator, and ele- 
vator. (Sealed January 1, 1886). 

734. J. Marshall, Gainsborough. Thrashing Ma- 
chines. (6d. 1 Fig.) January 19, 1885.—Two chaff riddles are 
employed between the caving riddles, an inclined board being 
arranged between the two riddles for conducting the grain 
from one chaff riddle to the other, and a wind guard is fixed at 
the wind mouth of the blower to divide the blast into — 
currents, one passing through each of the chaff riddles. (Sealed 
January 19, 1886). 

937. J. Marshall, Gainsborough. Wheels for 
Vehicles. (6d. 2 Figs.) January 22, 1885.—This invention relates 
to light and strong wheels suitable for use in agriculture, especially 
on plantations. The wheel consists of a dished and flanged dis: 
connected to the rim by the flanged outer part and cc ted 


parallelor nearly so with the ground, and holding it in a vertical 
position when travelling. (Sealed January 15, 1886). 

12,556. P.A. Newton, London. (Garret, Smith, and Co., 
Buckau-Magdeburg, Germany.) Machines, 
(6d. 1 Fig.] October 20, 1885.—The straw shaker ais operated 
from a crankshaft a', and motion is transmitted from the straw 
shaker through rods ¢, el, e2 to the several “‘ swinging” parts to save 
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the necessity of a special driving mechanism for these parts. The 
swinging frame, which carries the swinging box 6, is connected 
with the straw shaker a by means of the rigid rod e, and the reci- 
procating table e is connected rigidly with the box b by means of 
the rod el, and the sieve d is connected with the straw shaker a 
by means of the rod e2, (Sealed January 26, 1886). 


FIREARMS. 

15,833, G. Quick, Chipping Campden, Gloucester. 
Self-Cocking Firing Apparatus for Ordnance. (6d. 
3 Figs.) December 2, 1884.—-The apparatus consists essentially 
of a steel cylindrical case, the front part of which is formed to 
hold a central fire percussion cartridge with a rim, and behind 
this a striker is held in equilibrium by means of one or two spiral 
springs which act upon the sides of a collaron the said striker in 
such a manner, that when at rest the striker shall not be in con- 
tact with the primer. The rear end of the striker passes through 
the end of another small cylinder which is screwed into the first 
cylinder and contains a piston actuated by another spiral spring. 
In this piston a small trigger is hinged which is adapted to hook 
into a notch formed in the end of the striker. A stop is fixed in 
the cylinder over the trigger, so that on the piston being drawn 
back the rear end of the trigger is pressed down, whereby the 
other end is released from the striker which is projected forwards 
against the primer and then retracted by means of the front spiral 
spring. (Sealed December 1, 1885). 


939. W. Arthur, Cowes, Isle of Wight. Repeating 
Firearms. ([lld. 11 Figs.) January 22, 1885.—The firearm 
is constructed in such a manner, that on firing the barrel recoils 
independently of its stock or support, and independently of the 
magazine from which it is supplied, and in this movement it 
extracts the empty cartridge, cocks the lock, enters a fresh charge, 
and closes the breech. (Sealed January 22, 1886). 


1121. L. Raskazoff, St. Petersburg. Working 
Ordnance. [{ild. 7 Figs.) January 26, 1885.—This invention 
relates to a gun-carriage in which the recoil takes place down an 
inclined slide under the control of spring accumulators which 
afterwards by the application of the power which they store, 
return the gun to the firing position. The compressed springs 
are retained by a stem gras} by frictional nipping blocks and 
can be relieved at will by diminishing the friction of the nipping 
blocks upon the stem. (Sealed January 22, 1886). 


1160. R. Morris, Blackheath, Kent. Breech Tube 
for Adapting Firearms for Miniature Ammunition. 
(6d. 2 Figs} January 27, 1885.—The breech tube, which is pro- 
vided with a longitudinal slit, is pushed into the charge chamber, 
the slit becomes closed, and there is sufficient spring to hold the 
tube firmly in its place, while miniature cartridges are introduced, 
fired, and extracted. (Sealed January 15, 1886). 


1270. G. B. D. Cooke, Colomendy, North Wales. 
Cartridge Cases for Small Arms, (8d. 9 Figs.) January 
29, 1885.—The cartridge case consists of a shell with a disc end 
and a cap piece also having a disc end, the cap or detonating 
compound being placed between the two disc,ends. The car- 
tridge gives a more rapid ignition and less risk of misfiring than 
in cartridges constructed in the ordinary way. The cartridge 
case can be arranged to be recapped with facility, (Sealed Jan- 
wary 22, 1886). 

1881. R. Morris, Blackheath, Kent, Projectiles 
for Rifles. (6d. 3 Figs.) February 11, 1885.—The object is to 
avoid fouling of the bore of the rifle which often is occasioned by 
deposit of lead froma bullet fired with a small charge. The pro- 
jectile consists of a rivet of lead or alloy having an annular wad 
secured to its stem. On firing the wad takes the rifling, while the 
head, which is somewhat smaller than the bore, does not foul it. 
(Sealed January 26, 1886). 


2067. J. C. Mewburn, London, (A. Beer, Paris). 
Breechloading Small Arms. (8d. 19 Figs.) February 14, 
1885.—This invention has reference to breechloading small arms, 
and consists in transforming such arms into magazine or repeat- 
ing arms by providing them witha distributing box and with a small 





to the boss by being bolted between a flange on the boss and a 
Separate ring. (Sealed January 15, 1886). 

938. J. Marshall, Gainsborough. Thrashing Ma- 
chines. (6d. 1 Fig.) January 22, 1885.—This invention relates 
to means for driving the dressing shoes and straw shakers of 
thrashing machines, The shoes are connected with the shakers 
by means of rods and levers. (Sealed January 19, 1886). 

1658. J. all,Gainsborough. Thrashing Ma- 
chines. (6d. 1 Fig.) February 6, 1885.—The object is to pro- 
vide a simple and efficient means for driving the straw shakers 
from the dressing shoes of thrashing machines. To the crossbars 
¢ g of the shoes are attached rods a f the opposite ends of which 


























re attached to the crossbars di extending under and attached 
othe shaker box. The shoes are actuated from the crankshaft 

i each shoe operating alternate shakers ; m no pare the spring 
‘angers Carrying the shoes. (Sealed February 28, 1886). 


2321. S. B. Bamford, Uttoxeter, Staffs. Mowing 
and Reapin, hines. (8d. 2 Figs.) February 20, 1985. 


Mac 
—A right-angl : i 
Pn Snahee lever and bolt is used 


, in connection with the 
bar of the mowing and reaping machine for lifting the same 





distributor, and in the application to the arm of a metal 

late at the part where the shooter places his hand, this plate 

ing separated from the barrel so as to protect him from the 
heat of the same. (Sealed February 2, 1886). 


2676. L. A. Groth, London. (J. Duval, Laprairie, 
Canada.) Breechloading Firearms. (8d. 8 Figs.) Feb- 
ruary 27, 1885,—This invention relates to loading, cocking, and 
firing devices; further, to the manner of securing the opera- 
tive mechanism in the gun and locking it ina peculiar manner, 
so that it may be instantly removed, and further the invention 
has reference to various details of construction, (Sealed February 
19, 1886). 

2932. J. Balde, Plumstead, Kent. Manufacture of 
Shells for Ordnance, (8d. 7 Figs.) March 5, 1885.—The 
shells are manufactured by casting a hollow cylindrical bod 
closed at one end, hammering it on the sides, forcing it throug 
a ring or rings, and contracting the open end. (Accepted January 


, 1886). 

2944. A. C. Koerner, Paris. Deck Mounts for Rapid- 
Firing Guns. (8d. 3 Figs.) March 6, 1885.—The guns are 
mounte i on deck by means of an elastic pedestal or mount which 
allows a slight amount of movement of the gun, sufficient to 
relieve the deck of violent percussion, and prevents the destruc- 
tion of the pedestal itself by the repeated jars and shocks from 
firing. The mount is principally intended for the Hotchkiss 
rapid-firing gun. (Sealed January 15, 1886). 

2991. C. Dixon, Witton, Birutaghem. Charges 
and Cartridges for Small Arms. (8d. 11 Figs.) March 
7, 1885.—Undue and dangerous compression of nitro-compound 
powder charges is prevented by imparting a determinate amount 
of compression. A loose charge is inclosed within a short cylinder 
and the case is forced into a cartridge shell whose internal base is 
contracted or gathered in to an extent equal to the compression re- 
quired. (Accepted January 12, 1886). 

14,312. A. C. Koerner, Paris. Naval Carriage for 
Rapid-Firing Guns. (6d. 3 Figs.) November 23, 18&5.— 








This carriage is nome 9 for the Hotchkiss rapid-firing gun, but 
can be adapted to the Nordenfelt or any other system. The 
ee ny Laer the carriage are carried on a pivotting frame 3, 
which is mounted upon the bedplate 1 bolted to the deck of the 
vessel. The gun is set and held in any desired position by means 
of the screw clamp 9. The recoil of the gun is checked by the 
hydraulic cylinder 6 and the springs 12. The elevating and 
parallel motion apparatus consist of a main bar 15 whose forward 
end pivots on the axis 16 of the rocking arms 10, The bar 21 con 

















nects the main bar 15 with the breech of the gun. The gunner 
bears the shoulder piece 22 to his left shoulder, while by the hand- 
wheel 20 he works the elevating screws 17 and 18 with his left 
hand, and he fires the gun by pulling the lanyard with his right- 
hand, The gunner is able to elevate the train, whilst his right- 
hand is entirely free to fire. Neither the elevating screws or the 
shoulder piece 22 are affected by the recoil of the gun. The 
hydraulic cylinder is conical in shape, so as to cause the resist- 
ance of the piston to increase with the stroke. (Accepted Decem- 


ber 25, 1885). 
LUBRICATORS. 
2369. E. Rost, Dresden, Saxony. Lubricators, 
(1s. 1d. 17 Figs.) February 21, 1885.—A small pump worked by 
suitable hanism is adapted to draw the lubricating medium 





from a reservoir, and to force it to the surfaces to be lubricated. 
A slow oscillating movement is imparted to the pump piston by 
means of a crank, which is rotated by a ratchet-wheel and a pall 
connected with a moving part of the machine. (Accepted Decem- 
ber 22, 1885). 


2380. J. Stephen and T, Burt, G ow. Portable 
ht Feed Lubricators. (8d. 4 Figs.) February 21, 1885. 

—The oil passes from the oil vessel B past the screw valve cl 
through the tube nozzle c3 and flows up in beads through the con- 
densed water in the glass tube C! at a s regulated by means of 
the valve c!. The oil then passes into the small straight tube-hole 
a, and through a stop-cock to the part of the engine to be lubri- 
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cated. Steam enters the tube D1, and condenses in the return 
tube D? and fills it and the bottom of the lubricating vessel B with 
the water of condensation. The oil floats on the water up to the top, 
and is discharged as described with a pressure due to the column of 
water in the tube D", D3 is a small water box fitted on the con 
densing tubes D! D!', (Accepted December 22, 1885). 


2583. D. L. Salomons, Broomhill, Kent. Lubrica- 
tion of Revolving Parts of Electrical Apparatus. 
(8d. 4 Figs.) February 25, 1885.—The lubricant is conducted from 
a reservoir by means of lamp cotton or other fibrous material down 





an exit pipe I, which is conveniently widened into a flat nozzle G, 
and this is filled with a piece of flannel to distribute the lubricant 
uniformly. In order to regulate the flow of the lubricant through 
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the lamp cotton a compressing device is employed, consisting of a 
cone H attached to a screwed spindle K which is provided with 
an external thumb-screw L. By means of this thumb-screw any 
desired pressure may be applied to the strands of lamp cotton. 
(Accepted January 8, 1886). 


. H. Roberts, Keighley, Yorks. Lubricators. 
(8d. 3 Figs.) March 5, 1885.—This invention relates to lubricators 
that have to supply the lubricant against a resisting pressure. The 
lubricant a flows through the tap c into the funnel-sha; recep- 
tacle d, whence it is conducted to the plug f which derives an in- 
termittent rotary motion from some part of the engine. Recesses 
i are successively presented under the aperture e, and as the plug 
continues to revolve they are brought opposite the aperture m, In 
order to relieve the receases 1 of any vapour or liquid left therein 





after they are further turned from the openings m, and before 
they are again presented to the aperture e, an opening is employed 
for draining off the liquid or gas. The quantity of lubricant to be 
supplied is regulated by the rate at which the plug / is revolved, 
and this may be varied by moving the joint g! of the connecting 
rod g nearer to or further from the fulcrum of the lever h. The 
quantity of lubricant consumed is visible as it flows drop by drop 
from the tap c tothe receptacle d. The liquefaction of the lubricant 
is assisted by admitting steam to the bottom of the holder by 
means of the aperture p. (Accepted December 29, 1885). 


3522. KR. Lander, Pendleton, Lancs. Lubricators 
for Bearings. (sd.’ 3 Figs.) March 18, 1885.—Upon the 
revolving shaft is mounted a narrow disc which rotates in the oil 
contained in a casing and thereby raises a certain quantity of oil 
which is removed from the circumference by means of a scraper 
which conveys it into a channel pipe extending over the centre of 
the bearing through which the oil runs on to the bearing, the oil 
from the bearing running back into the casing. (Accepted January 


22, 1886 
INDICATING APPLIANCES, &c. 


964. J. Sturgeon, London. Fluid Meters. (8d. 
6 Figs.) January 23, 1885.—According to this invention waste of 
compressed air or other fluids distributed in conduits through a 
district isascertained by recording at a head office at set intervals 
the record of the various acting consumers’ meters and com- 
paring this combined result with the record of the fluid passed 
through the main fluid meter at the head office. Each meter is 
placed in electrical communication with a main counter at the head 
office, and is furnished with a contact maker actuated by the 
mechanism of the meter, and so arranged as to make and break 
contact at set intervals. The possibility of error arising through 
two or more actuating the indicator at the same time is so slight 
- cath. to affect materially the object in view. (Sealed February 19, 

2027. J.J. Hicks, London. Manufacture of Ther- 
mometers. ([6d.) February 18, 1885.—It is well known that 
thermometer tubes are subject to a constant gradual shrinkage, 
which in time often becomes very considerable. To produce ther- 
mometers which are practically invariable after their completion 
the thermometer tubes are annealed (before being divided) by sub- 
mitting them for a considerable time to a temperature above the 
highest point to which they are required to indicate, the tubes 
being provided at their upper ends with enlargements or cham- 
bers to prevent injury during the annealing process. (Sealed 
February, 16, 1886). 


2411. A. Budenberg, Manchester. (Schaefer and 
Budenberg, Buckau-Magdeburg, Germany). Sy appre ane 
(8d. 2 Figs.) February 23, 1885.—The object is to construct an 
instrument of a simple character for indicating the amount of a 
stress applied toit. A pressure gauge is adapted to an elastic link 
in such a manner that the tendency of the link to close up shall 
actuate the index finger of the pressure gauge, and thus indicate 
on a graduated dial the amount of stress applied to the link. 
(Sealed February 23, 1886). 


3536, P. Nevill, Douglas, Isle of Man. Measuring 
Angles, (8d. 2 Figs.) March 19, 1885.—A bar centred at one 
end is provided with a roller at the other. When the bar is swung 
round on the centre the roller revolves and the distance between 
the roller and the centre is so adjusted that the revolution of the 
roller is made to indicate the angle passed through by the bar. 
(Sealed February 19, 1886). 


11,009. A. Allan, Scarborough, Yorks. Air Sp: 
Pressure Gauges. [6d. 5 igs.) September 17, 1885,—This 
invention relates to improvements in Allan’s pressure gauge. 
The scale is marked on a separate plate instead of on the metal 
vessel. A single stop-cock placed transversely is provided for 
admitting to and shutting off the pressure from the gauge, and at 
the same time allowing any water that may be in the gauge to be 
displaced by air, (Sealed December 24, 1885). 

FILTERS, &c. 

2352. J. G. Lorrain, London. Filtration and Puri- 
fication of Fluids. (8d. 7 Figs.) February 21, 1885.—A 
catalytic metal, such as platinum or a material coated with 
a catalytic metal arranged so as to absorb air or oxygen, is employed 
for the filtration and purification of fluids and for the oxidation of 
matters in the fluids. For ee, wi ter or air containing sewer 
gas in solution would be purified on filtration —— platinised 
carbon by oxidation of the sewer gas. (Accepted December 22, 
1885). 

2746. A. J. Bell, Manchester. Filtering Liquids. 
8d. 2 Figs.) March 2, 1885.—This invention relates to filters 
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adapted to be used in the filtration of large quantities of water. 
The preliminary filter bed e consists of two perforated walls be- 
tween which is a space filled with a suitable filtering medium 
which will arrest the grosser impurities. The water is admitted 
to the chamber ¢ through a pipe and valve h. Within the chamber 
d are arranged three double filters each rat | two spaces i i for 
filtering medium and an inner space & for filtered water. The 
pipe m conveys the filtered water to any desired point. A by- 
pass pipe ois provided for times when it is desired to obtain a 
supply of unfiltered water. The apparatus is ens to be used 





30, 1885.—This invention relates to means for demolishing sub- 
aqueous objects such as rocks on the bottom of a stream, and con- 
sists in placing upon the surface of the object to be demolished 
charges of a suitable explosive material, and firing them suc- 
cessively. The charges are fixed by a pole which can be moved 
endwise, and atthe same time caused to swing in two planes, 
(Sealed January 19, 1886). 


10,938. H.J. Haddan, London. (J. P. Scott, New York, 
U.S.A.) Chemical Fire Extin ers. (4d. 3 Figs, 





as a high-pressure filter. The filter may be cl itti 
back pressure of water or steam to the pipe m through the valve 
&. By the reversal of the current the impurities lodging in the 
spaces i are removed. (Accepted December 22, 1885). 


MISCELLANEOUS. 
695. W. W. Hacking, Nottingham. Portable Ap- 
paratus for Sold: tions, (Sd. 2 Figs.) January 


17, 1885.—A blowpipe is combined with a flame attachment con- 
sisting of a receptacle for carrying cotton wool which is saturated 
with methylated spirit so as to form a portable soldering blow- 
pipe. (Sealed February 12, 1886). 


1533. W. F. Donkin, Upper Tulse Hill, Surrey. 
Mercurial Pumps for Exhausting Gases. [8d. 7 Figs.) 
February 4, 1885.—This invention relates to apparatus for ex- 
hausting gaseous fluids by the fall of mereury down narrow tubes. 
The mercury is caused to accumulate in an interior chamber, and 
overflows in successive drops down the narrow tube. (Sealed 
February 16, 1886). 


1590. A.T. Allen and H. Cavill, Sheffield. Nut 
Locks. (8d. 8 Figs.) February 5, 1885.—The nuts are locked 
by the use of a toothed or indented washer fitting a square-shaped 
part of the nut which engages with undercut teeth formed on the 
nut. (Sealed February 12, 1886), 


1779. A. Sheldon, Wells, Somerset. Footstep Bear- 
ings for Vertical Spindles. (8d. 4 Figs.) February 9, 
1885.—The bearing block is made cylindrical, and has a screw 
thread cut around its lower end. The bearing block can be raised 
or lowered and turned on its axis. It is surrounded by a covered 
oil reservoir from which oil can pass to the cavity of the bearing 
block. (Accepted December 8, 1885). 


1880. W. Niblet, Bristol. Mechanism for Obtain- 
ing an Adjustable Stroke Reciprocating Motion 
with Approximately Uniform Movement, (8d. 7 Figs.) 
February 11, 1885,—The motion is obtained from a certain given 

lane curve arranged obliquely to a rotating axis, the stroke 
arene adjustable by varying the obliquity of the curve, Aisa 
dise supported on the spindle O and capable of oblique adjustment, 
Disa plate provided with a groove made to a certain curve, and 
this plate is fixed to the projecting collar on A. The loop frame B 
works between the disc and groove plate. One end of the loop 





frame is capable of moving in the guide bracket F, the opposite 
end being connected by means of a swivel joint to the part G, 
which is constrained to move in an axial direction. Two rollers E 
on the loop frame work in the groove plate D. The disc and plate 
can be secured at different angles which can be seen by a pointer 
on an index as shown in Fig.2. The length of reciprocating 
movement obtained is governed by the inclination of the disc and 
plate. The bar H receives a reciprocating movement from the 
loop frame through the joint. Methods of finding the curves for 
various kinds of movements are pointed out in the specification, 
(Accepted January 8, 1886). 

1942. H. B. Young, Barnstaple. Lock Nuts. (6d. 
8 Figs.| February 12, 1885.—The nut is cut by sawing so as to 
partially divide one end from the other, and one end opposite the 
uncut part is sawn through into the bolt hole to form lateral jaws 


which are forced inwards, so that when the nut is screwed on a/| C 


bolt the elastic jaw grip will prevent it from unturning. (Sealed 
February 12, 1886). 


2387. J. Imray, London, (£. Fixary, Paris.) Refri- 
gerating Apparatus. (8d. 5 Figs.) February 21, 1885.— 

he object is to prod imult ly a supply of cooled dried 
air for the compartments of ships and other localities, and a supply 
of fresh water. The aqueous particles out of the air are cooled 
in one part of a refrigerating apparatus, and at the same time the 
frozen aqueous particles previously deposited from the air in 
another part of the apparatus are melted by the passage of the warm 
incoming air in contact with this part in which, at the time, the 
refrigerating action is suspended. (Accepted December 18, 1885). 


2456. C. D. Abel, London. (A. Kaiser, Freiburg, Switzer- 
land). Apparatus for Controlling the Discharge of 
Liquids. (sd. 5 Figs.) February 23, 1885.—This apparatus 
automatically cuts off the supply when a predetermined quantity 
of liquid has been discharged, and thus waste is prevented. (Sealed 
February 19, 1886). 


2679. W. Boggett, London. Production of ht 
and Heat by Oils and Fats. (8d. 4 8.) 
February 27, 1885.—A supply of air and gaseous products is 
brought into combination with the burning oil or fats, in order 
to increase the intensity of the resulting flame. (Accepted 
December 22, 1885). 


3597. L. H. Pearce, Stourbridge, Worcester. Fric- 
tion Still. (8d. 8 Figs.) March 20, 1885.—This invention re- 
lates to means for distilling under circumstances where heat result- 
ing from the combustion of fuel is not available and is especially 
applicable for service in small boats at sea for the pu of pre- 
‘monpe from sea water small quantities of distilled water for drink- 
ng purposes. The apparatus was described and illustrated in 
No. a) of the current volume of Encinggrine. (Sealed February 
28, 1886). 





7965. H. H. Lake, London. (J. Lauer, Vienna.) De- 
molition of Subaqueous Objects. (8d. 10 Figs.) June 





Pp 15. 1885.—The receptacle is made of thin glass with a 
neck, into which is F agree a stopper through which a small open 
bent tube is put. The hole at the outer end is just large enough 
to allow a little of the gas to pass out, but if a large quantity ig 

enerated within by fire outside, the bottle bursts. A ring of iron 
isheld around the bottle by wires and springs, so that when 
thrown on anything soft the ring hits the bottle and breaks it. 
(Sealed December 30, 1885). 


11,257. A. M. Clarke, London. (J. FE. Birch and D. 
Henderson, Winnipeg.) Cut-Offs for Gas Burners. (6d. 
2 Figs.) September 22, 1885.—A confined body ef air when ex- 
panded by the normal heat of the burner holds open a valve which 
allows gas to continue flowing, and this air when cooled by the 
flame being extinguished contracts and closes the valve, thus 
red off the supply of gas automatically. (Sealed December 30, 
1885 


12,208. W. R. Lake, London. (W. M. Le Moyne, Chicago, 
U.S.A.) Automatic Fire Extinguishers. [8d. 3 Figs.) 
October 18, 1885.—An expansible pire ge ore gas is contained 
in a closed frangible vessel. The vessel depends for its fracture 
upon the expansion of its contents when affected by extraneous 
heat. (Accepted November 13, 1885). 


same. J. A. Hopkinson and J. Hopkinson, 
Huddersfield. Sto Goat. (8d. 5 Figs.) November 21, 
1885,—This invention relates to stop-cocks in which the plug is 
made tight in the body by the aid of fibrous or soft packing, such 
as jute, hemp, asbestos, or india-rubber. Packing grooves d are 
formed in the barrel surrounding the plug, and these grooves 
terminate in recesses e e! formed in the ends of the barrel. The 
fluid ways are thus completely inclosed with the packing. A 
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flange b? on the plug bears on the packing so as to compress it. To 
provide for adjusting the packing, a metal ring f is arranged over 
the soft packing ate. A washer é is placed over this ring, and 
outside of this washer a nut A is fitted on the screw-threaded part 
of the plug spindle. When the nut is tightened it will cause the 
endwise compression and consequent lateral expansion of the 
packing at every part of the same. (Accepted December 22, 1885). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventi patented in the 
United States of America from 1847 to the — time, and 
reports of trials of patent law cases in the Uni States, may be 
consulted, gratis, at the offices of ENGINEBRING, 35 and 36, Bedford- 
street, Strand, é 











Liverpool ENcingERING Socrety.—The usual _fort- 
nightly meeting of this Society was held at the Royal 
Institution, Colquitt-street, Liverpool, last week, Mr. 

oard S. Pain, Assoc, Inst. C.E., President, in the chair. 
A paper on “ Brick and Masonry Arches” was read by 
r. A. Wharton Metcalfe. The object of the author in 
bringing the paper before the Society was to give and 
contrast the empirical and theoretical modes employed in 
the design of arches, and also by ograge certain tables 
derived from the general equation to the equilibrium 
curve to illustrate the great advantage of the latter mode. 
By means of these tables the construction of the true 
curve of an arch, when designing a bridge, becomes an 
easy matter. The author also considered briefly the 
mechanical and graphical means for drawing the linear 
arch, and gave tables derived from actual examples pre- 
pared in the office, and calculated from the general 
equation to the linear arch. In dealing with such prac- 
tical questions as the relative merits of brickwork and 
masonry in arches, and the systems of constructing the 
same, such as the ring and bonded methods, some valu- 
able information was given, derived from the practice and 
experience of Mr. Charles Richardson, the engineer to 
the Severn Tunnel. The recent developments of long 
submarine tunnels have lent additional importance to the 
question of the relative merits of bonded brickwork and 
of brickwork built in pe ol this, and its bearing upon 
the curves of arches su gee to water pressure from 
without, was discussed. In conclusion, the importance 
of the subject was strongly urged, and more especially so 
as the recent movement in favour of ironwork in the place 
of brickwork and masonry was considered to be potty 
reasonable when the quality, hardness, and durability o 
bricks now made has been taken into consideration, as 
well as the economy resulting from their use.—Liver] 
Daily Fost, 
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THE PETROLEUM INDUSTRIES OF 
EUROPE.—No. IV. 
By Hersert TwEDDLE, JUN. 
HaviINe now examined all the petroleum fields 
on the northern slopes of the Caucasus, we see that 
the Illsky exploitation is by far the most important, 


both from its production as well as its position near | 


the seaboard, communication with which is yet more 


Caucasus, it will be seen that there is on the southern | pletely made of wood, very light and strong, and 
slope of the main chain a line of oil territory and | admirably adapted with the little oxen, not so large as 
| epFRnGR similar to that which exists on the northern | Alderneys, for mountain work. The wheels are made 

slope. Let us then cross the mountains by the | of twoplanks connected with a wooden axle and about 
military road (a section of which is given in Fig. 16) | 26in. to 28 in. indiameter. The body of the wagon 
passing through the Dariel Pass, and examine | consists of one branch of a tree split up for a length 
these new oil-fields, Here our first point is at | of 7ft. or 8 ft., the prolongation of which answers 
Kourilla, a station on the Batoum-Tiflis Railway | for the pole. On the lower part of this prolongation 
some eighty miles from the first-named place. is left a short under branch which serves either to 





























Fic. 13, PETROLEUM FOUNTAIN AT ILLSKY, 














Fia. 14. 


facilitated by its being connected with the Novo- 
rossisk refinery by a pipe line 3 in. in diameter and 
forty miles long, thus allowing the oil to be trans- 
ported at a minimum of cost. This exploitation 


has been carried on mostly by Americans, and one | 


could almost fancy himself in theoil regionsof Penn- 
sylvania, for the visitor is agreeably surprised to 
find that American energy and skill has pushed 
itself so far in a most unpractical country and in 
spite of the greatest difficulties. 

Looking at the map, Fig. 15 on page 242, of the 


GENERAL VIEW OF ILLSKY PETROLEUM EXPLOITATION, 


| rest the wagon on’ br to act as a brake when coming 
down steep mountain sides. The bottom of the 
wagon is of wickerwork woven so as to form a 
shallow basket to contain the load. The oxen are 
strong and active little beasts, and ‘much better 
adapted for hill work than horses, or larger oxen. 
From Koorilla we travel northward through a 
most picturesque valley ; the road runs along a clear 
rapid stream, the Kourilla, which tumbles down 
the valley, and in some places has cut through 
almost vertical rocks. At a point some twenty 


| On arriving at this station, amongst the first things 
| that attract the attention of a stranger are the 
large piles of manganese ore which are brought down 
| from the mines by carts to be shipped by rail. 
These carts with their oxen and drivers are par- | 
| ticularly interesting and well worth a study. The | 
wagoners are principally Ossetines, a tribe who | 
inhabit the northern slopes of the mountains at | 
the foot of Elbrous and Kazbeck, and who come over | 
the mountains to earn a little money at this work. | 
The wagons (see Fig. 18, page 243) are unique, com- 
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miles from the station the traveller will have to 
stop to rest his horses, and during this time, if he 
wishes to occupy himself, let him look at a native 
bridge constructed to span the stream here some 
80 ft. wide. The bridge had been originally sus- 
y opm to two ropes fastened to trees standing 
close together on either bank. These cables were 
of a curious construction, being made of grape vines 
with strands having three vines in each strand. 
The footpath consisted of a narrow plank sus- 
pended at intervals to these cables, the whole 
closely resembling in design a modern wire sus- 
pension bridge. Unfortunately this bridge was 
partly carried away by a freshet, but enough re- 
mained at the time of our visit to allow the above 
observations to be made. 

The new bridge is on quite another principle, 
and consists of two large trees on each side of the 
river, made to project about one-third of their 
length over a rough stone pier; wicker baskets 
loaded with stones being suspended in pits on the 
shore side. Smaller trees were attached to the 
larger ones, and they in turn weighted behind 
the = so as to form stable cantilevers, while still 
smaller trees spanned the centre and united the two 
end sections. Thesketch, Fig. 19, page 243, clearly 
shows the manner in which this idea has been 
carried out. Thibet, Mexico, North America, can 
all of them show similar work from the hands of 
native engineers—the germ that has been brought 
to its limit of development in the Forth Bridge. 

Perhaps one more illustration of the method by 
which these mountaineers bridge torrents may prove 
interesting. 

Let the reader suppose himself brought to a dead 
halt, after a week’s journey over mountains and 
through forests by a torrent some 60 ft. or more wide, 
swollen by rains or the spring freshets. To ford or 
swim such astream—of which there are scores in 
the higher Caucasus—would be impossible, and the 
chances are in favour of the traveller wandering 
along the banks for days without finding means to 
traverse the barrier of turbulent water. 

It was once our luck to have such an ac- 
cident befall us, and the hope of crossing had 
been given up, when a native hunter offered for a 
compensation to bridge the stream so as to enable 
the travellers to cross. The terms being quickly 
agreed to, the contractor immediately set to work 
about his preparations, and let the reader remember 
that the only instrument he possessed was a native 
hand-hatchet. 

Having chosen a point near which a large stone 
jutted up about midway in the torrent, as the most 
suitable position, he began by cutting a pine-tree from 
the neighbouring forest, and dragging this tree to 
the bank, he secured it in such a position so as to jut 
out over the stream. He then piled stones around 
the base, thus anchoring the shore end firmly. Now 
cutting asmaller sapling he climbed to the end of 
the first and fastened the lighter tree to its end, 
binding it by means of wild grape and other vines 
which he brought from the forest. The end of the 
construction now projected some feet over the stone 
midway in the stream. Our engineer now climbed 
carefully out to the further end, bending it by his 
weight until he was ableto secureit firmly to the half- 
way rock. When this was done, he strengthened the 
structure by lashing pieces on the sides, and then 
one-half of the span was accomplished, The other 
half was done in almost the same manner, so that 
each arch of the bridge might be considered as an 
elastic lever, the fulcrum and weight being in one 
case a mass of stones, while in the other the base 
end was fastened to the end of the first span, the 
rock midway in the stream forming the fulcrum. The 
construction of this primitive belles occupied nearly 
three days, and considering what one learned from 
this mountain bridge architect, it was not time lost, 
as he certainly displayed great skill in choosing the 
vines and saplings used in the sonstruction, which 
were light but possessed exactly the requisite 
amount of strength and elasticity to bend with his 
weight. No small amount of nerve was required 
to work suspended to so frail a structure only 
a few yards above a roaring mountain torrent, a 
fall into which would have proved immediately fatal. 
Certainly we can state that the mountaineers of the 
Caucasus are past-masters in the art of primitive 
bridge-building, and both the types of structure we 
have described are as old as the hills. 

Some distance further up the valley there are 
high bluffs of white limestone, and the deep black 
stains down their faces indicate our near approach 
to the manganese mines, which we leave to the left, 





and enter a narrow limestone gorge, the walls of 
which rise almost vertical for 700 ft. or 800 ft. ; 
this gorge has evidently been cut out of the solid 
rock by the stream of water, and at one place the 
road passes a point where the river has washed its 
way a 100 ft. under the rock, forming a splendid 
ee aa arch wreathed with emerald-coloured 
erns. 


An underground river debouches into the Kourilla | 
at this point, and it is said that in winter the trout, | 


for which this stream is famous, take refuge in the 


occurring on the southern slope of the mountains 
are in a line almost parallel to the main range. 

By far the largest and most important exploita- 
tion of petroleum in either Europe or Asia is that 
of Baku. All the works that have been undertaken 

here until the present time have been entirely 
confined to the peninsula of Apsheron, a horn- 
shaped neck of land some 15 miles wide at the base, 
and projecting 30 miles eastwards into the Caspian 
Sea. This peninsula (see Fig. 20, page 243, and 21 
annexed) is the eastern termination of the Caucasus 





underground stream. Further on, high up in the 
limestone rocks, are a church and an Armenian con- 
vent, and several old cave cities can be seen quarried 
out in the face of the rock. These caves were 
probably the homes of the Troglodytes, and many 
similar remains are to be seen in the Caucasus. 

Continuing further into the mountains we reach 
the forest of Tchala; here the oil territory is 
situated on the face of a range of mountains which 
separates the valley of the Kourilla from that of 
the Rion. The elevation here is some 5400 ft. 
above sea level. There are four oil pits here some 
30 ft. or.40 ft. deep ; the oil is baled out in buckets 
and is of excellent quality (48 deg. Baumé, or 
0.794 specific gravity). It was very ‘‘gassy” when 
first brought to the surface. Some of the wells 
yield a heavier oil, but it all evidently comes from 
the same source. 

The rock is a hard trachyte, evidently of volcanic 
origin. In sinking one of these wells the rock at the 
bottom blew out with a loud explosion when the men 
were absent, and the oil came up in the well. In 
this forest several sources of petroleum can be seen, 
and one can recognise evidences of its presence at 
numerous points. The most easterly springs that 
were visited by the writer in this region were ferru- 
ginous, and near them was a spring of fresh water 
highly charged with CO,. The oil at this point is 
heavy, of a light green colour, as thick and viscous 
as castor oil, and ranks amongst the finest natural 
lubricating oils. These springs are some 3000 ft. 
lower than those mentioned above. As this point 
is only a hundred miles from the Black Sea, and as 
the evidences of an excellent oil formation exists, 
very widely diffused through the Rion valley, and 
as even oil springs occur within a score of miles of 
Poti, foreign capitalists will hesitate before em- 
barking their money in the Caspian or Transcaspian 
regions. 

Oil springs also exist on the top of a mountain 
between Telaf and Signah, some 5000 ft. above sea 
level. These springs come to the surface in an up- 
lift of argillaceous shales in the immediate vicinity 
of a greensand formation. There are numerous 
petroleum springs here, the oil of which is of medium 
gravity. Very large mud volcanoes also occur 
between Telaf and Signah, and from six or seven 
of these large rents a constant stream of mud oozes 


out and runs down the hill-side into the valley of the | 


Alezan. 

On the road from Signah to Tiflis vid Gambora, 
the greensand formation is again passed in crossing 
the mountains, and here the odour of petroleum per- 
vades the atmosphere very strongly. 

Some ten miles below Tiflis, on the bank of the 
River Kura, there are also a number of oil shafts ; 
these are very large and are some 80ft. deep. The 
petroleum, which is very thick and tarry, percolates 
slowly into the shafts and is drawn to the surface 
by buckets ; there it is boiled down and is used to 


render wine skins impermeable. These are used to | 
hold the wine of the country, which is of excellent | 


quality, and has the advantage of being almost as 
cheap as water. In the desert of Shakari, south- 
east of Signah, are numerous oil springs, the most 
important of which are Zarskoe Kolodsky ; at this 
point wells have been sunk and have proved ;pro- 
ductive, but owing to the great want of communi- 
cation, they have never attained great importance. 
Between here and the south-eastern extremity of 
the Caucasus, where the most extensive oil fields 
exist, the writer does not know of any oil spring, 
although without doubt they occur. It is to be 
noticed that all the above-mentioned oil springs 


Mountains, and is, save at the base, a high sandy 
plain sloping towards the Caspian, which surrounds 
it on three sides, the level of which is 84 ft. below 
that of the ocean. 

The soil has an upper coating of loose sand, and 
on account of the high winds which often prevail, 
it is blown and drifted in all directions so as to 
overwhelm any growing vegetation. The whole 
peninsula has a sterile and most desert-like appear- 
ance, but geologically considered, the formation of 
this territory presents points of great interest. 

It consists for a great part of that formation 
known as the ‘‘ Aral-Caspian,” the large beds of 
which rise inland in some places to heights of 
several hundred feet. These beds are the probable 
result of a large inland sea of brackish water, the 
remains of which are now the Aral and Caspian 
seas. The formation is composed of sandbeds ard 
shellstones, of which the latter attain in places a 
great thickness, and the fossil shells of which they 
are composed belonging to the same species as those 
now inhabiting the inland seas of Asia. This shell 
rock is greatly used for building purposes and for 
making lime, for which it is admirably adapted. 
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Yacht Architecture : A Treatise on the Laws which Govern 
the Resistance of Bodies moving in Water; Propulsion 
by Steam and Sail; Yacht Designing; and Yacht 
Building. By Dixon Kemp, Associate of the Institu- 
tion of Naval Architects and Member of the Council. 
London: Horace Cox, “‘ Field” Office. [Price 2/. 2s.] 

Tat Englishmen are apt to take their pleasure 

seriously, if not sadly, as the French cynic asserted, 

| can hardly be denied in face of Mr. Dixon Kemp's 

weighty volume on yacht architecture, which con- 

stitutes the latest contribution to the science of 

sport. This is no holiday treatise to be lightly 
| skimmed by any ease-loving yachtsman batween the 
lazy hours of a summer cruise, but a complete ex- 
position of the mystery of yacht designing ; treating 
of all those subjects which it behoves a mai to 
know, in order that he may build a yacht according 
to scientific principles. 

We do not think that on this account the book 
will be less welcome to the majority of yachtsmen, 
and certainly it is capable of adding far more to the 
pleasure they may get from their craft than any 
amount of lighter literature. Mere sailing, the 
exultation in freedom and motion, although it con- 
stitutes the great charm of yachting, is apt to pall 
after the first flush of novelty has worn off; but to 
the man who knows the why and wherefore of his 
vessel’s form and design, she becomes indeed as a 
living thing, and a never-ending source of study 
and delight. 

1t must not be supposed, however, that the work 
is a collection of abstruse formule and abstract 
rules such as a work on naval architecture can 
be made. Mr. Kemp is too well acquainted with 
the section of the public for which he writes to 
| expect his readers all to be finished mathematicians. 
| There is nothing in the book that a man of ordinary 

education cannot master if he will take the matter 

from the beginning and devote to its study a 

'fair amount of perseverance and attention. This 

‘is high praise for a work of this kind in the 

| present day when the professor is so much abroad. 
aturally there are many knotty points for those who 

are new to the subject, but we take it to be one of 
the great merits of the book that where these occur 
| unusual pains have been taken to bring them within 
| the compass of the ordinary lay mind, In some 
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instances, indeed, the author has carried this prin- 
ciple too far, particularly in that part of the book 
which treats of stability, where in order apparently 
to put the matter in as simple and popular a man- 
ner as possible, the terms used are not strictly in ac- 
cordance with scientific usage. We think Mr. Kemp 
has been ill-advised in following this course, and it 
is more to be regretted as in the earlier parts of the 
book he gives proper definitions of these expressions. 

The first chapters are devoted to displacement 
and buoyancy, tonnage rules and stability. The 
yachtsman who dips into the subject for the 
first time will learn how simple are the fundamental 
principles which underlie the science of yacht design- 
ing. The coefficients of fineness of between thirty 
and forty existing yachts are given ; in sailing craft 
ranging between 5 tons and 300 tons, and in steam 
yachts between 27 tons and 533 tons. The way in 
which these coefficients, calculated from the cir- 
cumscribing parallelopipedon, may be misleading 
with such vessels as racing yachts, is well shown. 
For instance, the Jullanar, 5 ton, Freda, and 
Euterpe, which have the fore-foot very much 
rounded up, give comparatively high coefficients, 
respectively .359, .322, and .324, while the old 
Arrow, the Rose of Devon, and Vol-au-Vent, 
which have the earlier type of square fore-foot 
or deep keel, would appear to have finer lines, 
their coefficients being .262, .288, and .281 re- 
spectively. In spite of this the table shows far 
less variation than might have been expected con- 
sidering that it takes in craft of such different sizes 
and extending over so wide a period of construc- 
tion. The Arrow’s coefticient is the lowest given, 
whilst the highest is that of the successful three- 
tonner Mascotte, which we see is 7 tons displace- 
ment, and has a coefficient of 417. A glance at the 
lines of the latter vessel, which are given in the latter 
part of the book, will serve to explain why the more 
modern racer has so high a coefficient. It will be seen 
from the above figures that in quoting .22 to .33 as 
the average variation between coefficients of fine- 
ness in modern racing yachts, the present Director 
of Naval Construction has gone somewhat too low. 
In fact, as Mr. Kemp’s book shows, modern racing 
yachts have quite the reverse of an excess of dead- 
wood, the aim of the designer apparently being to 
get as much displacement as may be consistent 
with easy lines within the limits of length, depth, 
and breadth proscribed. 

A glance at the lines of the 10-ten cutter, 
Saraband, designed by the author last year, gives a 
very good illustration of the fact. This vessel has 
a heavy lead keel of rounded section below, the 
width of which, just at the rabbet, is 2ft. 6 in. 
in its widest part, while the depth is only 18 in. 
The keel is rounded up forward, somewhat after 
the manner that was shown to be so successful 
with Mr. Brentall’s celebrated yawl Jullanar. The 
dead wood aft is also cut away, leaving a very 
rockered keel, which is deepest in the position of 
greatest beam. It may be noted that the maxi- 
mum beam (moulded) of this vessel is not three 
times as great as the greatest width of keel just 
below the bottom edge of the planking. Mr. 
Kemp makes no reference to the mode of es- 
timating the fineness of a vessel by. taking the 
right cylinders described upon the greatest im- 
mersed sections, in place of depth and breadth. 
This rule affords a closer result, but probably Mr. 
Kemp is well advised in giving his readers only the 
simpler method, for these coefficients are, after all, 
nothing more than approximations. 

_ The position of the centre of buoyancy, which, to 
judge by the examples given, appears to have a 
tendency to get nearer the middle of the boat, is next 
dealt with, after which the author proceeds to treat 
of the vexed question of yacht measurement. In 
explaining certain rules and discussing their bear- 
ing Mr. Kemp arrives at the conclusion that the 
existing absence of restriction as to depth and 
mode of ballasting has produced ‘a type of vessel 
which for sea-going qualities cannot be surpassed.” 
He, however, admits that for a cruising yacht 
extreme depth is not desirable, both on the score of 
discomfort and of greater expense. Initial stability, 
which is got by breadth of beam, is a very neces- 
sary factor in the design of a pleasure craft ; for, 
however comforting it may be to know that one’s 
vessel will never turn over, even under a remote 
combination of evil influences that may never 
occur, it is certainly the reverse of comfortable to 


have the cabin and deck at a considerable angle 


of heel asa ° 1 
waar necessity for the boat having any way 








We think that these two points of cost and com- 
fort are worthy of more consideration at the hands 
of those who have the framing of measurement 
rules than they receive. We takeit that the object 
of handicapping yachts by a system of measurement 
is to bring together for racing as many vessels of 
good quality as possible. It can hardly be said that 
the present Y.R.A. rule effects this, more espe- 
cially in the smaller classes and among Corinthian 
yachtsmen where the truest sport is to be found. 
Many men who would have raced a ten-tonner 
afew years ago, have now to be content witha 
three ; and, what is more serious, men who would 
have owned and raced a ten-tonner, are now simply 
debarred from racing at all, because they are not 
willing to sacrifice their pleasure cruising to the 
chance of winning a few prizes during the season. 
In the good times past yachtsmen cruised in their 
craft during the summer months, finding a comfort- 
able home on board, and entering for such races as 
they could with a fair chance of success. Now a 
man has to choose between a cruising yacht simply 
or a purely racing vessel; and many who would 
be votaries of the sport could they combine its two 
aspects, are unwilling to spend their money solely 
either for the transitory excitement of racing or 
the more sober delights of sailing from port to port. 

The chapter that treats of the effect of propor- 
tions, and ballasting on the stability of yachts, gives 
some valuable data on the effect of metacentric 
height, the explanations being rendered more easy 
of comprehension by means of some excellent dia- 
grams. The particulars of about a dozen well- 
known yachts are given, ranging in size between 
the Sappho, 392 Thames tons (232 tons displace- 
ment), with a metacentric height 7.30 ft., down to 
the Currytush, 3 tons Thames measurement (7 tons 
displacement), and 2.05 ft. metacentric height. In 
this part of the book also are given the results of 
a series of experiments made by Mr. Brentall on 
models of certain yachts in order to determine their 
range of stability, which we believe have not before 
been published. The chapter on proportions of 
yachts and their motions among waves is one of 
especial interest to yachtsmen about to build, the 
effect of shape and relative dimensions on the 
pitching, scending, and rolling motions being well 
explained. 

Lateral resistance is a complex subject upon 
which the author can give but a few elementary 
ideas in the short chapter he devotes to the ques- 
tion. These elements are however clearly set forth, 
and no doubt it is wiser to treat the subject briefly 
rather than encumber the work with formule for 
resistance of curved surfaces, &c., such as would be 
required in order to discuss the matter exhaustively. 
Such details can have but an academical interest, for 
the conditions in actual sailing are so constantly 
varying that the ‘‘ grand old rule of thumb ” is in 
this instance able to hold its own against all that 
pure science can do. We should however have 
been glad to see in this part of the work a table 
giving the angle of leeway of the crack yachts of 
which so many other valuable particulars are given. 
The power to carry sail, and the impulse of the 
wind as a propelling power, is-another exceedingly 
complex subject, but here we are on surer ground, 
and the author is able to lay before the student 
yachtsman more substantial fare. The following 
chapter on the action of the rudder forms a com- 
pliment to the same question. 

The part of Mr. Kemp’s book which treats of the 
resistance of vessels passing through water, is that to 
which many yachtsmen will most often turn. There 
are few who have not watched the movements of their 
craft and formulated some theory as the result of 
their observations, They will find in this field that 
there is yet wide scope for the exercise of any genius 
for investigation they may possess, as in spite of the 
labours of Scott-Russell, Rankine, and Colin Archer, 
or the magnificent experiments of Froude, the 
materials are very far from complete, on which to 
base a complete theory. Mr. Tons has collected 
the data at his disposal and set the matter forth in 
as plain and thorough a manner as the limits of his 
work willallow. The reader, who does not wish to 
go too deeply into the subject, will find all he 
wants in these chapters, and indeed the matter 
is very complete so far as it goes. But the 
authors quoted are too close in their reasoning 
to allow of much condensation. It is to be hoped 
that the book will send many of its readers toa 
study of the original authorities, and possibly we 
may be indebted to the yachting world for some 
further valuable experiments in this most fascinating 








study. Mr. Kemp has not, however, contented 
himself with collating the researches of other inves- 
tigators. He has brought together a large amount 
of detail as to the construction of various well- 
known yachts, and applies this original matter to 
illustrating the theories and principles set forth. 

Steam forms so large an element in the yachting 
world in the present day that it claims a place by 
right in a work on yacht architecture. This section 
of the work has, we are informed by the preface, 
been contributed by Mr. G. R. Dunell, whose 
large acquaintance with the class of men to 
whom the book is addressed, has stood him in 
good stead, for it has enabled him to gauge the 
knowledge of his readers and also their capacity for 
following his descriptions. He assumes them to be 
cognisant of as much of the propelling machinery 
of a boat as can be seen when it is at work, 
and commencing at that point, he goes forward to 
explain the general scheme of the internal arrange- 
ment, and the various modifications which are re- 
quired to meet different circumstances, discussing the 
advantages and disadvantages which are involved in 
the adoption of the various types of furnaces, com- 
bustion chambers, valves, condensers, and the like. 
Special attention is given to the boiler as being the 
part of the steam machinery least understood and 
appreciated, and the questions of grate surface, 
heating surface, tube section, and coal consumption 
are touched upon, the remarks being illustrated by 
a table of dimensions of boilers of seven celebrated 
yachts whose indicated horse-power on trial varied 
from 1020 to 58. The pages devoted to the engine 
mostly deal with the economical use of steam, and 
comprise a concise and clearly written account of 
the action of the slide valve and of the method of 
setting it. The importance of the indicator is 
insisted upon and the manner of its use described. 
Then follow short accounts of various high-speed 
yacht engines, and the writer finally turns to the 
question of forced draught, a subject of peculiar in- 
terest to those who own vessels of limited dimensions 
and desire to keep the weight and size of the ma- 
chinery as low as possible. The advantages to be 
gained are pointed out, while at the same time the 
trouble and risks which attend forced combustion 
are emphatically insisted upon, and the yachtsman 
is warned against being led away by the belief that 
it is a system which will allow him to reduce his 
boiler without paying dearly for this privilege. 
The entire chapter is written in a clear, luminous 
style, very easy of comprehension, while at the same 
time no point is shirked which will be of an in- 
terest either to the owner of a steam driven yacht 
or to one who is contemplating buying engines, 
and desires to post himself in the leading features 
of their construction. 

In the chapter on ‘‘ Propulsion by Steam” there is 
a good deal of matter that will be useful to naval 
architects of all classes, whether they have to do 
with yachts or other classes of steam vessels. Mr. 
Dixon Kemp is well known as a designer of steam 
yachts, and he appears whenever possible to have 
made trials with his vessels and to have collected such 
data as could be obtained as to their performance. 
The yacht Amazon is a case in point, very full par- 
ticulars of her trials being given in the book. 

It is a pity that some public-spirited steam-yacht 
owner, having a good modern vessel, does not give 
Mr. Kemp a chance of making a series of compre- 
hensive trials. If a competent engineer, familiar 
with work of this character, were associated with 
him, the result would be a valuable addition to the 
scientific data available for the naval architect and 
marine engineer. We believe at present there are 
several yachts being built with triple-compound 
engines, and these are of a type upon which any exact 
data would be especially valuable. Such experiments 
are not very costly, but they take up the time of the 
vessel. With yachts this is not so important a matter 
considering how long they often lie idle during a com- 
mission. An intelligent yachtsman, however, could 
not fail to take an interest in the trials themselves, 
and it would be a source of satisfaction to him to 
know just what his vessel would do on all points. 

It would take too much space to follow Mr. Kemp 
through the remaining chapters of his book. The 
various formule for obtaining those constants most 
used by naval architects are set forth. The method 
of plotting curves of speed and power is explained, 
a number of practical illustrations being given. In- 
formation is afforded on such points as the respec- 
tive merits of auxiliary and full-power yachts, mea- 
sured mile trials, the expenses of keeping up a 
yacht, and a number of other matters of general in- 
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terest. The remaining part of the work, about 200 
pages in all, is devoted to the ordinary rules and 
calculations required in designing vessels, after 
which details of construction of the most important 
parts are given, this part of the work being exceed- 
ingly well illustrated. 

The illustrations form a very attractive feature in 
the book. There are thirty-two large plates in the 
body of the work besides numberless wood-cuts 
incorporated in the text. In addition to this there 
are in the appendix the lines of thirty cutters, 
including most of the crack vessels of the day, and 
six schooners. There are also drawings of sixteen 
steam yachts. These illustrations are all well 
executed, the paper and printing are good also ; 
and perhaps the only fault we can find with the 
book is that the binding is not auite strong enough 
for the weight of good matter it :ncloses. 


Elementary Algebra. By CHaries Smitu, M.A. London: 
Messrs. Macmillan and Co. 
Elementary Algebra. By H.S. Hatt, B.A., and S. R, 
Knicut, B.A. London: Messrs. Macmillan and Co. 
For some time past there has been a growing 
feeling of dissatisfaction with the text-books on 
algebra for beginners, and various writers have 
tried to supply the desideratum with more or less 
degree of success. Within the last few months, 
however, two have appeared which are of decidedly 
more than average merit. There is no doubt that 
the task of preparing such a work is not an easy 
one, as in algebra the beginner is for some time 
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obliged to deal with abstract ideas, and to perform | much as young pupils can be expected to take an 
operations with unknown quantities, and there is | intelligent interest in at a time, and by giving 
a real danger of his regarding these as a merely | examples at frequent intervals the attention of the 
mechanical manipulation of symbols. | student is prevented from flagging. _ 

In both the above books care has been taken to| Mr. Smith’s treatment of the resolution of factors 
make the fundamental laws and definitions clear | by the method of the difference of two squares 1s, 
and interesting, although we think that Mr. Smith we think, the one most easily understood by be- 
might have given a definition of multiplication a | ginners, and he afterwards applies the method to 
little more adapted for beginners than that given the solution of quadratic equations. In = 
on page 15. The writers have treated their subject | chapter on simultaneous quadratics, we do not a 
on very similar lines, Messrs. Hall and Knight | in either book mention made of the French met 
carrying it as far as H.P., whilst Mr. Smith includes | (employed by Mr. Smith on page 218) of <p en 
the first part of the binomial theorem, and in each | equation in which the sum and product re . 
work we have a very useful chapter on miscel-| unknown quantities are given, At the end 0 
laneous theorems. In both we find a recognition | the chapter on H.P., Mr. Smith gives a apt 
of the fact that two or three pages of text are as | amples of the summation of series, but we thin 
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that he would have done better either to have given 
the rules by which the sums of all series of a similar 
kind can be found, or to have postponed the con- 
sideration of them to a later stage. A pupil using 
his book would infer that such summations are to 
be treated as isolated questions, each requiring a 
special artifice. On page 314, Example 3 would 
have been better treated as a direct result of 
Example 2 on the preceding paper. 

A prominent feature of Messrs. Hall and Knight’s 
book is the large number (3500) of examples, 
which, considering the limited time given to any 
one branch of mathematics at most schools, would 
require a judicious selection on the part of a 
teacher. Of the two, Messrs. Hall and Knight’s 
treatise seems more adapted to the wants of the 
average schoolboy, whilst we should prefer to in- 
trust the guidance of a pupil of more than ordinary 
ability to Mr. Smith. 

The late Dr. Todhunter used to say that there was 
a fashion even in text-books, and we shall not 
regret this if the result is the production of works of 
such sterling value. Our own experience tells us 
that there is very much wanted a more advanced 
text-book suitable for the highest forms in schools, 
and as we find in the preface of both books a pro- 
mise is made of a more complete treatise, we shall 
look forward to the fulfilment of that promise with 
the greatest interest. 
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Laxton’s Builder’s Price Book for 1886, containing above 
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Essays on the Street Re-Alignment, Reconstruction, and 
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William Westgarth were awarded by the Society of 
Arts, 1885. London: George Bell and Sons. 
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ington: Government Printing Office. 

The Design and Construction of Harbours: A Treatise on 
Maritime Engineering. By THoMAS STEVENSON, 
P.R.S.E., F.G.S. Third Edition. Edinburgh : Adam 
and Charles Black. 








A CHAPTER IN THE EARLY HISTORY OF 
THE POWER LOOM. 


Some notes on this subject have lately been con- 
tributed to a Scotch provincial paper by a retired 
power-loom tenter, who was engaged in working 
amongst looms in the Glasgow district for the long 
period of forty-eight years. When and where power 
looms first came into existence is, he says, a matter 
which is not much known at home, and far less abroad ; 
and the statements which he makes he knows to be 
facts in connection with the matter in question. The 
following is a condensed chapter of his early history 
of the power loom : 

In the year 1793, a man named Andrew Kinloch, 
a mechanic, with the assistance of an old clockmaker, 
made in his little workshop, in a close in the Gallow- 
gate of Glasgow, the first two power looms that were 
ever made in the world. The cash for carrying on the 
experiment was supplied by two enterprising members 
of the Glasgow Chamber of Commerce. The motion 
was imparted to the looms through a common crank, 
just the same as that of a mangle ; and after fifty yards 
of good cloth had been wrought, the experiment was 
pronounced to be a complete success. Kinloch at once 
got an order to make forty looms on the same principle ; 
and in a short time the forty-two looms were set agoing 
at Milton, near Dumbarton, by water power. The 
management of the little factory was placed in the 
hands of Kinloch, who taught two young lads the art 
of tenting the looms. One of them was Walter 
M‘Cutcheon, who in later times was for many years 
manager of the Wellington Factory, Hutchestown, 
Glasgow, and the other was Archibald Barclay, who 
held a similar position at Catrine Works, Ayrshire. 
These two men were the first who ever handled a 
screw-key as power-loom tenters in this or any other 
country. The walls of the little old factory at Milton 
are standing at the present day, but completely enve- 
loped ina mantle of ivy. Our historian lately accepted 
from Mr. Muter, the present proprietor of Milton, an 
invitation to visit and inspect the ruins of this first 
power loom factory, which greatly interested him. 
The old wheel-house lade, which contained a wheel 
33 ft. in diameter to provide driving power for driving 
the looms, is still in existence. Mr. Muter told him 
that his uncle, the late Patrick Mitchell, who was the 
previous proprietor of Milton, preserved two of the 
original looms, which were kept as relics, and that he 
had intended sending them to the Great Exhibition 
of all Nations held in London in 1851, but unfortu- 





nately the storeroom in which they were kept was 
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destroyed by fire one night, and the looms were burnt 
to ashes. 

After the little factory had wrought for twenty years, 
but before machines for dressing weavers’ webs had been 
invented, it was found that the looms were not profit- 
able, and they were put out in the year 1813. A 
Paisley firm purchased the forty looms and set them 
agoing in the old Abbey Close Mill, where they were 
worked by steam power for many years. Shortly 
after the looms were put out of the little factory at 
Milton and removed to Paisley. Yarn-dressing ma- 
chines were brought into successful use in Glasgow, 
and by this means power-loom weaving was made a 
very profitable line of business, which was evidenced 
by the fact that in a very few years many thousands 
of power-looms were started in Scotland and England. 
In the year 1842 our historian was working in 


the Wellington Factory, Glasgow, where Walter h 


M‘Cutcheon was the manager, and at that time old 
Kinloch, whose hair had become as white as the driven 
snow, paid a visit to Glasgow. As soon as it was 
known who he was, the managers, tenters, and yarn- 
dressers in the numerous power-loom factories that had 
by this time been established in Glasgow and suburbs 
rallied around him, and after proper arrangements had 
been made for the occasion, the veteran inventor was 
entertained to supper by them, and presented with a 
purse of sixty sovereigns, in consideration of his being 
the inventor of the power-loom. As our historian was 
one of the subscribers to Kinloch’s token of respect, he 
was present at the festive meeting and heard the vene- 
rable inventor relate the history of his early power- 
looms. Kinloch informed his audience that he had 
met with no opposition in Glasgow, but when he visited 
England he had a very different reception. After he 
had got a hundred looms started in a little mill at 
Staleybridge, a great mob, which consisted chiefly of 
hand-loom weavers, who very naturally considered 
that the introduction of the new kind of looms would 
ruin their trade, attacked the factory one dark night, 
and had it burned to the ground. But it was rebuilt 
on a larger scale in a very short time. Kinloch subse- 
quently went to Manchester, and had great numbers 
of his looms set agoing there; and in a short time 
weaving factories started up in many towns and vil- 
lages in England. The old man went on to say that 
after he had been informed by a few trusted friends 
that the hand-loom weavers were really bent on taking 
away his life at the first opportunity, he at once left 
England for America, where he was well received by 
all classes, and met with no opposition of any kind 
in getting his looms started in several parts of the 
United States. In afew years afterwards numbers of 
power-loom factories were started in various parts of the 
Continent, especially in France, Germany, Belgium, 
and Switzerland. 








HORIZONTAL ENGINE WITH PROELL 
VALVE GEAR. 

At the Glasgow Mining Exhibition, which took 
place last year, there was exhibited a horizontal 
engine with Proell valve gear, constructed by Messrs. 
T. McCulloch and Sons, of Kilmarnock, from the 
designs of the inventor. This engine we illustrate on 
page 250. ‘The piston is 12 in. in diameter, and has a 
stroke of 2ft., making 220 strokes, or 110 revolutions 
per minute. The main interest centres in the valve 
gear, which, however, is by no means unfamiliar to our 
readers, as we gave an account of it on page 4 of our 
thirty-seventh volume, and on page 485 of our thirty- 
ninth volume. Steam is admitted to each end of the 
cylinder by a separate valve (Fig. 2), and is exhausted 
by a slide valve worked by an eccentric in the usual 
way. From the same eccentric rod motion is imparted 
to a bell-crank lever, which carries at each end a trip 
lever pivotted to it. Each trip lever is a bell-crank, 
the horizontal arm of whicl. rests upon a stop or abut- 
ment, which rises and falls with the motion of the 
governor balls. The other arm is shod with steel, and 
as the main bell-crank vibrates, it comes in contact with 
a lever connected to the steam valve and opens the 
valve, raising it for a distance, and consequently for a 
part of the piston’s stroke, dependent upon the height 
of the governor balls. At some portion of the travel, 
the bell-crank trip lever slips off the end of the valve 
lever, and the valve is immediately closed by the 
action of the spiral spring in the dash-pot above it. 
The whole of the mechanism is exceedingly simple and 
direct, and there are the fewest possible joints and 
points of wear between the governor and the valves, 
The steam passages are so short as to be scarcely worth 
consideration, and the diagrams obtained (Fig. 3) are 
exceedingly satisfactory. ‘The makers are so contident 
of the economy which results from the use of this gear, 
that they offer to sell the engines on the basis of a 
guarantee of coal consumption and regularity of speed, 
a method which ought to have commended itself to 
buyers long ago, but which is often put on one side by 
considerations of price; it being quite forgotten that 
the saving in first cost is often lost many times, in the 
er coal bill, during every year the engine is at 
work, 








After the close of the Exhibition the engine was 
erected at the works of Mr. John Collins, Stoneywood 
Paper Mills, Denny, N.B. 





LAUNCHES AND TRIAL TRIPS. 

THE Union Steamship Company’s new steamer African 
was launched last week, by am. Raylton, Dixon, and 
Co., of Middlesbrough. The African is intended for 
employment in the Union Company’s intercolonial mail 
service between Cape Town and Natal, and her leading 
dimensions are: Length over all, 253 ft. ; breadth, 33 ft.; 
depth, 24 ft. 7 in., and her gross tonnage will be about 
1300 tons. The hull of the vessel is constructed of steel, 
but all the plates, scantlings, &c., are of the same dimen- 
sions and thickness as those required by Lloyd’s rule for 
an iron vessel of similar dimensions. The ship has been 
built under Lloyd’s special survey, and meets all the 
requirements necessary for the 100 Al class. The African 

as four water-tight Lalkhoat, and will be fitted with 
three steam winches, and Bow and McLachlan’s steam 
steering gear. The African’s engines and boilers have 
been constructed by Messrs. T. Richardson and Sons, 
Hartlepool, and are of the three-cylinder triple-expansion 
type. The diameters of the cylinders are iat hp 34 in., 
and 54in., with a stroke of 36in. The crank and screw 
shafting are of Siemens-Martin steel, and the propeller 
is fitted with steel blades. The boilers are constructed 
of steel, will work up to a pressure of 150 lb., and have 
been fitted with Wyllie’s patent artificial draught. The 
ship’s speed with a full cargo and coal supply is guaranteed 
to be not less than 12 knots. The African will be fitted 
up in a very luxurious manner for about 112 passengers. 


On Wednesday, the 3rd inst, the s.s. Frampton, built 
and engined by Earle’s Shipbuilding and Engineering Co., 
Limited, tothe order of the Boston Deep-Sea Fishing and 
Ice Co., Limited, was taken on her trial trip. The follow- 
ing are the particulars of the vessel: Length between per- 
pendiculars, 85ft. ; beam, 19ft. 9 in. ; depth of hold, 10 ft.; 
with flushed deck aft., and small raised forecastle forward. 
She is built to class 90 Al at Lloyd’s, and has accommo- 
dation for captain and officers aft, and for crew in the fore- 
castle, the whole of the remaining space clear of engines 
and boilers being fitted for the storage of ice and fish. 
She is ketch-rigged, with pole masts, and is fitted 
with a steam winch of Earle’s design and made for 
working the trawl gear. Her engines are inverted direct- 
acting, with cylinders 12 in. and 22 in. diameter, by 20 in. 
stroke, and are supplied with steam of 90 lb. pressure 
from asteel boiler fitted with one of Fox’s patent corru- 
gated furnaces, 





On Monday, March 8, Messrs. E. Finch and Co., 
Limited, launched from their yard, at Chepstow, a screw 
tug built to the order of the Severn and Canal Carrying, 
Shipping, and Steam Towing Company (Limited). Her 
principal dimensions are: Length, 60ft.; breadth, 13 ft.; 
depth, 7 ft. She will be fitted with compound surface- 
condensing engines, built by Messrs. Finch and Co. As 
the tug left the ways she was christened the Alert. 





Messrs. John Reid and Co., Port-Glasgow, on Monday, 
March 8, launched a steel screw yacht named the Riounag- 
na-Mara, and built from their own designs to the order of 
Mr. A. G. Pirie, Leckmelm, Ross-shire and London. 
She is a vessel of 311 tons by Thames yacht measure- 
ment, and measures 170 ft. by 21 ft. by 13 ft. 6 in. Messrs. 
Rankin and Blackmore, Greenock, have fitted the vessel 
with a set of their novel engines, which are of the six- 
cylinder quadruple-expansion type. This is the first 
steamer in which they have been used, and much interest 
is being excited amongst engineers regarding them. The 
boiler, which is made of mild steel, has a working pressure 
of 180 lb. per square inch. 

On the same day, Mr. W. B. Thompson, Dundee, 
launched a steel screw steamer named the Eddystone, a 
vessel of 1000 tons, and measuring 243 ft. by 33 ft. by 
85 ft. 9 in. This, the largest and latest addition to the fleet 
of the Clyde Shipping Company, of Glasgow, has been 
built to the highest class at Lloyd’s, and is intended for the 
company’s London and Glasgow passenger trade. There 
are five water-tight bulkheads and three holds with three 
steam cranes and two steam winches for the rapid load- 
ing and discharge of cargo. The engines, which are being 
supplied by the builder, are of the triple-expansion type, 
having cylinders of 23 in., 37 in., and 58 in. in diameter 
respectively, with piston stroke of 48 in. Each engine 
works on a separate crank. The crankshaft is made of 
wrought iron on the built principle, having three cranks 
set at an angle of 120 deg. to each other. Steam will be 
er by two multitubular boilers, constructed of steel 
to Board of Trade and Lloyd’s rules for a working pres- 
sure of 135 lb. per square inch, and each boiler is fitted 
with three of Fox’s patent corrugated furnaces. The 
specifications of the hull and machinery were drawn up 
by Mr. David C. Hamilton, the company’s engineer, 
under whose superintendence the work has been and is 
being carried out. 

Also on the same day, Messrs. Ramage and Ferguson, 
Leith, launched a steel twin-screw tug steamer, which has 
been built to the order of Messrs. Webster Brothers, Bris- 
bane, Queensland. She is named the Beaver, and measures 
135 ft. by 21 ft. 6in. by 11 ft. 6in.,; she is being fitted 
with compound engines having cylinders of 17 in. and 
34 in. in diameter respectively, with piston stroke of 18 in., 
to be worked with steam at a pressure of 100 1b. per 
square inch. The Beaver is somewhat similar to, but 
larger than, the Otter, which was built last year by Messrs, 
Ramage and Ferguson for the same owners. She will 








sail out to Queensland, vid the Suez Canal, starting from 
Leith early next month. 

With the same tide, Messrs. Hawthorns and Co., 
Leith, launched the Rosslyn, an iron line-fishing steamer 
measuring 65 ft. by 16 ft. by 8 ft. 3in. She will be fitted 
by the builders with engines of 10 nominal horse-power, 
the working steam pressure being 100 lb. per square inch, 
She has been built to the order of the General Steam 
Fishing Company (Limited), Granton, and is said to be 
the first vessel of the kind ever constructed. 





On Tuesday of this week, Messrs. Barclay, Curle, and 
Co., Whiteinch, Glasgow, launched the King Alfred, an 
iron sailing barque of 1260 tons net register, and measuring 
220 ft. by 364 ft. by 21 ft. Built for the ‘‘King” line of 
sailing ships owned by Messrs. John Walker and Co., 
Glasgow, she has been chartered by Messrs. Thomas 
Skinner and Co., of the same city, and when completed 
she will sail on her maiden voyage tothe Antipodes. Her 
mechanical and other equipment will be of a very complete 
description. 


NOTES FROM THE SOUTH-WEST. 

Disposal of Sewage.—The sanitary authority at Crew- 
kerne, having been threatened with legal proceedings by 
a riparian owner for polluting a stream with its sewage, 
which gets into the water because of the defective outfall 
works, Mr. Cobley, a chemist, has been experimenting 
on the sewage with a new process of deodorisation and 
precipitation, of which he isthe patentee. The preci- 
pitant, which he can supply at 1s. 6d. per cwt., is 
placed in a box at the outlet of the sewer. The sewage 
is allowed to run over it, and is said to pick up sutt- 
cient of the material to deodorise and precipitate the 
matters in solution. The treated liquid passes through 
several tanks, the sewage goes to the bottom as a sludge, 
und the effluent runs off clear and free from smell into the 
stream. The system is to be tried for three months as an 
experiment. 


Cardiff.—The shipments of steam coal have fallen off of 
late, and many of the collieries are working only two or 
three days per week, while some of them are cnly going 
one day per week. The house coal trade has, however, 
been rendered more active by cold weather. The iron 
trade has ruled dull. 


New Line of Steamers.—Some months since the South 
Wales Public Wharf, Warehouse, and Transit Company 
(Limited), was established for the purpose of providing 
storage accommodation for the growing import trade 
of Cardiff. The company acquired by purchase the 
premises of Messrs. Johnston and Miles, John-street, and 
also warehouses at the top of the East Dock situate on 
the Atlantic Wharf. Land was also granted by Lord 
Bute near the New Roath Dock, upon which it is pro- 
posed to erect further warehouse accommodation of an 
extensive nature. The steamer Jessmo, of Liverpool, 
which is the first of a new line of steamers intended for 
communication between Cardiff and Mediterranean and 
Baltic ports, is now being loaded at the wharf of the com- 
pany with a general cargo for Mediterranean ports. 


Swansea.—Last week’s coal shipments amounted to 
25,511 tons; patent fuel was also exported to the extent 
of 6780 tons. The shipments of the week further com- 
prised 700 tons of steel rails, tin-plates, &c., to Italy, and 
1000 tons of tin-plates to America, 


North Cornwall Railway.—The whole of the cuttings on 
the line, with the exception of a short length in the cutting 
west of the Tamar, are now practically completed, and 
of the embankments three only have not been quite filled 
up. The excavation for this will be taken from side 
cutting to the extent of some 10,000 cubic yards. When 
this is completed—probably before the end of March—the 
whole length of the line between Halwill and Launceston 
will have been formed. ‘The station yard at Ashwater is 
formed, and at Tower Hill and Launceston the yards are 
in progress, the quantity of the earthworks remaining to 
be done being about 6000 cubic yards. This should also 
be completed before the end of March. With regard to 
the bridges, &c., only two bridges and one cattle creep 
remain uncommenced; four of those in hand are half 
finished, two require the parapets to be built, and the re- 
maining bridges are either finished or waiting for the 
permanent way to be laid through, to bring forward the 
coping stones from Halwill quarry. The permanent way 
is. now laid from Halwill Junction to 9? miles, with two 
short breaks in the length, where it was necessary to re- 
tain the temporary road for some time longer. Of this 
length about six miles are fully ballasted. 

The Cyfarthfa Works.—A few weeks since one of the 
converters fell to the ground, thus throwing the whole 
burden of production on the other converter. This con- 
verter turned out 1500 tons last week. It is satisfactory 
to know that steel rails are now being made at Cyfarthfa 
for stock. 


The “ Icarus.” —Steam was got up on board the Icarus, 
sloop, at Devonport,on Thursday, for a trial of the dyna- 
mos in connection with the electric search light. The trials, 
which were under the direction of Commander Conybeare, 
from the Admiralty, lasted for about three hours, and 
were satisfactory. The light was moved round to all 
points of the compass, and objects were seen at a consl- 
derable distance as plainly as if it were daylight. 

Portsmouth and Devonport Dockyards—Mr. J. B. 
Huddy, constructor at Portsmouth Dockyard, has been 
appointed chief constructor at Devonport ng om ; and 
Mr. Henry Deadman, constructor at Chatham Dockyard, 
has been appointed chief constructor at Portsmouth, 


New Dock at Cardif.—On Monday afternoon Mr. 
M‘Connochie, the engineer of the Bute Docks, accom- 
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panied by the contractors and several gentlemen inte- 
rested in the undertaking, laid the first coping stone of 
the new Roath Dock at Cardiff. As the formal opening 
of the dock is shortly to take place, the ceremony of 
Monday was of a private nature. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The break-up of the con- 
ference of Scotch ironmasters held in Glasgow last 
Wednesday, with no prospect of any proposals as to 
restriction in the make of pig iron being carried out, had 
a very severe effect on the course of the warrant market 
on Thursday—quite as severe as that which took place on 
Wednesday afternoon, when the failure to come to any 
agreement became known on ’Change. Prices at one time 
touched 38s. 2d., being a fall of 1s. O4d. from Wednes- 
day’s best point, but the close was 14d. per ton above the 
worst. Business was done in the morning at 38s. 3d. to 
38s. 44d. cash, and back to 38s. 2d., and 38s. 6d. to 38s. 34d. 
one month, the close being sellers at 38s, 24d. cash and 
38s. 34d. one month, and buyers at 4d. perton lower. In 
the afternoon the quotations ranged from 38s. 24d. to 
38s. 34d. cash, and from 38s. 3d. to 38s, 44d. one month, 
with buyers at the close at 38s. 34d. cash and 38s. 44d. 
one month, and sellers at 4d. more per ton. The market 
was a shade firmer on Friday, and prices closed 2d. per 
ton above those on Thursday, but 3d. under the previous 
week’s close. There were transactions during the fore- 
noon at 38s, 44d. to 38s. 54d. cash, also at 38s. 5d. to 
38s. 7d. one month, and the close was sellers at 38s. 5d. 
cash and 38s. 6d. one month, with buyers at $d. per ton 
less. Inthe afternoon business wasreported at 38s. 44d. 
to 3&s, 6d. cash, also at 38s. 54d. to 38s. 7d. one month, 
with buyers at the close at 38s. 54d. cash and 38s, 64d. 
one month, and sellers at 4d. more per ton. Mon- 
day’s market was very flat at the opening, and prices 
receded to the extent of 44d. per ton. Transactions took 
place in the morning at 38s. 44d. to 38s. 3d. cash, also at 
38s. 54d. to 38s. 4d. one month, and the market closed 
with buyers at 38s. 24d. cash and 38s, 4d. one month, and 
sellers at 3d. per ton higher. During the afternoon 
business was done at 38s. 24d. to 38s. 14d. cash, also at 
38s. 34d. to 38s. 24d. one month, the close being sellers at 
the lowest quotations, and buyers offering 4d. per ton 
under. Yesterday’s market was also very dull, and prices 
broke under the 38s. level, which was touched a fortnight 
ago, and was up till that time the lowest quotation since 
1853. The closing price was 14d. per ton under that of 
Monday. In the forenoon business was done at 38s. 14d. 
down to 37s. 114d. cash, also at 38s. 3d. to 38s. O}d. one 
month, the close being sellers at 37s. 114d. cash and 
38s. 04d. one month, with buyers at 4d. less per ton. The 
afternoon transactions were done at 37s. 11d. to 38s. cash, 
also at 38s. to 38s. 14d. one month, with sellers at the 
close at the higher quotations and buyers at 4d. per ton 
under. There was a slight improvement in prices in to- 
day’s market, the top quotations in the forenoon being 
38s. 14d. cash and 38s. 3d. one month, and in the after- 
noon 38s. 3d. cash and 38s, 44d. one month, the close 
being sellers at 38s. 24d. and 38s. 4d. respectively, and 
buyers at 4d. per ton lower. It almost seems as if the 
market were now more depressed than it was prior to the 
movement which was recently entered upon by the Scotch 
ironmasters with the view of bringing about a restriction 
in the make of pig iron—a movement which the sequel 
has shown to be utterly abortive, for the present 
at all events. The fact that this year’s deliveries 
of pig iron into the warrant stores, up till last Saturday, 
amounted to 25,300 tons abundantly shows that something 
in the shape of restriction is most urgently needed, but at 
the adjourned conference held this day week, the iron- 
masters could not agree upon a satisfactory basis as to the 
ratio in which they should severally reduce the number 
of furnaces in blast. There were various contending in- 
terests at stake, not the least important of which was the 
oat variety of pig iron being produced, one or two kinds 

eing in demand while limited in quantity. As the con- 
ference abruptly terminated no deputation was appointed 
to go to Middlesbrough to have an interview with the 
Cleveland ironmasters. e reports coming to hand from 
the Continent and the United States still remain most un- 
satisfactory. Last week’s shipments of pig iron from all 
Scotch ports amounted to 6675 tons, as compared with 
7699 tons in the preceding week, and 8135 tons in the cor- 
responding week of last year. To the United States there 
were sent 1627 tons; to Australia, &c., 495 tons; to 
France, 145 tons; to Italy, 530 tons; to Holland, 100 
tons; and to other countries smaller quantities. The 
number of blast furnaces in actual operation remains at 
94, as against 93 at this time last year. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 698,112 tons, as compared 
with 693,791 tons yesterday week, thus showing an in- 
crease for the week of 4321 tons. 


The Glasgow Coal Trade.—Coalmasters, at their weekly 
meeting on ’Change to-day, reported a very depressed 
market generally. The shipping demand was not so good 
as last week, and this is borne out by the fact that only 
one vessel was loading coals at the general terminus 
to-day. Prices are nominally unchanged, but the ten- 
dency is decidedly in favour of buyers. But while this 
is the condition of affairs at present, stocks on the 
Continent are low, and quite a rush of orders is expected 
when the navigation is aoe in the northern countries, 

Shipments of Locomotive Engines.—In the foreign and 
colonial shipments of machinery, &c., from the Clyde 
reported last week, there were ten locomotive engines, of 
the total value of 20,600/., for Kurrachee and Calcutta. 


Peterhead Harbour of Refuge.—It is stated that the 





work connected with the harbour of refuge at Peter- 


head will be commenced at once. Orders have been 
given by the Government for procuring the services of a 
staff of operative masons who are to be employed at the 
Blackhills quarries, and the occupants of the houses on the 
route of the service line of railway have received notice to 
quit. The principal work of construction will be carried 
out by contract. 


An Edinburgh Drainage Scheme.—At yesterday’s meet- 
ing of the Town Council of Edinburgh a recommendation 
was submitted by the Streets and Buildings Committee in 
reference to the Powburn drainage worksscheme. It was 
to the effect that the tender of Mr. John Best for the execu- 
tion of the works be accepted, the amount of his tender 
being 26,7871. 8s. 3d. The carrying out of this part of the 
scheme will complete the drainage of the south side of 
Edinburgh. The area to be drained by the Powburn 
scheme comprises 2400 houses, and a population of 17,000. 
Under the contract the work has to be finished within 
three years from the passing of the Act. 


Large Contract for Bridge Steel.—Messrs. Beardmore, of 
Parkhead Iron and Steel Forge and Rolling Mills, Glas- 
gow, have just secured a contract to supply 3000 tons of 
Siemens steel to be used in the construction of a bridge on 
one of the Indian State railways. There is other work 
of the kind in the market, but the competition for it is 
exceedingly keen. 


Royal Scottish Society of Arts.—The Royal Scottish 
Society of Arts held its eighth meeting for this session in 
Edinburgh on Monday night—Mr, David Bruce Peebles, 
President, in the chair. A paper ‘‘On the Pneumatic 
Caissons at the Forth Bridge,” was contributed by Mr. 
Ernest W. Moir, engineer at the works, who described in 
detail the operations of constructing, launching, and sink- 
ing these caissons. 


Dundee Mechanical Society.—A paper ‘* On Lubricators” 
was read before a meeting of this Society last Thursday 
night by Mr. A. L. Peacock, It was fully illustrated 
both by diagrams, and by working models. After describ- 
ing the proper method of applying ths lubricant Mr. 
Peacock proceeded to show in detail the three principal 
methods of cylinder lubrication—gravitation, mechanical 
propulson, and displacement by condensation. The con- 
clusion which he came to was decidedly in favour of the 
now well-known eight-feed lubricator. An interesting 
discussion followed. 


Heavy Fish Traffic on the Highland Railway.—Within 
the past few weeks there has been a very heavy fish traffic 
along the Highland Railway. The latest report to hand 
is that pti oe had to be run last Saturday. Be- 
tween thirty and forty wagons of fish were taken from the 
east coast stations between Wick and Buckie, while some 
thirty wagons were taken from Strome Ferry alone. The 
latter were loaded with herrings landed at Stornoway on 
Friday. They were taken to Strome Ferry by special 
steamer on Saturday morning, and thence forwarded to 
the largest centres of population in England. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Suspension of Industrial Operations.—The continuance 
of heavy frosts, accompanied by snowstorms, is having a 
most disastrous effect on the iron and steel industries of 
South Yorkshire. At first sight the season might be 
regarded as — no effect on these trades, but the con- 
trary is the case. In extremes of weather like the present, 
costs of working are found to be heavier, and the fallin 
off in the returns of railway receipts indicate peter 
business. Makers of agricultural implements are getting 
very many fresh orders to hand, and none of these are 
on home account. The bulk of the work is for Australia, 
the Continent, and Western America. In this depart- 
ment of industry the competition is exceedingly keen, and 
the look-out for the spring is a very poor one, as farming 
operations throughout the whole of the northern counties 
are almost entirely suspended. Out-door engineering 
work is practically at a standstill, and surveying opera- 
tions, in regard to others which by this time should have 
come under notice, are greatly delayed. 


William Jessop and Sons, Limited.—The directors of this 
company, whose works are at Brightside, have decided to 


pay a dividend of 20s. per share for the past year. These 
shares represent 30/. paid up. 
Coai Trade. — Notwithstanding the severity of the 


weather the coal market remains exceedingly depressed, 
and good qualities are procurable at the following rates : 
Best Silkstone hand-picked, 1ls. 6d.; seconds, 10s. ; 
picked nuts, 93. 6d.; ordinary, 7s. 9d.; rough slack, 
5s. 3d.; common, 4s. 3d. to 4s. 7d. Barnsley: Hards, 
8s. 6d. ; softs, 7s. 6d. ; nuts, 6s. Of the 626,322 tons of 
coal sent to London last month from this district, Messrs. 
Newton, Chambers, and Co. forwarded 33,364 tons ; Clay 
Cross Company, 25,238 tons; Grassmoor Colliery, 17,267 
tons ; Blackwall, 16,863 tons ; Langley Mill, 15,861 tons ; 
and I. and G. Wells (Limited), 15,515 tons. 


The New Dynamite Cartridge.—As previously noticed 
in these columns, Mr. Miles Settle, of the Madeley Coal 
and Iron Company, has brought out a new “' water 
cartridge.” On Friday morning a series of experiments 
were conducted at the Ireland Colliery, belonging to the 
Staveley Coal and Iron Company, Limited. Amongst 
the gentlemen present were Messrs. Winter, Barnes, and 
T. Barnes, of the Grassmoor Collieries ; Mr. Humble, the 
company’s colliery manager; Mr. E. W. Markham, and 
Mr. Cuthbertson. The first series of experiments were 
carried or below ground. The coteline did its work well, 
and without any element of danger. 


he charge was fired 








by electricity. The second series, which were tried on 
the surface, further proved the non-existence of flame on 
the explosion of the cartridge. 


Australian Trade.—An advice received from Sydney 
this week by a Sheffield merchant says: ‘I have no doubt 
there will é a heavy and increased business done this 
summer. Competition is keen, but money is cheap, and 
as produce is coming in plentifully we cannot afford to ex- 
port cheap.” 


Ironfounding and Light Iron Industries.—In the district 
around Leeds the whole of the ironfounders are complain- 
ing of shortness of work, and at the engineering establish- 
ments there is no pressure of business, although there is 
still a fair turn out of agricultural and traction engines. 
The working engineers are perhaps better employed in 
this locality than in any other portion of South York- 
shire. In Sheffield and the towns immediately surround- 
ing, many hundreds of workmen are out of employment. 
It is with difficulty that the present rate of wages is 
maintained. Spindle rollers are sending a fair amount of 
material into Lancashire, but the home trade on the whole 
is exceedingly depressed, and prices booked are at the 
lowest ebb ever known in the manufacturer’s books. In 
the saw and file trades the amount of discount allowed 
ranges from 65 to 724 per cent. Goods are certainly being 
made at these rates, and even leading makers are allowing 
long discounts to keep their works going. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBroucH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was only 
a moderate attendance on ’Change, and prices again 
showed a downward tendency, No. 3 being quoted 30s. 
per ton for prompt delivery. Even at this low figure —~ 
small parcels changed hands. The flatness of the Scotc 
market in consequence of the abandonment of the pro- 
posed restriction in the pig-iron trade, has had an adverse 
influence on prices, and the reduced level to which values 
have come, will in all probability continue until the supply 
and demand are more equalised. Stocks continue to 
accumulate heavily both in the Cleveland district and 
elsewhere, and although ironmasters complain of the un- 
profitableness of their trade, the productive power is 
maintained in excess of the present requirements. As 
might be expected, the severe weather has checked the 
shipping trade, and the exports are much smaller than 
usual for this time of year. There is no change to report 
in the manufactured iron trade. Ship plates are quoted 
4l. 10s. per ton, angles 4/. 7s. 6d., and steel plates 6/. 10s., 
all less 24 per cent. atworks, There are still a number of 
mills and forges standing idle, and there is no probability 
of their being restarted for some time. Hematite pig 
iron is dull at 42s, per ton for mixed Nos, f.o.b. west 
coast ports, 


The Rumours of Restriction.—The rumours to which 
we referred last week about the restriction in the produc- 
tion of pig iron in Cleveland and other districts have been 
silenced. On Monday the Cleveland Ironmaster’s Asso- 
ciation had their ordinary weekly meeting at Middles- 
brough, and no reference was made to the question of 
restriction. As we mentioned last week, there was really 
no foundation for the rumours which were so widely cir- 
culated, as to the formulating of a scheme for systematic 
restriction in the several iron-making districts. The only 
natural remedy for over-production is for each firm to re- 
gulate its output by its ability to stock or sell its produce 
at a profit. It is more and more probable that the only 
way by which the enormous production of Cleveland pig 
iron will be checked, will be by the gradual decrease by 
firms who are unable to make pigs and sell them at so low 
a price as 30s., or to further increase their already heavy 
stocks. During the week there has been an increase of 
12,613 tons in Messrs. Connal and Co.’s stores at Mid- 
dlesbrough, bringing up the total to 192,750 tons. Messrs. 
Connal and Co, have in stock at Glasgow 696,332 tons. 

Engineering and Shipbuilding.—There is very little 
new work to be had in engineering Although the 
strike at the ship yards on the northern rivers has 
been settled, there are sectional disputes, and at some 
places the platers are insisting upon their helpers 
submitting to a reduction of one shilling per week 
in their wages. The helpers have struck, and work has 
been stopped. A few ships which have been laid up so 
long on the Tyne have again commenced to run, but there 
is still a large number idle, and until they can get to 
work at remunerative freights it is useless to hope for any 
marked improvement in shipbuilding. 


The Coal and Coke Trades.—The fuel trade is quiet, and 
at some of the collieries the output is being reduced. 











Mrs. TeMPLETON-—We regret to record the death, 
after a ime and painful illness, of the aged widow of the 
late Mr. William Templeton, so well known in time past 
as the author of a long series of engineering and mecha- 
nical works. Mrs. Templeton died on the 28th ult. at the 
very humble abode of her daughter, 24, London-street, 
London-road, 8. E., and was interred at Nunhead Cemetery 
on the 6th inst. It is painful to have to state that the 
last illness of Mrs. Templeton was endured in the midst 
of great pecuniary embarrassments, and that her surviving 
children at the above address, are suffering from the same 
evil. We learn that Mr. J oseph Newton, late of H.M. 
Mint, and who may be addressed at the Institution of 
Civil Engineers, Great George-street, would willingly 
receive and transmit to the surviving relatives of the de- 
ceased any donations that might reach him for that pur- 
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THE CANTILEVER BRIDGE AT NIAGARA 
FALLS.* 
By Cuarves C, Scungrper, M. Am. Soc. C.E. 
(Continued from page 226), 

Superstructure.—The structure carries a double track ; 
it consists of two cantilevers which rest on iron towers, 
and whose shore ends are anchored to masonry piers, the 
river ends being connected by an intermediate span. 

The principal dimensions of the structure are as follows : 
Distance between centres of anchorage piers, 910 ft. 24 in. ; 
length of each of the cantilevers, 395 ft. 2y; in. be- 
tween centres of end-pins ; and length of the intermediate 
span 119 ft. 9 in. between centres of end-pins. 

In order to define the principles of the system upon 
which the calculations were based, we will consider 
the structure as shown in the actompanying diagram, 
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with the members D E, F G, HI, and K L removed. 

It is evident that the middle span G K is similar to a 
girder supported at both ends and free to move hori- 
zontally. In the finished structure the members D E, 
F G, H I, and K L are put in, but have oblong pin-holes 
at the points E, G, H, and K, so that a limited longitu- 
dinal motion can take place at these points. ose 





- * Paper read before the American Society of Civil En- 
gineers, 





| 


members are necessary to transfer the wind strains from | 
the centre span to the cantilevers. This arrangement 
eliminates the temperature strains, and makes it possible | 
to determine the strains in the middle span with the same | 
accuracy as in any ordinary truss. | 
The cantilevers being supported on three points, A, B, | 
and C, would, if the web systems of the trusses were con- 
tinuous from end to end, form asystem in which the 
strains are ambiguous (beam continuous over three 1d 
ports). However, by omitting the diagonals in panel B C, 
it is evident that no other strains can be transmitted be- | 
tween B and C than moments, the points of support being | 
ractically reduced to 2, and the shearing strain in pane 
C becoming 0, the strains become well defined and | 
can be determined with precision. If P, denotes the | 
resultant of the loads in the left cantilever arm and 
P2 the resultant of the loads acting upon the right canti- 
lever arm, x; and x, their respective distances from the 
supports B and C, and Ry, Ri, and R, the reactions at 
points A, B, and C, we have the following simple equa- | 
tions for the reactions : 


Rot R, +R, -P;—P.=0 tee tee eee (I.) | 
P, (4, -2%,)+P, (,;+a+x,) — R, 7,-R, (a | 

+1,)=0 Re fess ba of 0 ES) | 
P, ix R,=0 (III.) 

Hence, : 
ea at 2% (IV.) 
1 
Ria E nalts Ei) (V.) | 
i 

R,=P, ... af (V1.) 


If the assumption is correct, that there is no shearing | 
strain in the panel over the towers, the moments in section 


| in practice and under ordinary traffic not 


BC must be in equilibrium, or_the following condition 
must be fulfilled: Rol;-P, 2,=P, x,. By substituting 
the value of Ry from equation IV., we obtain P, x,= 
P, x, thus proving that no condition of loading can pro- 
uce a shearing strain on panel BC. The equations also 
show that if P, 2, is larger than P, 2, the reaction at A 
becomes negative; the cantilever therefore must be 
anchored down at A. : 

After the reactions at A, B, and C are determined, the 
calculations of strains in the various members composing 
the cantilevers offer no difficulties, i 

In order to eliminate the temperature strains in the 
shore arms of the cantilevers, as well as their effect upon 
the towers, the supports at A must be movable hori- 
zontally. To accomplish this, the shore ends of the 


| cantilevers are supported on rockers, consisting of short 
| links, capable of resisting tension as well as compression, 


binging on pins which rest on pedestals, and are anchored 
to the masonry. : k 

In proportioning the structure, the following moving 
load was assumed, as per specification agreed upon, 
tween the contractors and the Bridge Company, viz., 4 
train on each track, headed by two 66-ton locomotives, 
having 72,000 lb, on three pairs of drivers, spaced 6 ft. 
between centres, followed by a train load of 20001b. per 
lineal foot. The floor system, however, has been propor- 
tioned for 78-ton consolidation engines, which is in excess 
of the loads called for in the specifications. This was done 
in view of the possibility that at some future time consoli- 
dation engines might be used on the bridge, which would 
increase the 
strains on the members of the structure above those 
the bridge has been calculated for, but would increase the 
strains on the floor system Semmes # ‘ " 

The lateral system is proportioned to resist a wind pres- 
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sure of 30 Ib. per square foot ona train surface of 10 ft. 
vertical height, plus the same pressure per square foot 
€ exposed surface of both trusses and the floor 


upon t 


h 


system : the wind pressure on the train surface being con- 
sidered as a moving load. 








The strains produced by the above-mentioned loads and | 


, the strains due to the dead load of the structure, as com- 
| puted from the actual shop weights applied at the several 
om points, are shown in the strain-sheet, illustrated in 

| Figs. 6,7, and 8 (see pages 224-5 ante) ; the dead-load strains 
| being marked d, the live load strains /, the winds w, + de- 
| noting tension and ~ compression, The maximum strain 
produced by this load was intended to be limited to 
11,000 (143 min-_strain 

; ( max, strain 


| 

) pounds per square inch on 
| the section of the steel compression members, and to 
| 


| 3000 (148 — ae) pounds on the iron members in 
} max. strain 

tension. The above formule are modifications of Wey- 
| rauch’s formula derived from Woehler’s experiments. The 
| actual weights of the finished structure, however, turned 
| out to be a little different from those assumed in the first 
| calculations, and as the dead load is an important factor 

in astructure of this kind, the straine per square inch of 
| section on the different members were thus in some cases 
| increased, in others decreased. The bending strain on the 
steel pins was limited to 20,0001b. per square inch on the 
extreme fibre, the strains on each bar being supposed to 
| be coneentrated on its centre. The maximum tension 
allowed on the lateral rods was 15,000 lb. per square inch. 

The tower posts, lower chords, centre and end posts of 
cantilevers, pins and top castings for towers are of steel ; 
all the other parts of the bridge are of wrought iron, ex- 
cepting the shoes for the tower posts, filling rings, washers 
and hand-rail posts, which are of cast iron. 

The towers are 132 ft. 64 in. high from top of masonry 
to centre of lower chord of cantilevers. Each tower is 
composed of four main posts, which are connected to each 
other by horizontal struts, and braced diagonally by tie- 
rods. These posts rest at the bottom on cast-iron shoes, 
which are supported by the masonry piers. The tops of 
the posts consist of steel castings, which support the 
cantilevers on 74 in. steel pins. The tower posts have a 
batter of 1 in 8 at right angles to the axis of the bridge, 
and a batter of 1 in 48 parallel to the axis of the bridge. 
The distance between the centres of the posts at their bases 
is 60 ft. 7} in. at right angles to the line of the bridge, and 
30 ft. 54 in. parallel to it. On top, where the posts 
form the support for the cantilevers, the distance between 
their centres is 28 ft. at right angles to the line of the 
bridge, and 25 ft. parallel to it. The tower posts are 
formed of steel plates and angles ; each post consisting of 
two side plates 26 in. wide, varying in thickness from 4 in. 
to } in., four angles 4 in. by 4in. by §in., a cover plate 
30 in. by }in., two filling plates, between the angles, of 
18 in. by 2 in. and two balance plates 5 in. by 2 in. on the 
side opposite the cover plate, on which side the posts are 
double laced with bars 24in, by 4in. The horizontal 
struts which form the connection between the posts, divide 
the towers into five sections of nearly equal height. The 
struts running at right angles to the centre line of the 
bridge consist of two channels with the flanges turned in, 











E 
I 
} 


248 


ENGINEERING. 





[Marci 12, 1886, 








laced top and bottom; they are inserted through the 
open side of the tower posts and connected to them by 
3}-in. steel pins. The horizontal struts running oop yg 
to the centre line of the bridge consist of four angles 4 in. 
by 4 in. by ;% in., double laced on all four sides, and are 
rivetted to the web plates of the posts. In the three 
lower sections of the towers the horizontal struts running 
at right angles to the line of the bridge, are intersected 
by a vertical strut, consisting of two 10-in. channels, laced 
on the open sides. The various panels formed by the 
post and horizontel struts are “ore 3 diagonally by square 
tension rods attached to steel pins and provided with 
sleeve nuts for adjustment. The general plan of one of 
these towers is given in Figs. 10 and 11 (page 247), and 
the details are shown in Figs, 12 to 15, page 246. 

Each cantilever consists of a shore arm 195 ft. 2.°; in. 
long, one panel of 25 ft. over the tower and a river arm 
of 175 ft. length. The cantilever trusses are divided by 
vertical posts into panels of 25 ft., with the exception of 
the end panel of the shore arm, which is 20 ft. 2y,in. ; 
they have a double system of diagonals, and are spaced 
28 ft. between centres; they are 56 ft. deep over the 
towers, 26 ft. over the last vertical post at the river end, 
and 21 ft. over the last vertical post at the shore end. 

The upper chords of the shore arm receive alternate 
tensile and compressive strains; loads which are applied 
between the anchorage and the tower produce compres- 
tion, and those applied to the river arm or intermediate 
span produce tension. As the largest strains are in ten- 
sion, the upper chord of the shore arm has been con- 
structed as a tension member composed of eye-bars mainly, 
but has a compression member packed in between the 
chord bars. The eye-bars are 8 in. wide and vary from 
1} in. to 1{ in. in thickness. 

The compression member consists of two web plates 
18 in. by #in., and four angles 34in. by 5in. by § in., 
double latticed top and bottom. This strut is made in 
lengths of one panel, with pin joints at each end. 

The sx wad chord in the tower panel consists of fourteen 
8 in, eye-bars. 

The upper chord of the river arm, which is, like that 
over the tower, strained in tension only, is composed 
entirely of eye-bars, 8 in. and 6 in. deep. 

The lower chords and inclined end posts of the canti- 
levers are steel compression members, which are composed 
of plates and angles ; each member consisting of two side 
plates 24 in. wide, varying in thickness from sin. to }in., 
and four angles 4in. by 4in. by in. ; the section is in- 
creased by filling plates on each side between the angles 
and additional side plates, according to the required area. 
No cover plates were used, so as to preserve a symme- 
trical section, the pins passing through the neutral axis 
of the member, which the writer considers to be very 
essential in compression members in order to develop the 
full strength. 

The vertical posts over the tower supports are of steel, 
and are composed of two plates 20 in. by #in., and four 
angles 4 in. by 4 in. by 8 in., double-laced ; they are made 
in two lengths and spliced in the centre. 

The intermediate vertical posts are formed of two 
12 in. or 15-in. channels with the flanges turned outwards 
and double-laced. The three posts next to the tower are 
made in two sections and spliced. 

The main ties are eye-bars 6 in. and 7 in. wide, and 
from 1% in. to 14 in, thick ; they are made in two lengths, 
with the exception of the end ones, and are coupled on a 
pin which passes through the posts at their intersection 
with the main ties, 

The end panels of the shore arms are provided with 
counter ties, which consist of two bars 6 in. by 1} in. in the 
last panel, and square bars, varying from 2 in. to 1} in., 
in the adjoining three panels. t both ends of the canti- 
levers the last two sets of ties are connected on the pin 
which passes through the intersection of the centre line 
of the end post with that cf the lower chord by means of 
short links. These links are interposed for the purpose 
of defining the strains in the ties attached to them, their 
centre line determining the direction of the resultant. 

All the principal connections are made by steel pins of 
53 in., 6fin., and 74 in. in diameter. 

The vertical posts over each tower are stiffened by a 
horizontal strut between them at the centre, and another 
strut attached to the same pin and connected with the in- 
termediate pin of the next post and the pin connection of 
the first set of main ties. 

The floor beams are rivetted to the vertical posts just 
below the upper chord, and at these places the two 
channels forming the vertical posts, are connected by a 
web-plate instead of lacing. The floor beams also rest on 
brackets made of two angles rivetted to the inside of the 
posts, which brackets are also used for the connection of 
the sway-rods ; but this bearing is not estimated in cal- 
culating the strength of the connection. The floor beams 
at the river ends of the cantilevers are suspended from the 
pin ; their ends being attached to short eye-bars, rigidly 
connected together by a web-plate and angles, and to the 
lower ends of which the suspenders carrying the inter- 
mediate span, are connected. A rigil connection is also 
made between these floor beams and the inclined end- 
posts of the cantilevers by a short strut, consisting of two 
10 in, channels, laced. 

The wind and sway bracing is arranged in the follow- 
ing manner: Horizontal struts are attached to the main 
pins of the lower chord and to the intermediate pins in 
the vertical posts, connecting the posts transversel 
these struts, consisting of two Si 


> 


n. channels, laced. The 


connections are made by small pins which pass through 
the ends of the struts and through U nuts screwed to the 
ends of the main pins, The bends Which are thus formed 
by each pair of vertical posts and the horizontal struts 
and floor beams, are braced transversely by diagonal rods ; 
the only exceptions are the posts over the tower supports, 
which are braced transversely by angle-iron lattice-work. 





The inclined end posts are also braced transversely by 
diagonal rods, The connections of the lower lateral rods 
are on the pins which pass through the U nuts and the 
ends of the lateral struts. The upper lateral rods are 
connected on pins which pass through angle-iron lugs and 
plates rivetted to the floor beams at the upper flange. 

The lateral connections are all made on turned steel 
pins, and all rods are supplied with sleeve nuts for ad- 
justment. ee 

The cantilevers are supported on the towers on pins in 
steel castings, while they are connected at their shore 
ends to the anchorage piers by rockers. The anchor rods 
are 3} in. square, the upper ends of which are formed into 
loops, through which pass the pins to which the rockers 
are connected. The detail plans of the cantilevers with 
the various connections are given in Figs. 16 to 19, and a 
cross-section over the tower is shown in Fig. 20 of our two- 
page plate. 

The intermediate span is 119 ft. 9 in. long between 
centres of end pins, and 20 ft. deep, and is divided into 
five panels of 24 ft. each, excepting the centre panel, 
which is 23 ft. 9 in. The trusses are spaced 28 ft. be- 
tween centres, the same as the cantilever trusses. The 
upper chord consists of two 15 in. channels and one cover 
plate, 24in. by # in., double-laced on the under side. As 
the lower chord of the intermediate span had to resist 
compressive strains during erection, it being erected on 
the cantilever principle, the same as the river arms of the 
cantilevers, it was designed as a compression member. 
consisting of two 12 in. channels, laced top and bottom. 
In the centre panel the lower chord consists of six 5 in. 
eye-bars of 1 in. and if in. thickness. The vertical posts 
are similar to those of the cantilevers, composed of two 
12 in. channels each, laced. The first panel suspender, 
which acts only as a support for the lower chord, consists 
of rods 1} in. square, the upper part consisting of two flat 
bars, 14 in. by 14 in., with a web plate rivetted between 
them to form an attachment for the floor beam. This 
floor beam has a bracket attached to each side connecting 
withthe pin. The diagonals are 4 in. eye-bars, and the 
centre panel is provided with counters. The lateral and 
transverse bracing for the middle span is arranged similar 
to that of the cantilevers, with the exception of the top 
lateral bracing over its end panels, which consists of 
angles rivetted to the floor beams and stringers. As 
these are the panels which have the expansion joints, the 
angle-iron braces were substituted for the tie-rods, to give 
lateral stability without interfering with the working of 
the expansion joints. The detail plans of the intermediate 
span are given in Figs. 21 to 25, page 247. 

The iron-floor system consists of four lines of stringers 
placed 64 ft. between centres, resting directly on the 
transverse floor beams at each panel point. The bottom 
flange of the stringer is rivetted to the oe flange of the 
floor beam. The stringers are spliced at their joints and 
braced transversely by brackets made of flat iron. Each 
set of stringers is stiffened at the centre by angle-iron 
frames rivetted between the webs of the stringers. The 
stringers of the end panels rest at the shore end, on sliding 
plates on the anchorage piers; the stringers being con- 
nected transversely at that place by angle-iron frames 
similar to those which stiffen them at their centre, but 


extending across the whole width between the trusses and | 
connected to the end pins, forming the end top lateral | 


strut. The stringers are proportioned for 78-ton consoli- 
dation engines besides their own weight and that of the 
timber floor. Each stringer consists of a web-plate 30 in. 
by 2 in., and four angles 5in. by 3} in. by 3 in. 

The maximum bending strain on the extreme fibre of 
the stringers produced by the above-mentioned loads is 
8100 lb. per square inch. 

The floor beams consist of a web-plate 48 in. by 3 in., 
with four angles 6 in. by 6 in. by 4 in., and cover plates 
14in. by § in., 15 ft. and 22 ft. long. The web-plate is stif- 
fened by angle-iron stiffeners under each stringer support. 

The floor beams are proportioned for the same engine 
load as the stringers, besides the weight of the floor. The 
maximum bending strain on the extreme fibre of these 
beams is 7660 lb, per square inch. As the floor beams are 
also acting as top lateral struts, and besides are used to 
stiffen the structure transversely in connection with the 
transverse rods, it was thought advisable to give them 
an excess of strength, and therefore the fibre strain was 
limited to the one above mentioned. 

The floor of the superstructure consists of oak ties 9 in. 
by 9in., 12 ft. and 16 ft. long, resting on the stringers. 
They are spaced 18 in. between centres, and are notched 
down 1 in. over the stringers. The track is laid with 60 lb. 
steel rails. There are four lines of oak guard timbers, 
spaced 4 ft. from the centre line of each track ; they are 
notched down 1 in. on the ties and are bolted to every 
third tie by #in. bolts. The spaces between the outer 
guards and ribbons are planked with 3 in. pine plank. 
An iron handrail is placed on each side of the floor, con- 
sisting of cast-iron posts, spaced 6 ft. apart and bolted to 
the ribbons, carrying four lines of 1} in. gas pipes. The 
floor, including rails and handrails, is estimated to weigh 
795 lb. per lineal foot, assuming the weight of timber at 
4 lb. per foot, board measure. 

The quantities of material for the superstructure are 
given in the following Table: 
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| Steel. | Wrought Cast Iron. Total. 
| 
| 


ee eae TS Ib. 
Towers .. a --| 445,170 | 238,232 | 87,075 770,477 
Cantilevers 822,156 | 2,370,478 | 18,500 | 3,211,134 
os | 


Intermediate span 4,735 | 289,693 45 | 294,973 
Anchorage nf sal es 177,840 | 3,192 181,032 
Handrails ..  ..| | 16,438 | 17,186 | 33,574 





Total .. ++) 1,272,061 | 3,092,681 | 126,448 | 4,491,190 
' 1 








Board om. 


t. 
Timber floor, oak sh x es 135,400 
oe » pine a ae as 18,300 
153,700 


(To be continued). 








AMERICAN AND ENGLISH BRIDGE CON. 
STRUCTION. 
To THE EpiTror OF ENGINEERING, 

Str,—Your correspondent ‘‘ Eye-Bar” has put his 
finger on the point of difference between English and 
American practice which lies at the root of most, though 
perhaps not all, of their superiority. No one who has 
been carefully through a first-class American bridge 
works, and studied their systems of design, can be sur- 
prised at the fact of the superiority. The main safeguard 
that our bridge-builders have is in the fact that Colonial 
and Indian contracts are let, as a rule, by companies 
whose head-quarters and whose engineers are in London, 
and that, therefore, Continental and American firms can- 
not compete. Where this safeguard is not present the 
poner oarg the Hawkesbury competition is likely to be re- 

ated. 

PTO adopt the details of construction described by Mr. 
Booth would not help us much unless the whole system 
by which our bridge contractors are kept in leading strings 
by engineers in Westminster is modified. In order to 
produce cheaply and well they must have tlie same 
freedom that other manufacturers have to adopt such 
designs as they can best build, and tolay out their works 
to suit the production of those designs in the most perfect 
manner. Our system leads to extravagance in design and 
waste in construction. The designs are extravagant 
because they are made by men who have no interest but 
that induced by conscientious motives in applying all the 
resources of their science and industry to produce the 
cheapest structure that will have the desired strength in 
all its parts. Engineers are not less conscientious than 
other men, but the stimulus of self-interest with most 
men will produce greater efforts than a sense of duty alone. 
In America, if the engineer of a bridge firm piles on 
weight to save himself the trouble of calculation and 
thought, his firm suffers, and he soon hears of it. 

Waste in the bridge-yard arises from the fact that no 
two contracts from different engineers and very few from 
the same engineer are sufficiently alike to allow of the 
cost of template-making, and other such expenses being 
spread over more than one contract, or of special plant 
being applied to make cheaply any of the parts. 

When will any engineer in Westminster have the 
courage to submit for tender the particulars of his bridges, 
as to span, loads, loading gauge, permissible stresses, 
&c., and ask for designs, each design to have stress dia- 
grams. and scantlings fully marked, and so on? He 
would Ye under no obligation to accept the cheapest plan, 
if the design were not satisfactory, but the designs of our 
bridge’ would soon begin to improve under the wholesome 
competition that would ensue, and the price per span 
would soon sink to the American level. We can now 
build bridges per ton more cheaply than they can, and we 
have more favourable conditions. All our contractors 
want is freedom. I know there are conceivable objections 
to this system, but they are not nearly so serious as the 
objections to our present system. Engineers in West- 
minster would get quite as much bridge practice by act- 
ing as consulting engineers to various firms of bridge- 
builders, as they do now in drawing over and over again 
the same kind of bridge, always with a difference and 
rarely with an improvement, and their practice would be 
of a much higher class. 


London, March 8, 1886. 


TESTING TRON AND STEEL. 
To THE EpIToR OF ENGINEFRING. 

Srr,—I have to thank Mr. Maccallum for drawing at- 
tention, in your issue of the 19th ult., to the similarity 
between the results of the tests obtained by him some 
time ago, and some of those given by the late Mr. Peter 
Bennett in his paper; also those given by myself in the 
discussion on Mr. Bennett’s paper. Mr. Meaelten sug: 
gested that the extract he quoted would afford an expla- 
nation of the results; and though I agree with the 
explanation as to the reason why a large test-piece should 
elongate more, under stress, than a fe one turned from 
the same bar, I can scarcely consider his conclusions in 
reference to the cause of the higher tensile strength of the 
smaller bar, as being final. : 

It is generally known amongst those who have given 
tensile testing their attention at all that the greatest 
amount of elongation occurs on those parts of the test- 
— immediately on each side of the fractures ; and Mr. 

faccallum, I observe, applies to this local elongation the 
name “breaking elongation.” Now, it is easy to see that this 
‘‘ breaking elongation” will be distributed over a greater 
length in a large test-piece than in a small one—owing to 
the greater facility or scope for the ‘‘ flow” of the material 
—and that therefore the percentage of elongation will be 
greatest in the large test-piece. It is, however, not by any 
means clear that this greater facility for ‘‘ flow” should have 
the effect of reducing the tensile strength per square inch of 
the section, because it must be remembered that althovgh 
it occurs to a greater degree in a large than in a small 
test-piece, yet the sectional area of the former is propor- 
tionately large, and the relative amount of flow that takes 
place in pieces turned from the same bar might therefore 
be expected to be in proportion to the sectional areas of 
the pieces. If so it 1s difficult to see how it can affect 
the tensile strength per unit of area. Of course I take it 
that when Mr, Maccallum refers to the “flow” affecting 


Yours truly, 
CR, 
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the tensile strength he means that flow which is indicated 
by the reduction of area, and which may be called “‘ trans- 
verse flow.” The “longitudinal flow” or elongation will 
not affect the tensile strength except in so far as it in- 
fluences or causes a reduction of the sectional area of the 
test-piece ; but, as this reduction will presumably be pro- 
portionate to the original areas of the test-pieces, why 
should the tensile strength of such pieces be increased 
when they are small in diameter? I find, on looking over 
the results of tests I have had made, that, as a matter of 
fact, the ultimate reduction of area is greatest on the 
smallest pieces. For instance : 





| 


| 
Tensile | Elongation 








. Reduction 
—_— |Strength per in 10 
Square Inch. Inches. of Area. 
Mild Steel Bar 13 in. in tons, per cent. | per cent. 
Diameter : H 
When turned to 1tin. india. 25.9 25.2 | 48.4 
a ” ee 27.0 25.0 | 46.2 
- »” ” » 28.1 23.7 | 52.1 
Very Mild Steel Bar 13 in. ? 
in Diameter: 
When turned 1}in. in dia, 24,1 29.3 54.7 
oo» Fu os | 25.0 26.2 59.0 
» o» fo o | ~ 25.0 26.0 | 590 
Patent Composite Bar,* | 
1 in. in Diameter (Mild) : 
When turned 1} in, in dia. 26.0 27.5 49.78 
oo” i = 8 25.9 22.5 | 52.5 
” ” ” ” 26.1 22.5 | 52.1 
Wrought-Iron Bar,f 1$in. | 
in diameter: 
When turned i} in. in dia, 22.1 28,12 45.1 
“2 » ” oe 22.3 26.8 46.4 
pa ” * ai 22.2 24.7 48.3 


| 

* This was a mild steel bar with 44 strands of iron running 
through it. 

t The pile for this iron was of the same puddled bar throughout. 

These results show that a practically greater tensile 
strength is not always obtained from a bar which has been 
turned to a small diameter, and I am inclined to think 
that in test-pieces turned parallel for lengths of anything 
like 6 in., 8 in., or 10 in. the difference in the facility for 
flow can scarcely be the exact cause of the difference in 
tensile strength. In fact, it is not, I think, easy to offer 
an explanation of such results with certainty as to its cor- 
rectness, but I am disposed to adhere to the suggestion I 
made at the meeting during the discussion, viz., that the 
difference in tensile strength between the smaller and 
larger test-pieces from the same steel bar was probably 
due to a difference in the molecular condition of the 
centre of the bar as compared with the outside; and it 
appears to me that this suggestion is supported by the re- 
sults given above. The difference in molecular condition 
is due, I think, partly to the effect of rolling, but chiefly 
to the crystallisation while cooling after rolling, and as 
might be expected the homogeneous material is that in 
which the greatest difference in molecular condition 
occurs, and it shows therefore the greatest difference in 
tensile strength. The other two materials—the composite 
being what may be termed semi-homogeneous and the iron 
non-homogeneous—are practically in the same condition in 
the centre as the outside, and therefore no practical differ- 
ence in tensile strength occurs. Mr. Bennett's results with 
an iron bar showed that the tensile strength was rather 
less when the bar was turned small, but this might be 
due to a difference in the kind of iron in the centre of the 
pile from which the bar was rolled, or it might possibly 
result from the effect of rolling, for if the bar was finished 
from the rolls at a low temperature it would have the 
effect of stiffening or strengthening the outer portion of 
the section. In this way it is possible to get different 
results from the same bars, and since it often happens in 
specifications that the maximum and minimum tensile 
strength, elongation, &c., are kept within narrow limits, 
the above results and suggestions may not be without 
some little interest. Yours truly, 

THOMAS TURNER. 
Corngreaves Works, near Birmingham, March 3, 1886, 











RAILWAY COUPLINGS. 
To THE EpIToR OF ENGINEERING. 

Str,—I recently directed the attention of your readers 
to the decision of the Amalgamated Society of Railway 
Servants to institute a trial of couplings, I now forward 
the following circular which has just been issued with 
reference to the trials, 

Yours faithfully, 
CLEMENT E. StreTron, 
Vice-President Amal. Soc. R. Servants. 
Head Offices : 
306, City-road, London, E.C. 


“ Amalgamated Society of Railway Servants of England, 
Ireland, Scotland, and Wales 
“* Head Offices : 306, City-road, London, E.C. 
March 2, 1886. 
- TRIALS OF ImpRoveD RarLway CovupLines. 

Dear Sir, —I beg to inform you that the trials of wagon 
couplings promoted by this society will commence on 
Monday, March 29, at noon, in the Nine Elms goods yard 
of the London and South-Western Railway Company, by 
the kind permission of Charles Scotter, Esq., General 
Manager. 

“The inventions, which have been carefully selected 
for competition pi the Executive Committee, will be 
divided into two classes, viz., automatic and non-auto- 


matic 3 and three prizes will be awarded in each class of 
00/., 50/., and 25l. respectively. The jurors for awarding 

the prizes will be Ch 

Laurence Saunders, 


x 


ement E. Stretton, Esq., C.E. ; 
Esq., editor of the Railway Engineer ; 





Joseph Stephenson, Esq., of the North-Eastern Railway ; 
and the Executive Committee of this Society. 

“The following are the conditions decided upon by the 
Executive Committee as essential to efficiency : 


Class I.—Non-Automatic Couplings. 

‘1, The operations of coupling and uncoupling must 
be performed quickly and with ease on either side of the 
wagon. 
cry The apparatus should be equally efficient for 
coupling or uncoupling with a wagon fitted with ordinary 
hook and links. 

*©3, Accidental uncoupling must be impossible. 

“©4, Ifthe apparatus should be out of order it must be 
possible to couple or uncouple the wagons as at present. 

“©5, There must not be any projection at the sides or 
otherwise, with which men might be accidentally struck. 

‘*6, The present drawbar hook should not be disturbed. 

“‘7, The parts must be capable of rough usage, and 
not liable to get out of order. 


Class II.—Automatic Couplings. 

**1, It must be possible to couple two or more wagons 
instantaneously on coming in contact with each other, and 
without the assistance of the shunters. 

‘©?, It must not be possible for wagons to couple on 
coming in contact with each other unless required to do so, 
‘© 3, It must not be possible to uncouple accidentally. 

‘4, The operation of uncoupling must be performed 
with quickness and ease on either side of the wagon. 

*©5, It must be possible to couple easily with a wagon 
fitted with the ordinary drawbar hook and links. 

‘©6, It must couple or uncouple, if required, on curves. 

‘©7, The links or shackles must be flexible and admit of 
wagons running together without the possibility of un- 
coupling. 

ba! The flexibility of the present links must be provided 
for to prevent accidents or injury to the apparatus or 
otherwise from rigid projections or parts. 

“©9, There must not be any projections whatever liable 
to cause accident or injury to shunters. 

©10. The apparatus as a whole must be strong, durable, 
and reliable. 

“11. The operation of putting the apparatus in position 
to couple, as also the operation of uncoupling, must be 
possible with one hand. 

‘‘The wagons will be placed in position in a reserved 
siding ready for inventors to affix their apparatus on Wed- 
nesday, March 17, and the necessary work must be com- 

leted and the couplings ready for trial by 12 noon on 
aturday, March 27. Those forwarding their own or 
other wagons must also comply with the latter condition. 

“The necessary authority to visit the siding for’ this 
purpose must be obtained at this office. 

** Yours faithfully, 
“*Epwarp Harrorp, General Secretary.” 








THE FRICTION OF MARINE ENGINES. 
To THE Epitor OF ENGINEERING. 

Srr,—The indicator diagrams of s.s. Cleveland, illus- 
trated by you on February 26, constitute a valuable addi- 
tion to the scanty information accessible to engineers on 
the subject of the friction of marine engines, and your 
note of erratum in last number removed the apparently 
anomalous result previously manifested by the diagram, 
viz., that the engines required less power to drive than 
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when “linked up,” so as to reduce the speed to 63 revolu- 
tions, than when throttled to give the same speed. 

The small initial friction shown by these engines even 
when a much larger allowance than that named by you is 
made so as to cover intermediate shafting and stern tube 
friction, is noteworthy, and tends to confirm an opinion, 
formed from results of low-power trials, that Mr. Froude’s 


estimate of initial friction is certainly too high in a great 
many cases. 

Inclosed I send you tracings of some low-power cards 
for reproduction, if you consider them worth a place in 
your columns, as a contribution to the data on this 
subject. 

The cards Figs. 1, 2,3, 4, are from engines 22in. and 40 in. 
by 26 in. stroke, indicating at full power 450 horse-power, 
with 85 lb. boiler pressure and 107 revolutions, and 
driving the vessel, which displaced about 260 tons, at 12 
knots. Cards 1 and 2 were taken when the engines were 
running in full gear, but throttled down to 41 revolutions, 
the total indicated horse-power being 33; cards 3 and 4 
are those taken when the engines were running with full 
steam, but linked up to about the same number of revolu- 
tions, and when the power is calculated on the basis of 41 
revolutions for sake of comparison, it becomes 39 horse- 
power, showing incidentally the great proportionate loss 
of power from slide valve friction and friction due to great 
journal loads when running excessively linked up. 

Now taking .2 x indicated horse-power, as representing 
the power consumed in initial friction of engines and 
— p resistance at full speed, these engines would require 

indicated horse-power at 107 revolutions, and therefore 
at 41 revolutions the corresponding power would be 
nearly 35, whereas the result of trial shows that (even 
under the most disadvantageous plan of working at very 
low speeds) the engines and vessel together only consume 
39 indicated horse-power when the speed of engines is 41 
revolutions and of the vessel about 5 knots. ‘The power, 
however, may very fairly be taken at the lower amount, 
33 indicated horse-power, because, when working linked 
up(as in the case of the 39 indicated horse-power cards) 
the slide valve and journal friction is little, if at all, less 
than when working at full power, and thus a proportion of 
what is really to be considered the resistance of friction 
due to ordinary working load has to be overcome if the 
engines are run at low speeds by linking up instead of 
throttling. I intend on the first opportunity to get a set 
of friction cards from some triple-expansion engines of 
much smaller size than those of s.s. Cleveland, but with 
all shafting, including tailshaft and propeller connected 
and in ship, and shall be glad to forward them if you care 
to afford space. Yours truly, 


WILLIAM Sisson. 
Falmouth, March 8, 1886. 








GAS TAR. 
To THE EDITOR OF ENGINEERING. 

Sir,—I have been somewhat surprised on reading a 
** Note” under the heading ‘‘ Bye-Products” in your valu- 
able paper of February 26 last, which stated that Colonel 
Makins, the governor of the Gas Light and Coke Com- 
pany, mentioned at the recent half-yearly meeting the cir- 
cumstance of his having stated at their previous meeting his 
hopes that they then had seen the worst in regard to the 
low price of residual products. He went on to say that he 
regretted his former views had not been borne out by 
facts. At present he could hold out no hope of improve- 
ment in price of residuals. On the contrary the result in 
the current half-year might even be a little worse. To 
such an extent has the supply of tar exceeded the demand 
that the company is now using it fer fuel, as was done 
years ago, when it was indeed a ‘‘ waste product,” and 
the gas company was glad to get rid of it at any price, or 
at no price at all. 

This statement must be most surprising to tar distillers 
and all consumers of that article, as they know that to 
their cost the gas company in question will under no 
circumstances sell raw tar even at prices obtained some 
six or seven years ago. This does not harmonise with 
the above statement, and I hope that some one better 
aoqnenie’ with the secrets of gas companies will be able 
to furnish an explanation of this anomalous state of affairs. 

Trusting you will kindly insert this short notice in your 
next issue, 

I beg to remain, yours ee, 








Pusiic Works In New ZEALAND.—A large number of 
employés in the New Zealand Public Works Department 
have received notices that their services will be dis- 
pensed with. It is understood that this course has been 
rendered imperative in consequence of the rejection by 
the New Zealand Parliament of the public works vote of 
last session. 


Perroteum. — At the Society of Arts on Monday, 
March 8th, Mr. Boverton Redwood, F.I.C., F.C.S., 
delivered the first of a course of four Cantor lectures on 
‘* Petroleum and its Products.” The lecturer commenced 
by giving a historical account of petroleum, pointing out 
that the valuable properties of this substance were un- 
doubtedly well known to Herodotus and other historians 
who wrote during the five centuries preceding the Chris- 
tian era, and that the inflammable nature of petroleum 
gas was probably turned to account by the Persian fire 
worshippers as much as 2500 years ago. Having traced 
the progress of the petroleum and shale oil industries 
from their commencement to the present time, the lec- 
turer proceeded to deal with the geographical and geo- 
logical distribution of petroleum, and showed that there 
was hardly a country in which it had not been found, 
though not always in the same geological formation. The 
lecturer then referred to a representative series of speci- 
mens of petroleum from various parts of the world, in 
illustration of his statements as to the very variable phy- 
sical characters of the material, and concluded by ex- 
plaining the chemical composition of petroleum, showing 
that the Russian oil differs in this respect from the 
American, though carbon and hydrogen are the principal 





constituents of both. 
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ENGINE WITH PROELL’S AUTOMATIC EXPANSION GEAR. 


CONSTRUCTED BY MESSRS. THOMAS MCCULLOCH AND SONS, ENGINEERS, KILMARNOCK, FROM THE DESIGNS OF DR. PROELL. 
(For Description, see Page 244.) 
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Tue INsTITUTION OF CrvIL ENGINEERS.—At the or- . rs S 
dinary meeting on Tuesday, March 2, Sir Frederick J. | + - 
Bramwell, F.R.S. (President), in the chair, it was an- oe "i ss : e 
nounced that the following eight associate members had é bal % 
been transferred to the class of members : Henry Osborne i ff FAN, i j 4 
Baldry, William Worby Beaumont, John Richard Brittle, p i (( q p )? i ; 
Wh. Sc., A.K.C., John Breedon Everard, George ‘ SY, # S 
Frederic Hammersley Heenan, Thomas Horn, Henry q 
Miller, Jun.,and Luke Livingston Macassey. At the same | \ 
meeting it was reported that the following twenty-one ; 
candidates had been admitted as students, viz. : Robert 
Ogilvie Newton Anderson, B.A. and R.E., Edwin | 
Southey Beale, George Arthur Becks, Ernest Herbert ; QO : 
Burton, Francis Philip Stainton Clarke, Andrew Duncan, | ; : 
Ambrose Leopold Ede, Frederick Charles Everett, | oe 
Edward Frobisher, Charles Henry Gale, Chasemore E 
Philip Gates, John Frederick Harrison, Harry Hunt 
Peveril Le Mesurier, Alfred Ernest Lethbridge, Henry 
Morley Miller, James Alexander Parker, B.Sc., Robert | 
Spencer Perfect, Frederick Walter Theodore Saunders, | 
Thomas Boustead Simpson, B.A., Frederick William 
Wareing and Henry Reambies Wrey. The monthly | 
ballot resulted in the election of seven members, viz. : 
Robert Collard, Charles John Galloway, Thomas Ridley | 
Hetherington, John Dunlop Parker, Thomas William 











Y \ 


Traill, Robert Reeves Tuthill, B.A., and Henry Woodall; ene 
of twenty-four associate members, viz.: James Kanson \N i ot 


Stud. Inst. C.E., Walter Hope Campbell, William Daw- RN 
son, Thomas Clark Deverell, Robert Fish, Alfredo José WK 
Nabuco de Aranjo Freitas, Fulwar Craven Fowle, John 

Halliday, Richard James Hartley, Stud. Inst. C.E., 
William Robert Paul Hederstedt, Stud. Inst. C.E., NK WU, oo oi 
Henry Charles Terrett Hunt, Stud. Inst. C.E., Charles | KK GQ ol 
Edwin Jones, Harold Jones, Harry Herbert Lake, Charles : \N HM 
John Edmonds Large, Stud. Inst. C.E., James More, | Spada sae) emia 
Jun., Josiah Pierce, Jun.,|B.A., A.K.C., Stud. Inst. C.E., | ‘ fiadiviaa 
Charles Henry Priestley, Frederick Purdon, Kenneth) 8 “S=== PRE aaa — 
Reid, Stud. Inst. C.E., Martyn Noel Ridley, Stud. Inst. | 
C.E., Stephen Prescott White D’Alte Sellon, and Harry | 
Ernest Walters, Stud. Inst. C.E, 


Baass, Stud. Inst. C.E., Frederick Wi'liam Bricknell, , Yj , N fs 
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THE FUTURE OF BRITISH 
SHIPBUILDING. 

For some time past there has been abroad an 

uneasy feeling as to the condition and prospects of 

the shipping and shipbuilding industries of the 





United Kingdom. It is not at all unusual to hear 
it asserted, with an appearance of authority, that in 
consequence of the high wages paid in England and 
the shorter hours of labour generally prevailing, the 
shipbuilding sceptre is passing into other hands, and 
Germany and Holland are pointed to as the coun- 
tries that are destined in the time to come, and 
before very long, to dispossess our own country of 
the sway that we have so long wielded. If these 
assertions and claims are in the remotest degree 
true, they demand on the part of our industries and 
commercial bodies the most profound consideration. 
Shipbuilding supremacy means and involves the 
possession of the best, most cheaply built, and most 
economically managed vessels, and the consequently 
chief: place in the carrying trade of the world. 
But if other nations should prove their capacity for 
excelling Great Britain in reference to these deside- 
rata, it would probably be too much to expect that 
England’s remarkable priority of place can always, 
or for long, be maintained. 

One of the first considerations presented by an 
examination of the available returns of different 
countries in reference to shipping and shipbuilding 
is the very rapid strides with which England has of 
late years come to the front. Up to 1860 England 
occupied quite a secondary position among ship- 
building countries, the United States being far and 
away the leading source of supply for vessels of 
every kind, but especially for the famous Baltimore 
clippers, which in their day have done such good 
service. Even for the four years ending 1861, the 
United States constructed 45,000 tons more of 
shipping of all kinds than the United Kingdom, 
and sold 25,000 tons more to foreign nations. 
France, again, made a much better third in those 
days than she has done since. During the four 
years ending with 1858, France constructed 459,000 
tons of new shipping, being more than one-half the 
total built over the same period in the United 
Kingdom. But for the four years ending with 1884 
the French yards only turned out 124,000 tons of 
new shipping, or a twentieth part of the new ships 
constructed in the United Kingdom for the same 
four years, and this, too, in spite of the induce- 
ments offered to develop the trade by bounties and 
otherwise. 

With reference to some of the other countries of 
Europe, the returns of the vessels actually built 
from year to year are not so complete as those for 
France, England, and the United States. But it 
is always possible to arrive at the condition of the 
industry approximately by considering the gross 
annual additions made to the register. Dealing 
first with Germany in this way, we find that the 
average gross annual additions to the register 
between 1875 and 1881, both years inclusive, 
amounted to 77,300 tons, while the average annual 
gross additions to the merchant navy of the United 
Kingdom over the same period amounted to over 
474,000 tons. In both cases these figures exclude 
vessels built for foreigners, of which, in Germany, 
there have been scarcely any until within the last 
few years, while the returns for the latter country 
also embrace a considerable tonnage bought abroad 
in each year, so that the gross additions made to the 
register do not, as in the case of the United King- 
dom, represent vessels built entirely at home. 
Since 1881, Germany, like the United Kingdom, 
has made greater additions to her shipping register 
than in any former period of equal duration, but 
this movement has by no means been limited to any 
one country, and the following figures show how 
much Germany was behind the United Kingdom 
even in those eventful years : 


Average gross annual Increase over 


Additions to Register Average of 

in 1882-83, previous Years. 
Tons, Tons. 
Germany ... ... 123,400 46,100 
Uliied Kinisitous.. 733,200 259,000 


The infinitely greater expansiveness of the ship- 
ping trade of the United Kingdom reflected in 
these statistics may be further traced by a compa- 
rison with the shipping returns of other countries. 
In some quarters an attempt has been made to cry 
‘‘ Wolf!” in reference to Norwegian shipbuilding. 
Ithas been pointed out that in Norway labour is 
cheap, the hours of work are long, timber is 
abundant and costs next to nothing, iron is admitted 
practically duty free, and why, it is said, with all 
these advantages in her favour, should not Norway 
supply the shipping and shipbuilding requirements 
of mankind instead of England? There is one all- 
sufficient answer to this sort of reasoning—Norway 





has not yet done anything of the kind, nor shown 
the least likelihood of making substantial progress in 
the direction indicated. On the contrary, the ship- 
building trade of that country has been languishing 
for a number of years past, and the total tonnage 
of new vessels turned out annually is hardly equal 
to that which would be produced in a shipbuilding 
yard of the second degree in our own country. In 
both Norway and Sweden the tonnage of new ships 
annually added to the register has fallen off in the 
last few years. Inthe three years 1875-77, the 
Norwegian average was 105,300 tons ; in the three 
years ending 1882, it was not more than 75,200 
tons ; and in both years a considerable proportion 
of the new tonnage was that of iron vessels pur- 
chased in this country. It has been much the same 
in Sweden, whose merchant navy has of late years 
beenon the decline and whose shipbuilding industry 
is next to nothing. Nor has Holland done enough 
to justify the alarm that has been expressed in 
certain circles, in regard to the effect of her cheaper 
labour in shipbuilding competition. It is perfectly 
true that some vessels have been built at Rotter- 
dam for English owners, and the tonnage price 
may have been under that quoted by English ship- 
builders, but price is not the sole determinant of 
industrial capacity and progress, and as one swallow 
does not make asummer, so it must not be rashly 
concluded that serious danger threatens because a 
few thousand tons of shipping have been built in a 
err country that might have been built at 
ome. 

There is no recent feature of our shipbuilding ir - 
dustry that is more remarkable than the increase 
that has taken place in the number and tonnage of 
vessels built for foreigners ; and that, too, in spite 
of the bounties which have been offered in foreign 
countries with a view to stimulate their shipbuild- 
ing and shipowning interests. The exceptional 
prosperity of the years 1872-3-4 led Continental 
nations to seek for additional tonnage, and the only 
country that was then in a position to meet their 
requirements by the supply of iron vessels of the first 
quality was England. Hence it followed that the 
tonnage of ships built in this country for foreigners 
rose from an annual average of only 40,000 tons 
during the three years ending 1871 to an annual 
average of 82,000 tons during the three following 
years. This increase of over 100 per cent. had no 
counterpart in the shipbuilding statistics of other 
countries, except in the case of America. In the 
United States, which has always been the greatest 
shipbuilding nation after Great Britain (notwith- 
standing that American clippers are practically a 
thing of the past, and American shipbuilders do not 
now, as formerly, build for other countries) the 
annual average of tonnage built during the years 
1872-3-4 was 333,000 tons as compared with an 
average of 251,000 tons in each of the preceding 
three years, so that the United States, like England 
experienced an access of demand for new tonnage 
in consequence of the development of trade already 
referred to. This demand came from outside Ameri- 
can sources to the extent of 77,000 tons in 1874, 
being within 5500 tons of the tonnage supplied by 
England on foreign account for the same year. 
But it appears that while England has since that 
date—or rather since 1878, for the years 1876 and 
1877 were very depressed—gone on increasing her 
supply of vessels to foreigners from year to year, 
the United States have declined in their contribu- 
tion towards that source of consumption. The 
extent to which this movement has proceeded in 
both countries for the seven years ending 1878 may 
be traced in the following figures : 





Net Tonnage of Vessels supplied to 
Foreigners by 





Year. : WARY pS alt 
| Great Britain. The United States. 
1878 42,474 43,607 
1879 49,156 43,311 
1880 69,055 26,883 
1881 107,694 28,671 
1882 115,776 18,257 
1883 123,640 37,385 
1884 90,832 28,722 


from which it appears that while the United States 
supplied more vessels to foreigners in 1878 than 
Great Britain, the latter country furnished for that 
source, in 1882, more than six times the tonnage 
supplied by the former. It may be added that in 
tonnage, considered simply as such, the United 
States do not appear to have made any advances 
within recent years. In 1860, their merchant 
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marine, including all vessels in the home and 
foreign trades, was represented by 5,298,000 tons, of 
which 2,546,000 tons were engaged in the oversea 
trade. In 1884, the corresponding tonnage was 
4,271,000 tons, of which only 1,304,000 tons was 
engaged in the oversea trade. The tonnage anually 
built in the United States has averaged 233,000 
tons over the last six years ; but, as we have already 
seen, a decreasing proportion of that tonnage is 
supplied on foreign account. Unlike the United 
Kingdom, the United States builds a larger propor- 
tion of sailing than of steam vessels, the total steam 
tonnage constructed over the six years ending 1884, 
having been 603,000 tons against 802,000 tons of 
sailing vessels. 

With reference to French shipbuilding, perhaps 
its most remarkable feature is that in spite of 
bounties and other expedients designed to exclude 
foreign-built ships, the tonnage purchased abroad 
has during the last few years exceeded that con- 
structed at home. This will be made readily appa- 
rent if we take the two groups of years 1872-75 and 
1880-83. For the former period the official figures 
are : 





Tonnage of New Vessels. 
Year. ee r i A a: 7 
Built in France. | Purchased Abroad. 
1872 50,697 | 84,885 
1873 39,430 17,646 
1s74 84,917 17,404 
1875 37,520 20,001 
Totals 162,564 89,936 


a 


So that, in this period, the vessels built at home 
were 72,624 tons, or 80 per cent. over the vessels 
purchased from foreigners. In the next period, 
1880-83, the figures were : 


Tonnage of New Vessels. 


Year. : alacant aaa ined 
Built in France. Purchased Abroad. 
1880 12,629 34,201 
Issl 20,735 34,909 
1882 56,594 78,612 
1833 35,223 49,387 
Totals 125,181 | 197,109 


Over this latter period the tonnage of vessels 
bought from foreigners appears to be just as much 
in excess of that built at home, as the tonnage built 
at home was, in the former period, greater than 
that purchased elsewhere. It need hardly be added 
that over both periods England has supplied the 
greater part of the foreign-built ships to which the 
figures apply. 

It is interesting to trace the development of the 
merchant navies of different countries under the 
conditions illustrated by these returns. It will be 
seen that in the case of France, the total tonnage 
added to the register, including both home and 
foreign-built vessels, was about 252,000 tons in the 
period 1872-75, and about 322,000 tons in the 
period 1880-83, In the United Kingdom, however, 
the total tonnage of new vessels built for home ac- 
count was 1,705,000 tons in the period 1872-75, and 
2,340,000 tons in the period 1880-83, giving an in- 
crease of 635,000 tons in the later period, as com- 
pared with an increase of only 70,000 tons in the 
case of France. These figures, of course, are in 
neither case net additions, as the tonnage of vessels 
withdrawn from the registers is not taken ac- 
count of. 

The following tabular statement allows of a com- 
parison of the course of the shipbuilding industry 
being made for the United Kingdom, France, and 
the United States : 

Net Tonnage of Vessels built in the United Kingdom, 

France, and the United States, in the Years 1874 to 1884, 

both inclusive (1 = 1000 tons). 


Net Tonnage Constructed in 





Tee... ses < = 
United Kingdom. France, United States. 
1874 603 35 432 
1875 472 38 297 
1876 378 33 203 
1877 450 27 177 
1878 470 21 236 
1879 405 25 193 
1880 472 13 157 
1881 608 21 280 
1882 | 733 57 282 
1883 892 35 265 
1884 | 588 ot 226 














An altogether erroneous impression of the ex- 
tent to which the shipbuilding industry meets, at 
any given period, the actual requirements of com- 
merce, would be liable to be got, unless due account 
were taken of the proportions of new tonnage that 
went in replacement of tonnage removed from the 
registers, and in meeting the increased demands of 
trade, respectively. This essential inquiry is, 
however, somewhat complicated, and is not likely, 
however carefully pursued, to lead beyond approxi- 
mate results. The following Table will assist in its 
elucidation : 


Statements showing the Tonnage of Vessels removed from 
the Registers of European Countries on Account of Wrecks 
and the Tonnage of Vessels added to the same, with Net 
Additions to the Registers, for the period 1871-82 (1=1000 
tons). 


























Great Britain. Continent of Europe. 

Year, poi , eas mame ee - ne i —_ 
Addi- | Re- Net | Addi-  Re- Net 

tions. |movals. | Increase. tions. movals. | Increase. 
1875 | 503 | 190 313 396 | 171 225 
1876 428 209 219 354 | 180 174 
1877 494 199 395 298 184 114 
1878 465 204 261 | 257 153 104 
1879 411 215 196 | 256 =| 195 61 
1880 412 262 150 |} 257 | 186 vy 
1881 462 296 166 |} 800 | 213 87 
1882 715 260 455 311 203 108 

It results from the foregoing compilation that 


over the period 1875-82 the net additions to the 
register of the United Kingdom, if losses by wreck 
were alone to be considered, would have been 
2,155,900 tons, as against a corresponding increase 
of 944,000 tons over the same period to the merchant 
navies of Norway, Sweden, Holland, Germany, 
France, and Italy. These figures, however, do not 
quite tell the whole story. There are considerable 
removals from the register from other causes besides 
that of wrecks, such as the breaking up of vessels 
that have been pronounced unseaworthy, the sale 
of vessels to foreign owners, &c., but this limita- 
tion, of course, appears to all countries alike, and 
does not therefore disturb the comparison just 
made so far as the relevancy and parallelism of its 
conditions are concerned. It may be added that 
of 4,148,000 tons of shipping lost by wrecks over 
the eight years embraced in the foregoing Table, 
828,000 tons belonged to the United States, 
1,485,000 tons belonged to the Continent of Europe, 
and 1,835,000 tons belonged to the United Kingdom, 
the average annual losses from this cause over the 
whole period being 518,000 tons. The extent of 
the removals from the registers from other causes 
than wrecks may be estimated by the fact that 
while the subtraction of the vessels lost by wreck 
from the gross additions to the registers of Conti- 
nental countries would leave a net addition of 
944,000 tons, the actual fact is that over this period 
there have been no net additions whatever, but on 
the contrary, the tonnage of the merchant navies 
of the Continent as a whole was, in 1882, 132,000 
tons under that of 1875. With reference to the 
United Kiugdom, it appears that so far from there 
having been a net increase to the register of 
2,055,000 tons, which would be the result obtained 
by subtracting the wrecks from the gross additions 
to the registers between 1875 and 1882, the actual 
increase over this period was only 821,000 tons, 
which means, of course, that in the case of Conti- 
nental Europe 1,076,000 tons have been removed 
from the register from other causes than wrecks, 
and in the case of the United Kingdom, 1,234,000 
tons have been similarly removed between 1875 and 
1882, thus bringing up the average annual removals 
from the European registers to the large figure of 
about 700,000 tons. 

In dealing with the question of the annual re- 
placement of shipping tonnage entailed by removals 
from the registers of different countries, the average 
life of vessels in active service becomes a considera- 
tion of the utmost importance. Upon this point 
there does not appear to be any very definite data 
at command. The Board of Trade very properly 
compels inquiry to be made not only into the causes 
of casualties at sea, and the build and character of 
the vessels lost or injured, but also into their ages 
so far as that can be ascertained. The latest report 
issued on the subject of such casualties shows 
that of the vessels lost or injured between 
1876 and 1883, no fewer than 28 were over 100 
years of age, and 225 were between 60 and 70 years 
old. Obviously, the whole of these vessels must 
have been built of timber, since iron ships did not 








come into anything like general use until the present 
century was pretty well advanced. There is no 
corresponding data of a similar character as to the 
life of iron vessels. Some authorities are strongly 
of opinion that the greater liability to corrosion 
that is characteristic of iron-built ships will give 
them a shorter average life than timber-built vessels, 
and it is probable that this is a correct view of the 
matter. But there have not as yet been many 
cases of iron ships being broken up from sheer old 
age, and it is not to be expected that the renewals 
necessary on this account will for some time to come 
be very numerous. 

We have now to consider, then, how far the new 
tonnage constructed within recent years has ex- 
ceeded the tonnage removed from the register of 
European countries, and how far such removals 
may be expected to keep our shipbuilding industry 
in active operation inthe future. In making these 
calculations we have sufficiently approximate data 
to justify conclusions that are of real value. In 
order that this fact may be adequately appreciated, 
it is desirable to specify somewhat in detail how 
such conclusions are arrived at. Every leading 
European country keeps a record of the gross 
additions made to its shipping register from year to 
year, if it does not possess equally full and reliable 
information as to the tonnage of new shipping con- 
structed within its borders. In the case of the 
United Kingdom, the Board of Trade collects and 
publishes statistics both of the gross tonnage added 
to the register, and the net tonnage of shipbuilding 
constructed from year to year, distinguishing the 
vessels built for our own country and colonies from 
those built for foreigners. From the latter records 
it appears that between 1875 and 1882, the total 
net tonnage built in the United Kingdom for both 
home and foreign account, was 4,042,000 tons. Of 
this total, 553,000 tons were built for foreigners. 
If, then, we deduct the latter figure from the 
2,429,000 tons that represent the gross additions to 
Continental registers over the eight years to which 
the figures apply, it comes out that the tonnage 
built on the Continent of Europe during this period 
was 1,876,000 tons, and by adding the sum to the 
4,042,000 tons built in the United Kingdom, we 
have a grand total of 5,918,000 tons as the product 
of the shipbuilding yards of Europe in this interval. 
It has already been shown that the removals from 
the shipping registers of Europe for the same 
period was about 54 millions of tons, and hence, as 
the net result, the tonnage added to European 
registers over an epoch when there has been a 
serious outcry about over-production in the ship- 
building trade, and when the tonnage actually built 
in our own country has greatly exceeded that of 
any former period, has been under half a million 
tons. These figures do not, of course, claim abso- 
lute precision. Among vessels built for foreigners 
there have been some constructed for countries out 
of Europe, other than our own colonies (which are 
already accounted for), but this fact will not 
seriously disturb the estimate, which is sufficiently 
approximate for any practical purpose. 

Having now shown that the net additions to the 
shipping registers of Europe over the eight years 
ending with 1882 have not been greatly over 50,000 
tons a year, there remains something more to be said 
in order to have a perfect understanding of the facts. 
The removal from the shipping registers over the 
period in question have mainly been those of sailing 
ships. The additions have chiefly been steam 
tonnage. On the Continent of Europe the steam 
tonnage has risen from 917,000 to 1,540,000 tons. 
In the United Kingdom it has advanced, in the 
same interval, from 1,943,000 to 3,331,000 tons. 
While, therefore, the net additions of all tonnage 
have only been a little over 400,000 tons, the 
increase of steam tonnage has been 2,011,000 tons, 
which is only another way of saying that steam has, 
in the eight years’ interval, superseded sailing 
tonnage to the extent of more than a million and a 
half tons. Every shipowner and shipbuilder knows 
what this means in tonnage efficiency. If it be 
assumed that the efficiency cf a steamer, ton for 
ton, is three times that of a sailing vessel, it means 
that instead of an effective addition of less than 
half a million tons, the shipping registers of Europe 
have, in 1882, been fully 4,000,000 tons more 
effective than they were in 1875, and in the special 
case of the United Kingdom the increase of effi- 
ciency has been equal to 2? millions of tons. 
Whether this increase has been greater or less, 0 
the whole, than the expansion of trade and com- 
merce has demanded, is not very easily determined. 
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The depression that has prevailed in the ship- 
building industry during the last two years would 
seem to point to an excess of effective tonnage ; but 
since the new shipbuilding over that period has been 
less than one-half that of several preceding years, 
it is probable that before long this evil will have 
been fully corrected. 





ELECTRIC LIGHT CONVENTION. 

TuE National Electrio Light Association met at 
Baltimore, U.S., during the second week of Feb- 
ruary. This Association is composed of electric 
illuminating companies, and those engaged in the 
manufacture of electric light apparatus, each cor- 
poration or firm being entitled to a representation 
of three members. Those engaged in manufac- 
tures tributary to electric lighting, are eligible to 
associate membership, a class whose principal pre- 
rogative is ‘‘to pay the same dues as members.” 
The object of the Association is to consider all 
matters pertaining to the electric lighting interest, 
especially to the questions involved in the distribu- 
tion of electricity from a central station to scattered 
consumers. 

After the convention had been called to order 
by its President, the Hon. J. F. Morrison, Major 
Hodges, of Baltimore, extended an official welcome 
to the visitors, reminding them of the early elec- 
trical triumphs originating in Baltimore. It was 
the northern terminus of the first telegraph line 
built by Professor Morse in 1844, and the mayor 
gave some interesting reminiscences of his wit- 
nessing the first operation of this telegraph line ; 
and his subsequent meeting with Professor Morse 
a few days later at Washington. In 1848, George 
B. Simpson exhibited the first submarine telegraph. 
The first practical test between the Edison carbon 
transmitter and the original Bell telephone was 
made at Baltimore in 1878, and the success of the 
Edison transmitter brought about a consolidation 
of the two interests. Baltimore was the second 
city to light its streets by electricity, and the first 
to use an electric railway. 

The first of the technical papers was by Mr. E. R. 
Weeks, of Kansas City, ‘‘On the Maintenance of 
Circuits,” and referred to various items in the ad- 
ministration of central lighting stations. He em- 
phasised the importance of system in the methods 
of attendance and in the care of apparatus, and 
systematic methods of recording the cost of each 
department, and also the number of lamp-hours 
as the most desirable unit of reference. Dr. Otto 
Moses, of New York, whom many of the readers of 
ENGINEERING will recall in connection with the 
Edison’s exhibit at the Paris Electrical Exhibition, 
spoke of electricity as an illuminant, mentioning 
in rapid succession the steps which led to the present 
development of the art; and in forecasting the 
future, he considered the production of electricity 
by the direct combustion of fuel without the inter- 
vention of the dynamo to be the greatest electrical 
problem. The most promising results were obtained 
by the direct decomposition of hydro-carbon fuel. 

Mr. John W. Beane, of New York, gave a history 
of the progress of electricity. The total amount in- 
vested in electric lights in the United States is 
70,000,000 dols. There are 5000 arc lights in New 
York, 3000 in Boston and Chicago, and 2000 in 
Philadelphia. Tower lighting is in especial favour 
in western cities. Electricity is used in mines, 
trains, steamboats, and every place where artificial 
illumination is possible, but its use in private dwel- 
lings has been but slight. 

Mr. W. J. Johnston, of New York, presented a 
paper ‘‘On the History and Progress of Electrical 
Motors,” giving a résumé of what had been accom- 
plished in this field. Asa commercial question he 
considered that the adaptation of dynamos in central 
stations to drive motors during the daytime, was one 
of the items of greatest promise for the prosperity of 
electric lighting stations. On account of the in- 
termittent requirement of work by the patrons of 
electromotors, the amount of power sold exceeds 
the maximum work of the engines driving the dy- 
namos. The question of the cost of motive power 
for electric lighting stations formed the subject of a 
committee report, which was largely devoted to a 
consideration of the relative merits of high and low- 
speed engines. Although the steam economy of a 
large low-speed engine is greater than that of high- 
speed engines driving dynamos directly without the 
use of countershafts, yet there are numerous places 
where the demands upon the station for light are 
80 variable at different times during lighting hours, 





that it is cheaper to use several high-speed engines, 
each working at its best economy whenever its 
use is required. The general sentiment of an ex- 
tended discussion was to the effect that the type of 
steam engine, preferable for central stations, was 
entirely dependent upon the character of the light- 
ing service to be required of the plant in the station. 

Mr. Ralph W. Pope, assistant editor of the 
Electrician, presented an exhaustive paper upon 
underground wires. The insulated wire for under- 
ground conductors costs four times as much as that 
for aérial are light wires, irrespective of the expense 
of the underground conduit. The Dorsett cellular 
conduit at Chicago rents ducts 2} in. in diameter, 
which will hold eight wires, for dols. per annum 
for each mile. This conduit is composed of an 
asphaltum concrete which is also an insulator, and 


its use is chiefly for telephone and telegraph con- | Scill 


ductors. The city ordinances at Chicago relative to 
aérial wires are so stringent as to be proscriptive, 
and that is the only large city in America which has 
not a central station and public electric illumina- 
tion of streets. In Washington the wires are laid 
in a trough and covered with bitumen. The cost 
of a 60-light plant and circuit one mile in length is 
17,000 dols., which is much in excess of the same 
plant arranged with an aérial circuit. 

A resolution was adopted by the convention pro- 
testing against the enforcement of underground 
systems, until it can be shown that some system is 
perfectly feasible and clearly beyond the experi- 
mental stage. 

“The Relations of Electric Lighting to Insur- 
ance,” was the subject of a paper by Mr. C. J. 
Woodbury, of Boston. The importance of artificial 
illumination, and the hazards resulting from the 
use of gas and oil, were cited in connection with the 
facts that the most stringent laws had failed to 
stop numerous casualties from their use. The 
electric lighting interests have so far controlled the 
hazard of electric illumination that legislation on 
the subject has not been necessary. There have 
been but few fires from electric lighting apparatus, 
and these have practically ceased by the careful at- 
tention given to the insulation of such apparatus. 
It was considered that the use of new and untried 
methods of underground wires would reverse the 
present considerations of safety in electric illumi- 
nation, because of the constant hazards of ground 
onnections which would permit diversions of the 
current, and that the cost of any system of under- 
ground wires would produce an oppressive and even 
prohibitory effect upon are lighting from central 
stations, and in this manner result in a detriment to 
each person benefitted by the use of public illumina- 
tion. The {attendance at the convention exceeded 
that of any previous meeting of the Association, over 
200 being present. 

It is probable that much of the suceessful opera- 
tion of electric lighting is due to the ingenuity of 
those engaged in the practical supervision of the 
apparatus, and it is well known that many of the 
modifications in apparatus and methods of use have 
originated with such persons rather than by those 
engaged in the manufacture of the apparatus. 

The Hon. J. Frank Morrison, the chairman of 
the Association, presided over the meetings in an 
especially acceptable manner, and during the week 
dispensed an hospitality which added to the enjoy- 
ment of those in attendance. 





THE WEATHER OF FEBRUARY, 1886. 


Dvurinc February the atmosphere over the 
British Islands has been exceedingly quiet, and the 
sky remarkably gloomy and cheerless. Owing to 
the prevalence of cloud, mist, and fog the diurnal 
range of temperature has been very small. There 
has been little geniality by day, and not great 
severity by night, as regards temperature. Sun- 
shine was almost absent in England. The stars 
were visible occasionally, but not for intervals long 
enough: forthe earth to disperse towards them 
much of its heat. Although the ground was frozen 
almost every night the frost was not intense. The 
characteristic of the month has been pertinaciously 
cold throughout. The deficiency of temperature 
amounts to from 4 deg. to 5 deg. per day for 
England, which at this cold part of the year, has an 
important agricultural and social significance, as it 
has greatly prevented outdoor labour. The mean 
atmospheric pressure and temperature, at extreme 
positions, to which the Isle of Man is central, were 
as follows ; 
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: 
| Mean , 
Mean | Difference Difference 
Positions. | pressure, from Normal.’ — | from Normal. 
| in. in. | deg. deg. 
North | 80.01 | above 0,29 | 38 below 1 
South 30.10 | , | 40 a oe 
West ea eae ae e *9 
East sal SR bev fei SRE OM wa 
Central 30.09 » 2 | 38 ee 








The distribution of rain, including snow, in 
amount and frequency, may be roughly inferred 
from the following results : 











Difference 

Places. Rainy Days. Amount. from Normal, 
in. in, 
Sumburgh 21 2.09 below 1.20 
illy .. 18 1.77 so LZ 
Valencia 23 5.48 above 0.19 
Yarmouth 15 0.58 below 1.44 








The daily general directions of the winds over 
these islands give a resultant from S.E. by S., 
equivalent to a wind from that direction blowing 
for nearly five days. This does not accord as usual 
with the mean distribution of atmospheric pressure, 
which may be due to the general feebleness of the 
winds, and the consequent difficulty of assigning 
to them a definite direction for the whole area of 
these islands. The normal resultant is from 
W.S Pressure was everywhere above the 
normal, and to a considerable amount. Tempera- 
ture was everywhere below the normal, and the 


H. | deficiency was greatest in the east and south of 


England. The rainfall was only slightly above a 
quarter of the amount due in the east of England. 
It was deficient in Great Britain generally, but 
Ireland had a seasonable amount. It may be re- 
marked that the west of Ireland had nearly ten 
times as much rain as the east of England. Snow- 
falls and snowdrifts have been experienced in Great 
Britain, especially in the east, where fog also has 
been prevalent. The barometer attained 30.7 in. 
on the 8th and 9th, and fell to 28.85 on the Ist, 
thus ranging through 1.85in. The highest tempera- 
ture, 56deg., occurred at Killarney on the 8th; 
the lowest, 14 deg., at Rothamsted on the 15th. 

The notable simultaneous differences of tem- 
perature were as follows: Ist, Scilly 47 deg., 
Wick 25 deg. ; 3rd, Scilly 47 deg., Wick 24 deg. ; 
5th, Valencia 46 deg., Nairn 20 deg. ; 6th, Scilly 
44 deg., Cambridge 23 deg. ; 7th, Valencia 50 deg., 
Cambridge 24 deg. ; 8th, Valencia 50 deg., London 
28 deg. ; 9th, Valencia 48 deg., London 24 deg. ; 
10th, Valencia 49 deg., Cambridge 24 deg. ; 20th, 
Valencia 46 deg., Shields 26 deg. ; 25th, Scilly 
40 deg., Wick 18 deg. 

The 2nd and the 4th were the only general bright 
days. The reckoning of the weather notations, 
however, assigns 6 fine days to the north, none to 
the south, 21 overcast days to the east, 9 to the 
north ; the numbers are intermediate for the other 
districts. These figures would indicate most sun- 
shine in Scotland, and least in England. The dura- 
tion of bright sunshine for the four weeks ending 
March the Ist, estimated in percentage of its pos- 
sible duration, was for these islands altogether 20, 
north Scotland 34, east Scotland 26, Channel Isles 
25, south Ireland 20, north Ireland and north-east 
England 19, east and north-west England 18, south- 
west England 16, central England 15, south Eng- 
land and west Scotland 14. At Kew Observatory 
the sunshine was 14 per cent., and the mean tem- 
perature was lower than it has been for the past 
thirty years. 

Weather lore is not wanting for February, and 
it may be interesting to consider it in connection 
with the recent weather. 


* February fill dyke, be it black or be it white; 
But if it be white, it’s better to like.” 


Well, it may be said to have been white, but it 
certainly was not liked, but perhaps the preference 
is intended to be prospective. 


** All the months of the year 
Curse a fair Februeer.” 


It certainly was not fair, so a blessing may attend 
the rest of the year. 


** If Candlemas Day be fair and bright, 
Winter will have another flight ; 

But if Candlemas Day bring clouds and rain, 
Winter is gone and will not come again.” 


Candlemas Day is the 2nd, which was a bright 
day, and winter undoubtedly had another flight. 
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| tions of carbon dioxide. This bore-hole was sunk 
| some two years ago, and has given a constant 
| supply of gas amounting to about 2160 cubic metres 
‘* When the wind’s in the east on Candlemas Day | per twenty-four hours. Apparatus has been erected 
There it will stick to the second of May.” for liquefaction of the dioxide, and this is now 
We thankfully record that this year the wind | regularly carried on close to the bore-hole. The 
was N.W. on the day in question. The winds were | water which rises with the gas is very cool, and is 
north-westerly Ist to 4th, variable 5th and 6th, S. | employed to cool the compressing apparatus. About 
to S.W. 7th to 14th, easterly 15th to 19th, S. 20th | 500 litres of gas are compressed per minute into 
and 2ist, variable 22nd, easterly 23rd to 28th, about one litre of liquid. This is sent away in 
There were no severe gales. At the close of the | wrought-iron vessels containing about eight litres. 
month very heavy snowstorms were experienced in | A Sour AMERICAN Mountain RAILway. 
the northern and eastern districts, and heavy sleet | Mountain railways for the use of tourists in 
or rain in the southern and western. search of the picturesque appear to be on the in- 
ke ee crease. A few weeks ago we noticed that one was 
NOTES. | proposed to be built for the accommodation of 
Hottow S#arts In Corron Pickers. | travellers desirous of ascending the rugged sides 
One of the recent American improvements in| of Mont Pilatus, and so rendering the glory of 
cotton pickers consists in substituting a perforated | Lucerne commonplace for all time. But we should 
steel tube for the solid beater shafts. The practical | hardly expect to find a similar undertaking 
results are of the most satisfactory character, as the | mooted in such a distant part of the world as Rio 
air is drawn in at the ends of the tubes, and issues | de Janeiro, where the tourist, one would think, 
radially against the cotton on the beaters, driving | would be comparatively a rara avis. It appears, 
the dust and dirt through the grids without its| however, from some particulars given in the 


‘‘ Tf in February there be no rain 
Tis neither good for hay nor grain.” 


This is too unpropitious to dwell upon. 











HOLLOW SHAFT FOR COTTON PICKERS. 


return, and reaching the cotton again, as is the case 
with the reflex air currents in ordinary pickers. 
The comparative efficiency differs with the grade of 
cotton, but some manufacturers have obtained 50 
per cent. more refuse from the cotton when using 
this than with the ordinary solid shaft. We annex 
an engraving showing the arrangement referred to. | 


Tuer Ve.ocity oF EartH TREMORS. | 
MM. Fouqué and Michel Levy have made experi- | 
ments recently with the steam hammer at the 
Creusdt Works to determine the velocity of propa- | 
gation of vibrations through the ground. The 
blow of the 100-ton hammer is not felt by the senses 
beyond 1200 metres, but it is perceptible by proper 
apparatus such as the nadiral apparatus of astro- 
nomers. In the Permian rocks of Creusét the | 
speed of the wave is about 1200 metres per second | 
parallel to the strata, and 1050 metres per second | 
perpendicular to them. In the sands of Meudon, 
on the other hand, the speed of a shock was found 
to be about 320 to 360 metres per second : but the 
wave was longer in this case, that is to say it lasted 
longer. MM. Fouqué and Levy have devised an 
apparatus for automatically recording the speed of 
propagation, and the intensity and duration of the | 


vibrations produced by a distantshock. It consists | 
of a gelatino-bromide plate made to turn before a 
pencil of luminous rays reflected from a mercury | 
bath, A shutter closing the aperture of the dark | 
chamber is opened by electricity at the moment of | 
the initial shock, and a second shutter closes the | 
chamber before a complete turn of the sensitive 
plate. In this a record to the one-fiftieth part of a 
second is obtained. 


Liguip CarBonic ActID, 
We recently printed some notes on the regular | 
commercial manufacture of liquid carbonic acid in 
Germany, and some of the uses to which it is being 
applied. <A patent recently taken out proposes to 
procae the carbon dioxide gas for liquefaction by | 
having a solution of sodium bisulphate in a leaden | 
container, and running into it some carbonate or 
bicarbonate dissolved or suspended in water, the 
evolved carbon dioxide being drawn off over a dry- 
ing mixture into a gasometer fiom which it is drawn | 
for liquefaction by compression. Liquid carbonic 
acid, equal to 500 litres of gas at ordinary pressure, 
can be supplied for one shilling. In using this for 
various purposes it is proposed to pass the gas that 
escapes after using over moist sodium carbonate, 
which is thus converted into bicarbonate, which can 
be again used as a source of supply of the carbon | 
dioxide. There is a bore-hole near the village of 
Burgbrohl, on the Rhine, which yields a constant | 
supply of very pure carbon dioxide, This village is 
near to the lake of Larch and the interesting 
volcanic district surrounding it, where there are a | 
very large number of mineral springs and exhala- 


Schweizerische Bauzeitung, quoted in the Proceedings 
of the Institution of Civil Engineers, that a rack 
railway designed especially for tourist traffic has 
already been constructed up the sides of the granite 
cone of Corcovado, which springs almost from the 


| city itself, the suburbs extending to its foot. The 
| mountain is 2336 ft. high, and as it stands alone a 
| superb view of one of the grandest natural harbours 


in the world is to be had from its summit. The line 
starts in the suburb of Larangeiras, 121 ft. above 
sea level, and rises to the foot of the actual peak, 
an elevation of 2198 ft. The total length is 4144 
yards, the gauge 1 metre, the least gradient 1 in 25, 


| the maximum gradient 1 in 3.3, and the maximum 
| radius 6chains. The steel rails are of the Vignoles 


pattern, 29 ft. 6 in. long, and weighing 40.3 lb. per 
yard. The rack rail is similar to that of the Rigi 
Railway, and weighs 112.9 lb. per yard. The 
sleepers are 5.9 ft. by 6.3 in. by 5.9 in., and are 
of native wood. There are four stations in all. 
The chief works on the line are numerous retaining 
walls, a wooden viaduct, two plate girder bridges 


| over deep clefts, and a wrought-iron viaduct of 


three spans 426 ft. long. The rolling stock consists 


| of two locomotives with inclined boilers, two car- 
| riages to hold fifty passengers, and two goods vans. 


The ascent takes fifty-five minutes. 


THE Licur OBTAINED FROM INCANDESCENT 
FILAMENTS. 

Mr. Bernstein finds from observation made on a 
number of lamps that the amount of light obtained 
from an incandescent lamp increases with the third 
power of the number of watts used ; or, expressing 


_ this in a different way, the amount of light obtained 
| from carbon at different stages of incandescence in- 
| creases as the third power of the total energy 


radiated from the carbon. If \ is the amount of 
light emitted, measured in standard candles, V A the 
number of watts required for producing \, then 
y A3 

: A’ _. K, in which K has a constant value 
peculiar to every lamp. It is often useful to know 
at what candle-power a lamp will work at an expen- 
diture of say n watts per candle, and from this for- 
mula we have V A =), and on substituting this 
value for VA in the above equation, we have 


A= / + The constant K can be determined by 


making one single measurement at any arbitrary 
candle-power, The formula may also be put thus : 


2 3 
K.i= tig Within certain limits the resist- 


_ance of a lamp changes very slightly, and may be 


considered constant. Therefore it appears that 
within these limits the quantity of light varies as 
the sixth power of the current, a fact observed by 
Mr. Preece and Mr. Kittler. The value of K given 


state of incandescence, and is then subject to varia- 
tions which seem to depend on the style of the lamp. 
At first the value of K is slightly higher, but it soon 
reaches a minimum, and then remains practically 
constant up to a candle-power largely in, excess of 
the normal. The growing increase in the values of 
K at the highest incandescence may be supposed to 
be due to a change in the relationship between the 
energy and light at the highest state of incan- 
descence of the carbon, or that losses of electric 
energy occur inside the lamp. In the last case the 
measured value of VA would be in excess of the 
energy radiated from the carbon, thereby producing 
an increase in the value of K. M. Bernstein is of 
opinion that such losses do occur. 


Tue Execrric Licut 1n Licursovses. 

The recent experiments at the South Foreland 
on lighthouse illumination by means of electricity 
give particular interest at this time to the following 
considerations on the subject by M. Lucas, delivered 
to the French Academy of Sciences. In the French 
lighthouses lit by the voltaic arc, such as those of 
Dunkirk, Calais, Griz-nez, and others, four horse- 
power engines are employed to produce a light 
of 450 becs carcel. The current is 55 ampéres, 
the resistance of the arc 0.43 ohms, and the differ- 
ence of potential between the carbon points is 
23.65 volts. It follows that of the four horse- 
power absorbed only 1.76 are utilised in the are, 
the rest being taken up in belting and the machi- 
nery. The voltaic arc presents two advantages over 
mineral oil lamps for lighthouse purposes, namely, 
greater power of penetrating the atmosphere and 
less cost per unit of light. But, in the opinion of 
M. Lucas, the flickering of the arc is a drawback, 
and it is due rather to the movement of the bluish 
light of the are round the glowing points than to 
the changes in length. He therefore suggests, 
what by the way has been suggested before in 
this country, that a purely incandescent light 
should be used. The conditions which this light 
should fulfil are: (1) The focus of light ought 
to present the form of a surface of revolution 
having a vertical axis, so that the light be equally 
distributed in all azimuths. (2) The use of quan- 
tity current, of low electromotive force. (3) The 
incandescent wick or electro-pyre should be of 
carbon, because it can withstand very high tem- 
peratures. From an investigation which he has 
made, M. Lucas finds that 400 becs carcel can be 
obtained with a current of 170 ampéres and a resist- 
ance of 0.04 ohms of incandescent carbon; or, in 
other words, with an electromotive force of 7 volts 
and 1200 watts of energy. Under these conditions 
the unit of light does not require for the incandes- 
cent wick more mechanical power than the voltaic 
are used now in French lighthouses. The tempera- 
ture of the carbon is estimated at 4000 deg. Cent. It 
is known that a smoke of carbon deposited on the 
glass of incandescent lamps in time cuts off the 
light of the filament; and M. Lucas attributes this 
to oxygen in the bulb, the rapidity ci the deposition 
being in proportion to the pressure of the gas in- 
side. The oxygen combines with carbon near the 
junction of the latter with the metal electrodes, 
and the carbonic oxide formed is dissociated at the 
hotter parts of the carbon, leaving the carbon par- 
ticle free to deposit on the glass. M. Lucas comes 
to the conclusion that in order to secure a high 
vacuum the gases emitted by the solids in the lamp 
should be absorbed by an absorbent within the 
bulb. Otherwise it will not be easy to prevent the 
deposition of carbon dust on the interior of the 
glass envelope. 


Proposed REMovAL OF Moscow Factories Sours. 

The depression prevailing at Moscow has led to 
the suggestion, which is now being warmly debated 
by the Russian press, that the manufactories there 
should be shifted to the Donetz coal region, in the 
south, in order to derive the fullest advantage of 
the cheap fuel supply. The idea has sprung from 
the recognised superiority which the manufacturing 
centres of Poland enjoy over those of Middle Russia, 
owing to the contiguity of large supplies of coal. 
From this the imaginative journalists of Moscow 
have deduced that the industrial prosperity of 
Lodze and Sosnovitz is due to the fact of the 
manufactories being close alongside the coal pits, 
and have raised the cry that Moscow should at once 
transfer her manufacturing operations to the steppes 
of the Donetz region. At first sight the proposal 
looks plausible enough, for the cost of conveying 
coal by rail, 800 or 900 miles from the Donetz re- 





by Mr, Bernstein is constant only up to a certain 





gion to Moscow, is as heavy as conveying Newcastle 
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coal to Moscow, and even in spite of the import 
duty the English coal can undersell the Donetz 
article. Hence it is argued that if the factories 
were removed to the Donetz region the saving in the 
price of fuel would allow of a profit where the mills 
of Moscow now work at aloss. The Moscow press, 
however, overlooks the fact that labour is scarce and 
dear in South Russia, and has to be imported even 
to the coal mines, so that the manufacturers, be- 
sides having to sell their old mills and factories 
and build new ones, would also have to bring their 
operatives with them, house them, and pay them 
higher wages than at Moscow. The cost of doing 
this would neutralise any advantage derived from 
cheaper fuel, while the Donetz region would not be 
so close to the markets which Moscow supplies with 
manufactured goods. On this account we do not 
think much will come of the proposal, except, per- 
haps, increased pressure on the Government to 
compel the railway companies to lower their rates. 
Still, one thing may be looked for in the future. 
Capitalists starting new factories will prefer being 
as close to the Donetz region as possible, and in 
course of time, as the population further expands, 
we may look to that region becoming a great manu- 
facturing centre. Already, for several years past, 
there has been a tendency on the part of Russian 
capitalists to start industries in Kharkoff and other 
provinces in immediate proximity to the Donetz 
region instead of favouring Moscow, and it is in 
consequence, to some extent, of the development 
of the South Russian manufactures that the depres- 
sion in Moscow is due. This movement, of course, 
will be only natural on the part of the metal in- 
dustries, and we have already, more than once in 
these columns, mentioned that the iron trade is 
rapidly leaving Middle Russia for the South. Before 
the end of another decade Russia will have a Pitts- 
burg in Kherson. 


Gotp MINING IN THE AmoorR REGION. 


It is reported in engineering circles at St. Peters- 
burg that the Russian Government intends to render 
the extraction of gold in the Amoor region a Crown 
monopoly, and to despatch thither a large number 
of officials to organise the industry on a large scale. 
Although Siberia has been, since its annexation by 
Russia, one of the chief gold-producing countries of 
the world, the immense auriferous resources of the 
Amoor region have been practically kept a secret 
by the Russian Government, and every attempt on 
the part of foreigners to examine and work them 
has been prohibited. This policy had its origin in 
the fear that, if the real character of the Amoor 
gold deposits became bruited abroad, a rush of 
diggers might take place from California, and it 
might be difficult on the part of Russia to prevent 
them after awhile hoisting the stars and stripes. 
Considering that the whole population of the Pacific 
littoral of Siberia is only 100,000 souls, of whom 
only a few thousands are Russians, and that troops, 
until the extension of the railway system, were 
sometimes more than a twelvemonth on the journey 
from Moscow to the Amoor, the risk was obviously 
one that Russian statesmen could not disregard 
with impunity. Hence, immediately after the 
annexation of the Usuri district of the Amoor 
region in 1859, an order was issued forbidding 
foreigners to open up gold mines, and the gold- 
washing undertaken more recently by Siberian 
diggers has been discouraged as much as possible. 
None the less, the yield of gold by the rough 
washing process common to Siberia has been so 
largely in advance of anything recorded in Cali- 
fornia or Australia, that of late years the centre of 
the Siberian gold industry has shifted from Ural- 
Altai region to the Amoor, and the migration of 
diggers eastward shows no tendency of abating. 
Within the last twelvemonth a fresh movement has 
sprung from the gold diggers assembled in the 
Amoor. Hearing that gold existed on the Chinese 

, Side of the frontier, where neither officials nor 
Severe restrictive laws, as in the Amoor region, 
prevailed, several thousand made their way thither, 
and opened up deposits of astonishing richness. 
Topographical officers and Cossack scouts following 
these new arrivals in course of time, the Pekin 
authorities became alarmed, and, to prevent the 
sudden annexation of this promising ‘* Penjdeh,” 
marched a large body of troops unexpectedly to 
the place, and dispersed the gold diggers. The 
noise which this affair has occasioned in Europe has 
made the Russian Government apprehensive afresh 
of a run of foreigners to the Amoor ; and in order 


ing again, has determined to place the gold industry 
under the entire control of the State. Atthe same 
time, wishing to increase its financial resources, it 
has decided to work the deposits on a more exten- 
sive scale than has yet been attempted in Siberia. 


Hypraviic Sart Mrininea. 

In the eastern portion of the State of Michigan, 
U.S., a stratum of salt underlies the surface at a 
depth of 1000ft. to 2000ft. Its thickness is 
irregular, the deposit lying in pockets, some of 
which are known to be over 200 ft. in thickness. 
At Marine City are extensive works, packing at the 
present time 350 barrels of salt daily, although the 
capacity of the well is sufficient to furnish brine 
enough for double that quantity of salt. An artesian 
well 1748 ft. in depth was bored for the purpose of 
reaching the salt deposit, which was struck at a 
depth of 1633 ft. after passing through 200ft. of 
clay, 650ft. of shale and steatite, and the re- 
mainder of the distance limestone. This well is 
lined with an iron pipe casing 4} in. inside diameter, 
and a 23-in. pipe 1710 ft. long, is suspended in the 
interior of the larger pipe. Fresh water from the 
St. Clair river is forced into the annular space 
between the two pipes by a Worthington duplex 
pump of 10 in. stroke, with 10-in. steam and 4-in. 
water cylinders. The fresh water dissolves the salt 
and the brine rushes up the central pipe saturated 
with salt. When the well was first used this brine 
contained 20 per cent. of the salt necessary for 
saturation, but the salt in solution increased until 
it reached full saturation. The central pipe delivers 
the brine into an elevated tank holding 100,000 
gallons, whence it flows into a settling basin, where 
the brine is warmed by steam pipes. Thence it is 
drawn into grainers, which are long wood tanks 
125 ft. in length and 11 ft. in width, where the brine 
is heated by steam pipes in the bottom. As the water 
becomes evaporated the salt forms on the surface 
and then precipitates, and is moved along the 
bottom by wood scrapers operated by, an engine, 
and at the end is delivered to belt conveyers which 
distribute it to various bins in the storehouse. 
Each of the five grainers have a capacity of seventy 
barrels of salt per day. The cost of the well was 
7500 dols., and of the remainder of the works, in- 
cluding boilers of 540 horse-power, machinery, build- 
ings and docks 28,000 dols. The cost of producing 
each barrel of salt weighing 280 lb., is said to be 
55 cents, and is made up of the following items : 
Barrel, 17 cents ; coal, 13 cents ; labour, 20 cents ; 
repairs and miscellaneous, 5 cents ; and the average 
net price during the past year 71 cents per barrel. 
The brine and the salt have been analysed by Dr. 
F. E. Engelhardt, chemist for the State of New 
York, as follows: 








Salt. 

Moisture 0.5924 
Insoluble . a 0.0140 
Sulphate of lime ... 1.2240 
“a magnesia 0.1890 

43 sodium 0.0160 
Chloride of calcium 98,0276 
100.0000 

Brine at 62 dey. Fahr., Specific Gravity 1.2015. 

Sulphate of lime ... ; abe 0.4790 
pe magnesia 0.0420 

<i sodium 0.0020 
Chloride of calcium 25.5200 
Water = 73.9570 
100.0000 


Natura Gas FvEt. 

The introduction of natural gas as fuel in Pitts- 
burg has wrought a change such as was never seen 
before in any city. Formerly the entire place was 
overhung with black clouds of smoke, which lay 
like a pall on the country side, and befouled every 
object with a grimy coating, against which the most 
assiduous cleanliness could not avail. Now con- 
siderable scrutiny must be made to find a chimney 
which exercises its legitimate functions, and were 
it not for the escaping volumes of steam, there 
would be nothing to show that large quantities of 
fuel were being consumed. The improvement in 
the atmosphere and the absence of the hitherto all- 
pervading heaps of cinders, is working a change in 
the habits of the inhabitants, and manufacturing 
premises are beginning to display tidy grass plots, 
while creepers are covering up much of the ugliness 
in a tender mantle of green. The size of the town 
must be considered in order that the greatness of 
the transformation may be appreciated. Pittsburg 
is not simply a thriving manufacturing village or a 





to prevent this, and keep the diggers from migrat- 


second-rate town, but the centre of the American 


iron trade, with an army of more than 100,000 
workpeople, engaged in operations in which intense 
combustion is the prime element. And it is 
probable that the next year or two will see 
the addition of 50,000 more workers, for in the 
present state of severe competition, cheap fuel gives 
the happy possessor command of the market, and 
hence new works are being started, and old plant 
removed to the neighbourhood of the gas wells. 
This is particularly true in the glass trade ; five or 
six companies are now beginning to move their 
works, and the agent of a large English firm is on 
the spot with the view of organising a branch 
establishment. Pennsylvania is a State which 
always seems to be in luck. The tale of her oil 
belt has been told a hundred times, and now she 
is again fortunate in the gas being so near to the 
point where it is to be used. Beginning at Pittsburg 
we find east of it near Murray’s ville, a camp of 
thirty wells only twenty miles from the city, and 
nearly all connected to it by mains. About the 
same distance south-west there are some twenty 
wells ; and on the north-east there are two groups. 
In addition to these there are scores of scattered 
wells. More than 600,000/. have been laid out in 
pipe lines to Pittsburg and the neighbourhood, and 
fifteen or twenty towns in West Pennsylvania are 
also supplied in this manner. Rates have hitherto 
been very various, but in future it is expected the 
price will be six or seven cents. per 1000 cubic feet. 
The question of carrying the gas to the seaboard 
has been mooted, but the opinion of experts is 
opposed to the project. In the existing mains the 
friction reduces the pressure at the rate of 7 lb. 
per mile, so that an original pressure of 200 lb. 
to the square inch disappears in 30 miles. Thence 
it is evident that the cost of pipe conveyances to 
great distances would add very materially to the 
price. 


EnGiIne CoNnTRACTS FOR THE ADMIRALTY. 

After the lapse of a longer period than was ex- 
pected, the settlement of the contracts for which 
tenders were asked some time ago by the British 
Admiralty has been arrived at this week. As 
may be remembered, engines are required for six 
armour-clad gunboats or cruisers which are being 
built in various Government dockyards. Most of 
the leading marine engineering firms throughout 
the kingdom were asked to tender, no fewer than 
four of them being Clyde firms—namely, the Fair- 
field Shipbuilding and Engineering Company, 
Limited (late Messrs. John Elder and Co.), Messrs. 
Robert Napier and Sons, Messrs. James and George 
Thomson, and Messrs. Caird and Co. Only one of 
these firms has been successful in getting a share 
of the work—to wit, Messrs. J. and G. Thomson, of 
Clydebank, who have at present a large amount 
of Admiralty work in hand, Their contract is for 
the engines of the Aurora, now in course of con- 
struction at Pembroke Dockyard. They are to 
indicate 8500 horse-power, and are generally 
to be of the same character as the engines which 
Messrs. Napier and Sons are constructing for the 
cruisers Australia and Galatea, being of the hori- 
zontal three-crank triple-expansion type, with 
cylinders of 36 in., 51 in., and 78 in. in diameter 
respectively, and piston stroke of 42 in. Steam 
will be provided by four double-ended boilers work- 
ing at a pressure of 130 1b. per square inch, and 
having a grate surface <f 540 square feet, thus re- 
quiring only a development of 15}? horse-power per 
square foot of grate to obtain the desired power. In 
this case the total weight is not to exceed 800 tons, 
or 10} horse-power per ton of weight. The con- 
tract to supply similar engines for the Immortalité, 
which is being built at Chatham Dockyard, has been 
placed with Earle’s Shipbuilding Company, Hull, 
It should be mentioned that these two cruisers are 
intended to have a speed of 19 knots per hour. 
The Nile and the Trafalgar, which are building 
respectively at Pembroke and Deptford, and 
which are first-class armour-clads, being vessels 
of 12,000 tons, are to be engined by London firms, 
the first-named vessel by Messrs. Maudslay, 
Sons, and Field, and the Trafalgar by Messrs, 
Humphrys and Tennant. The engines of these 
magnificent ships will be of 12,000 indicated 
horse-power, and of the vertical three -crank 
triple-expansion type, driving twin-screws. The 
diameters of the cylinders will be, respectively, 
43 in., 62 in., and 96 in., with piston stroke of 
51 in. Six single-ended four-furnaced boilers, 


working at a pressure of 135 lb. per square inch, 





will supply the steam ; and their total grate surface 
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will be 604 square feet. so that it is expected that 
for every square foot of grate surface 20 horse- 
power will be developed. The total weight of the 
machinery is not to exceed 1050 tons, which is 
equal to about 114 horse-power per ton of weight. 
Messrs. Harland and Wolfe, Belfast, have secured 
the contract for the engines of both the other 
vessels—the Serpent and Racoon, which are in 
course of construction at Devonport Dockyard. 
These vessels are of the Scout class, such as 
Messrs. Thomson, of Clydebank, have for some time 
been engaged upon. ‘Their engines will be similar 
to those of the cruisers Aurora and Immortalité, 
but of smaller size, indicating 4500 horse-power, 
and having cylinders of 26in., 37in., and 57 in. 
diameter respectively, and piston stroke of 33 in. 
There will be four boilers, of the direct tubular 
type, and each having three furnaces. Their total 
grate surface is to be 250 square feet, being equal 
to 18 horse-power for one square foot of surface. 
The working steam pressure is 140 1b. per square 
inch, and the total weight of the machinery is 380 
tons, or about 12 horse-power per ton of weight. 
These various contracts are for engines of a total of 
50,000 indicated horse-power, representing in mone- 
tary value upwards of 400,000/. They have been 
distributed throughout the kingdom with such an 
equality as to give rise to the belief that the tenders 
have been accepted on this ground more than from 
the excellence of the designs or the amount of the 
offer, but on the Clyde a feeling prevails that if this 
was the principal factor in the decision, a larger 
share of the work should have been placed north of 
the Tweed. 


Frencu TorpepoO ExpERIMENTS. 


The Temps of last Sunday gave an account of a 
series of torpedo experiments which have been 
carried out under the direction of the French 
Minister of Marine, and which, according to that 
paper, proved far more successful than those which 
were performed by our own fleet in Bantry Bay. 
It would appear that the new Minister, Admiral 
Aube, is desirous of investigating the efticiency of 
the torpedo service, and with that object he de- 
spatched a number of boats from Cherbourg to 
Toulon, vid the Straits of Gibraltar, to test their 
sea-going qualities. The trial was most satisfac- 
tory with one exception ; the vessels proved very 
seaworthy, and passed through the Bay of Biscay 
successfully, But the crews found their quarters 
most unpleasant ; the continual vibration, the 
cramped accommodation, the want of fresh air, 
and the general discomfort were such that after 
thirty-six hours the men were completely fatigued, 
and needed to run to port for rest. Hence it 
seemed proved that such boats were only fitted 
for operations near their base, and could not 
be sent on long independent cruises. But when 
the tiring experiments were made the results were 
altogether successful. On the 2nd of March an 
attack was made on the ironclad Amiral Duperré, 
off the Hyéres Islands, under several different condi- 
tions. Two torpedo boats, Nos. 58 and 59, were 
moored by three cables, while the vessel steamed 
past them at the rate of 14 to 144 knots per hour; 
they launched six torpedoes at her at different 
angles, some directed at the mast, and others at 
various parts of the ship. All these missiles struck 
the vessel and exploded their fuzes. The next ex- 
periment consisted in boat No. 58 meeting the iron- 
clad stem on, the former,at the rate of nine knots, 
and the latter at 144. When a distance of 500 
yards separated the two, the torpedo was ejected 
from its tube, and struck the ship 11 metres behind 
the spur, exploding its mimic charge. Two first- 
class boats, Nos. 63 and 64, were then brought into 
action. The former advanced towards the bows of 
the Amiral Duperré at the rate of 12 knots, the 
large vessel steaming at the same time at 14 knots. 
The missile again struck, and when the second buat 
executed a similar manceuvre its projectile only 
missed by a few yards. As faras they go these trials 
are most satisfactory, and confirm the opinion 
that the torpedo boat will be the prominent 
feature in the naval battles of the future. But 
when our contemporary goes on to suggest that the 
poorer results obtained in Bantry Bay were owing 
to the English torpedoes being badly equipped or 
unskilfully worked, he shows that he fails to appre- 
ciate the different conditions of the two cases. He 
might as well compare the shouting at Wimbledon 
with the waste of lead in a battle. In the placid 
waters of the Mediterranean the torpedo had every 
advantage ; in the first trial the boats were securely 


moored, and in the others the speeds were evi- 
dently settled beforehand. The whole pro- 
gramme was carefully arranged and was carried 
out without hurry or excitement. But in Ban- 
try Bay there was no indulgence extended to 
the torpedo. The course of the Polyphemus was not 
known ; she was to make a rush at the boom, but 
could choose her own direction and speed, so that 
the officers in charge of the boats had to be on the 
alert to select the most fitting opportunity, and had 
at the same time to determine what allowance must 
be made for speed. No wonder the theory that 
the wave which preceded the vessel deflected the 
missiles was advanced, and received great promi- 
nence in the newspaper accounts which appeared, a 
theory which our contemporary declares to be now 
exploded. If the French Minister of Marine will 
repeat his experiments under conditions more 
nearly resembling a battle, he will probably find 
some new hypothesis advanced to explain the poorer 
results which will be obtained. 





THE EXPLOSION OF GASEOUS MIXTURES. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 9th of March, Mr. 
Edward Woods, Vice-President, in the chair, the paper 
read was ‘* On the Explosion of Homogeneous Gaseous 
Mixtures,” by Mr. Dugald Clerk, F.C.S. 

Experiments were made by Hirn in 1861 to determine 
the pressures produced by the explosion of mixtures of 
inflammable gases with atmospheric air. The pressures 
of the explosions were much lower than calculations gave, 
assuming that the maximum pressure of the explosion 
was coincident with the complete combustion of the gas, 
For a mixture of one volume of hydrogen and nine 
volumes of air, calculation gave 5.8 atmospheres, whereas 
a et only showed 3.25 atmospheres. Coal-gas 
behaved ina similar way. Bunsen’s experiments, made 
in 1866, corroborated Hirn’s results, and went a step 
further by proving that the heat was not all evolved, 
even when the vessel was completely filled with flame ; 
that was, the deficiency of pressure was not due to the 
burning out of the flame at one part before ignition 
occurred in the other part of the vessel. More recently a 
series of papers had appeared describing numerous experi- 
ments by Messrs. Mallard and Le Chatelier, in all of 
which experiments a large deficiency of pressure was 
observed. Messrs. Berthelot and Vieille also supported 
their conclusions. 

The author had made the experiments described in this 
paper, partly to obtain much needed data for gas engine 


Giascow CoAL GAs AND AIR MIXTURES, 


Temperature of Gas before Ignition 18 deg. Cent., 
Pressure, Atmospheric (14.7 lb.) 
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OtpHAM CoaL GAs AND AIR MIXTURES. 


Average Temperature of Gases before Ignition, taken as 
7 deg. Cent., pressure, atmospheric (14.7 1b.) 
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HYDROGEN AND AIR MIXTURES. 


Temperature of Gases before Ignition, 16 deg. C., Pressure, 
Atmospheric (14.7 Ib.) 
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work, and partly to study more fully the nature of the 
actions occurring during explosion. His experiments 
corroborated those of previous workers, in proving indis- 
putably the existence of the limit to increase in pressure, 
the deficiency in pressure being very great, seldom more 
than one-half of the heat of the explosion being evolved at 
the moment of maximum pressure. The explosion vessel 
used by the author was a strong cast-iron cylinder, the 
internal space being 7 in. in diameter and 8} in. long, 
Upon the upper cover was mounted a Richards’ indicator, 
from which the ordinary reciprocating drum had been 
removed and a revolving one substituted, driven by a 
falling weight and suitable gear ; a fan moving at a high 
velocity served as governor. The revolving drum was 
enamelled, and a soft blacklead pencil, held by the indi- 
cator motion, marked upon it a line caused by the move- 
ment of the indicator piston. A pair of insulated points 
projected through a plug in the bottom cover and served 
to ignite the mixture when a spark from a coil and 
battery was passed between them. The line traced on 
the drum by the indicator showed the amount of rise in 
pressure, and the times of rise and fall in terms of revo- 
ution of the drum. The tracing was precisely analogous 
to the indicated diagram from an engine. The rising line 
was due to the explosion, the falling line was due to the 
cooling action of the cold walls upon the hot gases, 
The tracing was in fact a record of the rapidity, intensity, 
and duration of an explosion. Careful tracings were 
made, which were reproduced. Tables were given of 
the results obtained from various mixtures of air with 
Glasgow coal gas, Oldham coal gas, and pure hydrogen. 

From these experiments the relative value of the dif- 
ferent mixtures of gases for producing power might be 
calculated. In Glasgow gas, the most economical mix- 
ture for non-compressive engines, was one volume of gas 
to eleven volumes of air ; Oldham gas, one volume of gas 
to twelve volumes of air. Comparing Glasgow gas and 
Oldham gas, the pressure of the former was longer sus- 
tained than that of the latter, and the pressures produced 
for a given volume were equally good ; therefore, more 
power was obtained from a cubic foot in Glasgow than in 
Oldham. Pure hydrogen, which was very commonly 
thought to be the best, was shown to be the poorest. An 
engine which would indicate 10 horse-power with coal gas 
would not indicate more than 3.7 horse-power with pure 
hydrogen. The author’s results were in complete accord 
with those of previous experimenters on the question of 
the existence of a limit ; in no case did the heat accounted 
for by the explosion pressure amount to more than 77 per 
cent. of the total heat present as inflammable gas ; in the 
majority of cases it was a little over 50 per cent. In the 
author’s opinion, no single theory previously stated ac- 
counted for all the phenomena of these explosion curves. 
Although all experimenters were agreed upon the fact of 
the deficiency of pressure, they differed upon the causes 
producing this result. Three theories had been pro- 
pounded : 

Theory of Limit by Cooling.—This was Hirn’s theory. 
It {supposed that when explosion occurred a point was 
attained when the cooling effect of the inclosing walls was 
so great, that heat was abstracted more rapidly than it was 
evolved, and accordingly the eombustion, although con- 
tinuing, did not proceed with sufficient rapidity to prevent 
fall of pressure. 

Theory of Limit by Dissociation.—This was Bunsen’s 
theory, and was undoubtedly very largely true. The fact 
that no unlimited temperature could be attained by com- 
bustion was so conclusively established, both by science 
and by practice, that gradual combustion from that cause 
might be safely taken as occurring at the higher tem- 
peratures of gas engine explosions, There was, however, 
a difficulty in applying it to all cases. In an experiment 
with Oldham coal gas, when the maximum temperature 
of the explosion was 806 deg. Cent., the apparent loss of 
heat was 65 per cent., while in an explosion with a maxi- 
mum temperature of -1733 deg. Cent. the apparent loss of 
heat was only 38 per cent. 

With hydrogen mixtures the same thing occurred : 


Per Cent, 
Maximum temerature 900 deg. Cent., ap- 
parent evolution of heat... ee ee 55 
Maximum temperature 1700 deg. Cent., ap- 
parent evolution of heat... ie is 


If dissociation entirely explained the limit, then, as water 
and carbonic acid must be dissociated more at the higher 
than at the lower temperature, the deficiency should be 
en at 1700 deg. Cent. than at 900 deg. It was not so. 

ome other cause than dissociation must therefore be 
acting to check the increase so powerfully at the lower 
temperature. The problem was more complex than had 
been hitherto supposed. 

The Theory of Limit by the Increasing Specific Heat of 
the Heated Gases.—According to Messrs. Mallard and Le 
Chatelier, the specific heat of nitrogen, oxygen, and the 
compounds formed by combustion, increased greatly at 
the Shar temperatures ; dissociation acted only to a 
trifling extent below 1800 deg. Cent. The heat of com- 
bustion was all evolved at the maximum temperature of 
the explosion ; but as the specific heat changed, calcula- 
tion from the specific heat at ordinary temperatures was 
erroneous. The deficiency of pressure was therefore a 
measure of the increased capacity for heat of the reacting 

es. Thecrucial point of this theory was the supposi- 
tion that combustion was complete at the maximum tem- 
peratures ; if it could be shown that combustion was not 
complete, then the whole theory fell to the ground. The 
author’s experiments seemed to him to prove conclusively 
that combustion was incomplete ; this has been done by 
a study of the curves of the rates of cooling of various ex- 
plosions, i 

Fuller Account of the Phenomena during Explosions.— 
In the author’s opinion no single cause expiained the 
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limit in all cases of explosion. The actions operating 
were much more complex than had been generally sup- 
posed. To him it seemed that much confusion had arisen 
through neglecting to distinguish properly between two 
distinct and separate phenomena, which occurred during 
explosion. These phenomena were the inflammation or 
filling of the explosion vessel with flame, and the com- 
pletion of the burning which was so originated. The ex- 
plosion curves with coal gas showed some extraordinary 
features ; in many cases an actual check seemed to occur 
in the rising curve, lasting for some time, followed by an 
increase of pressure, but at a slower rate than before the 
check. It was noticeable that the strongest mixtures 
showed it most distinctly. ‘The hydrogen curves ex- 
hibited no such check. It seemed, then, that not only 
might combustion be incomplete when the vessel was 
filled entirely with flame, but the pressure at that time 
might not have attained its maximum, and might con- 
tinue to increase rapidly after that point. 

Why did the pressure again increase after the pause 
in the explosion curve? The author suggested that he 
considered a sufficient explanation. In an ordinary fire- 
grate, a flame communicated to the coal at one point 
gradually spread till the whole was incandescent. The 
solid coal might be every part of it burning, and yeta 
further accession of air would cause it to glow more 
brightly—that was to increase in temperature. Explo- 
sions had often occurred in flour mills and in coal mines 
from the diffusion throughout the air of minute com- 
bustible particles of flour and of coal dust. If present in 
suitable quantity, a flame applied at one part caused an 
explosion. It by no means followed, however, that com- 
plete inflammation coincided with maximum pressure ; 
the pressure might still increase. 

In coal gas explosions the flame had filled the vessel 
before any check occurred, and then the hydrocarbons 
decomposed, causing a pause, which gave way to increase 
when the hydrogen and carbon so liberated combined 
with the free oxygen. In all chemical combinations 
dilution caused slowness of action, and dilution during a 
reaction by the products formed made the last part of the 
action slower than the first. 

Conclusions.—1. Messrs. Mallard and Le Chatelier’s 
theory of increased specific heat of the gases—nitrogen 
and oxygen—at high temperature, was, in the author’s 
opinion, erroneous. 

2. Dissociation probably occurred at the higher tem- 
peratures to a considerable extent, but it was not the sole 
cause imposing a limit to increase of pressure. 

3. Combustion was very similar to other chemical ac- 
tions, the first part of the reaction occurring rapidly, and 
proceeding with increasing difficulty as the combination 
approached completion. 

4. The explosion vessel was entirely filled with flame 
before the combustion was complete. 

5. The limiting causes acted after the flame had spread 
completely. 

6. The limiting causes in weak mixtures were diminu- 
tion in the rate of burning as the reaction approach 
completion, and consequent limits by cooling. Combus- 
tion caused the heat to be evolved at rates greater than, 
equal to, and less than, the rate of cooling. 





MISCELLANEA. 
Tr has been decided to extend the electric lighting on 
the trains of the Brighton Railway. 


The Bill for enabling the Manchester Ship Canal Com- 
pany to pay interest out of capital was read a second time 
on Tuesday, after an animated discussion. 


The North German Lloyd will inaugurate its new line 
of steamers between Trieste and Alexandria on May 1. 
This is the line subsidised by Germany. 


The engines supplied by Messrs. Maudslay, Sons, and 
Field for the Italian armour-clad Re Umberto, are of the 
collective power of 19,500 horses, 


_ The plan of converting the port of Libau, in Courland, 
intoa naval harbour, is said to have been abandoned, but 
on the other hand it is likely to be made a squadron 
station for the Baltic fleet. 


The two new ironclad belted cruisers, which have been 
ordered by the Chinese Government of the Vulcan Com- 
pany, in Stettin, will each be armed with two Krupp 
cannon, seven Hotchkiss cannon, of from 47 to 38 milli- 
metres calibre, and five torpedo guns. 


An extensive strike began on Tuesday in the Cumber- 
land coal region, in Maryland, and another in the Penn- 
sylvania bituminous region. Ten thousand colliers are 
consequently idle. They demand an increase in their pay 
of 10 cents per ton. Both strikes will result in a long 
struggle unless concessions be made. 


The boiler of a tug exploded on Monday last in the 
Bute Docks, Cardiff. The vessel was blown literally to 
pleces, and the boiler was carried a distance of 400 yards, 
where it alighted on the deck of an Italian barque, killin 
one man. Six persons on board the tug were killed pe, 
others were injured. 


The authorities of Portsmouth Dockyard are making 
every effort at the present time to complete the Colossus, 
Collingwood, and Impérieuse by the end of the current 
financial year. The Edinburgh, a sister ship to the 
Colossus, will not be finished until the following year is 
well advanced. 


An estimate of 10,0007. has been approved for the com- 
Pletion of the Alacrity at Portsmouth. As she is to be 
fitted as an armed vessel, and not as a yacht as previously 
earren her Po ror of two boats has been increased. 

n the other hand, her twin ship, the Surprise, is to be 

tted as a yacht for particular service. 





The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended February 28, 
amounted, on 15,240 miles, to 1,076,698/., and for the cor- 
responding period of 1885, on 15,0434 miles, to 1,085,836/., 
an increase of 196? miles, or 1.3 per cent., and a decrease 
of 9138/., or 0.8 per cent. 


The Admiralty have made afew changes in the pro- 
posed distribution of officers, consequent upon the carry- 
ing out of the new scheme of dockyard administration 
and management. Mr. Henry Deadman, constructor at 
Chatham, becomes chief constructor at Portsmouth, and 
not Mr. Huddy, who becomes chief constructor at Devon- 
port, in succession to Mr. Angear, who retires. 


The February return of the Cleveland Ironmasters’ 
Association shows that the month’s make of pig iron was 
135,000 tons of Cleveland iron, and 64,000 tons of other 
kinds, a total of 199,000 tons, or 15,000 tons less than in 
January. There are 99 furnaces blowing, 69 of which are 
making Cleveland pig iron. Stocks increased 38,000 tons 
during February. 

An answer is to be given ‘‘ without delay” to the pro- 
posal of the Canadian Government to establish a line 
of steamers from Vancouver—the Pacific terminus of the 
Canadian and Pacific Railway—to Japan. A committee 
to inquire into the matter was appointed by the late 
Government, but Lord Granville fears the report is not 
favourable to the scheme. 


The Erie Railway Long Dock, in Jersey City, caught 
fire early on Monday morning, owing tothe spontaneous 
combustion of some jute on the Monarch Steamship Pier. 
The loss amounts to 400,000 dols. The steamship Lydian 
Monarch received damage to the amount of 20,000 dols. 
The Egyptian Monarch escaped slightly injured, and 
sailed on Tuesday. Her last cargo was totally destroyed. 


The notice recently posted at the Royal Arms Factory, 
Enfield, announcing an impending reduction of 800 men 
has been withdrawn, and the following has been sub- 
stituted : ‘‘ The notice of February 26 with reference to 
the discharge of men is cancelled. No men will be dis- 
charged at present.—H. T. Arbuthnot, Superintendent, 
March 5.” At present the men are working full time, 
and 2000 weapons are being turned out every week. 


A Times telegram states that labour troubles prevail 
ae in the United States, and a further develop- 
ment of themis foreshadowed. Shorter hours, increased 
wages, and the redress of various grievances are de- 
manded under the auspices of the Knights of Labour, 
a secret working men’s organisation, which has had a 
rapid growth. It orders strikes, and regulates labour 
affairs in all parts of the country. 


An extensive strike began last week on the Missouri 
and Pacific, Texas and Pacific, and other railways in Mr. 
Gould’s south-western system, causing a cessation of 
traffic and a freight blockade from St. Louis south-west- 
wards to Texas. This strike has been ordered by the 
** Knights of Labour,” who have a contest with the Mal- 
lory steamship line of Galveston, and have directed the 
boycotting of these railways as having relations with the 
steamship company. 


The total production of Bessemer steel ingots in 1885 
was 1,247,001 tons, a decrease of 52,675 tons, or about 
4 per cent., as compared with 1884. The only district 
showing an increase was South Wales, where 403,114 tons 
were made, against 387,728 tons in the previous year. 
Only 671,583 tons of steel rails were made in 1885, against 
784,968 tons in 1884, and since 1882 there has been a 
steady decrease in their production, the total for that 
year being 1,235,785 tons. 


According to a statistical statement in the Cronstadt 
Gazette, no fewer than twenty-six vessels of various types 
have been begun, completed, or equipped within the last 
year for the Baltic and Black Sea fleets of Russia, or for 
the Siberian flotilla. Of these the most important are 
the large ironclads Catherine, Tchesme, Sinope, Impera- 
tor Alexander II., and Admiral Nachimoff, and further- 
more, the gunboats Sivutch and Bober, and several 
torpedo boats of the Lieutenant Iljin pattern. 


The scheme for the 1889 Paris Exhibition is not yet 
quite ready, the municipal subsidy and the society of 

arantors having first to be provided. But the bill 
or the 1878 Exhibition has just been presented to 
the Chamber. The receipts were 23,000,000 frs. and 
the expenses 55,000,000 frs. A deficit of 10,000,000 frs. 
was calculated on and was voted at the time. The re- 
maining 22,000,000 frs. are to be paid out of the 
80,000,000 frs. lent by the Bank of France in 1878. In 
other words, the sum is not to be paid until the finances 
are in a better position. 


The Brown X prismatic gunpowder, which has given 
such excellent results for heavy ordnance, is being manu- 
factured for the Government by Messrs. Curtis and 
Harvey, under the patent of Mr. C. W. Curtis, and a 
quantity has been accepted, having passed the Government 
test with the following successful results: Initial velocity 
of projectile, 1944 ft. ; mean pressure on the test crushers, 
15.4 tons; maximum pressure on one of the crushers, 
15.6 tons. The Government specifies a velocity of 1940, 
minimum velocity 1900, also mean pressure on crushers 
not to exceed 16 tons, and pressure on any one crusher not 
to exceed 164 tons, 


The — of the directors of the National Company 
for the Distribution of Electricity by Secondary Gene- 
rators (Limited) states that the seven months of 1883 and 
the whole of 1884 formed a period of preliminary work, 
undertaken with a view to demonstrate the company’s 
system. The accounts show a profit of 4570/., after > 


ucting all expenses. The directors propose a dividend 


on the preference shares at the rate of 10 per cent. per 








annum. The installation at the mines and works at 
Aschersleben, in Germany, has been in operation for a 
considerable period, and is being extended. The installa- 
tions at Turin and Tivoli, though progressing satisfac- 
torily, are less advanced. 


The twenty-fifth annual report of Bolckow, Vaughan, 
and Co. (Limited) states that the depression has continued 
throughout the year with inc severity. The de- 
— in the value of stocks has been heavy and has 
argely contributed to the decreased profits of the com- 
pany. ‘The amount of profit available for distribution is 
132,778. Owing to the diminished demand for steel rails 
the works have been very irregularly employed. The 
directors have introduced the manufacture of steel sleepers. 
They announce that they have commenced the manu- 
facture of salt. The dividend paid on the ordinary shares 
is 24 percent., the same as in 1884. At no time prior to the 
last-named year had the company paid less than 5 per cent. 


A letter from Lloyd’s agent at Athens, dated February 
last, states that, according to the last authorisation ob- 
tained from the Greek Government, the width of the 
Corinth Canal on the surface of the water will be 
22 metres and of the two entrances 50 to 60 metres. There 
are at the present time about 1000 workmen employed. 
The sea penetrates now, with a depth of five metres, up 
to a distance of about 500 metres from each side of the 
Isthmus. The depth of the canal will be eight metres. 
Of the 12,000,000 cubic metres of earth, which is calcu- 
lated as the quantity to be dug out of the canal, two and 
a half millions have been got out up to the present time. 
From the way the work is carried on, it is supposed that 
it will take five years to complete it. 


The Times gives an abstract of the forthcoming report 
of the British Iron Trade Association, relating to the pro- 
duction of iron and steel in the United Kingdom in 1885. 
According to these figures, which are subject to final cor- 
rection, the total make of pig iron was 7,250,657 tons, 
against 7,528,966 tons in 1884, a decrease of 278,309 tons, 
or about 34 per cent. The decrease in the make of 1884 
as compared with that of 1883 was equal to 11 per cent. 
The decrease last year was pretty general, the most im- 
portant exception being an increase of 88,987 tons in the 
production of Nottinghamshire and Leicestershire. The 
total make in those counties is small relatively to the 
whole, being only 125,808 tons. Further details regard- 
ing them will be looked for with interest in the report. In 
Cleveland the make for the year was 2,458,889 tons, a de- 
crease of 25,451 tons; and in Scotland it was 1,003,562 
tons, an increase of 15,562 tons. The total production of 
West Cumberland, Lancashire, and South Wales, which 
largely consists of hematite, shows a decrease of no less 
than 195,206 tons, or more than two-thirds of the total de- 
crease for the United Kingdom. 


The Times states that the Admiralty are about to make 
another attempt to settle the vexatious question of the 
relative rank in the service of the engineer branch of the 
Navy. Hitherto, chief engineers under ten years’ senio- 
rity and engineers of eight years’ seniority have ranked 
with lieutenants of eight and under eight years’ seniority 
respectively, but have had to take a — after the 
youngest of the several grades. The Admiralty are about 
to introduce three new ranks into the engineer depart- 
ment, and to substitute periods of six years for the exist- 
ing distinguishing periods of eight years. Although the 
changes have not been as yet officially notified, their lord- 
ships are understood to have approved of the following 
order of relative ranks :—Chief engineers of eight years 
(to be called fleet engineers) will rank with commanders 
in the Navy and junior lieutenant-colonels in the Army. 
Chief engineers of over four and under eight years (to be 
called staff engineers) will rank with lieutenants of eight 
years and with majors in the Army. Chief engineers of 
under four years will rank with, but after, lieutenants of 
eight years and with junior majors in the Army. a 
neers of six years will rank with lieutenants under eight 
years and with captains inthe Army. Engineers under 
six years will rank with, but after, lieutenants under 
eight years and with junior captains in the Army. As- 
sistant engineers under six years will rank with naval 
sub-lieutenants and with lieutenants in the Army. 


The subjoined figures show the Customs Returns of 
copper for the past two months reduced to a common 
denominator and compared with the same figures in 1885 : 




















February Imports. 
_ 1886, 1885. 
c | — tons. 
opper in pyrites 144 1342 
co. Sates | 1107 1287 
” regtlus | 279 917 
pa precipitate | 2413 1304 
| 5245 | 4850 
Foreign raw copper ... 3557 2308 
Total ... 8802 | 7158 
Value of above ..| £382,174 | £349,923 





Imports, January 1 to February 28. 








_ 1886. | 1885. 
,tons, | tons. 
Copper of all descriptions ... 16,739 | 20,937 








Value of above 


£671,139 £1,027,938 
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We illustrate above some arrangements for trans- 
mitting power by friction devised by Professor Ewing, 
of University College, Dundee, and the late Professor 
Fleeming Jenkin. Figs. 1, 2, and 3 are respectively 
an end view, a side view and a plan of the gear with a 
tightening sheave f hung ina well below the rest of the 
mechanism. In these illustrations A is the low-speed, 
and B the high-speed shaft, a large drum a being 
mounted on the former, and a small drum #6 on the 
latter. On each side of these central shafts are two 
others © C, on each of which are fastened two drums 
ec and dd, which are kept in rolling contact with a 
and b, Sufficient pressure between the surfaces, to 
enable them to transmit power, is produced by means 
of an endless band or rope passing around the grooved 
drums e e, and kept tight by means of the sheave /, held 
down either by a weight as shown, or by a spring. 
The intermediate shafts turn in slotted guides, or are 
provided with sliding bushes, so as to enable them to 
approach the line of centres. The small drums shown 
partly in section in Fig. 3 are made of compressed paper, 
and the large ones are of cast iron, a combination which 
works st and is nearly noiseless. This system of 
transmission has been used with success in driving 
dynamos, and other high-speed machines, 








MR. ROBERT CHARLES RANSOME. 

WE much regret to record the death on Friday last, 
the 5th inst., of Mr. Robert Charles Ransome, the 
senior partner in the well-known firm of Ransomes, 
Head, and Jefferies, Limited, of Ipswich. Mr. R.C. 
Ransome, who was born on June 1, 1830, was the son 
of the late Mr. Robert Ransome, of Ipswich, and 
grandson of Mr. Robert Ransome, of Yarmouth, to 
whom the Ipswich firm owes its origin early in the 
present century. The works of the firm formerly 
occupied a site in the Old Foundry-road, Ipswich, and 
it was there that at the age of sixteen the subject of 
the present notice commenced serving his time as 
apprentice in the various shops. Like his father and 
grandfather before him he devoted himself energeti- 
cally to the devolopment of the business, and at the 
age of about twenty-four he became a partner and 
took especially under his charge the foreign relations 
of the firm, travelling all over the Continent and to 
Egypt, and in 1869 paying a visit to the United 
States. Possessed of great business talents and having 
a good Sayer knowledge of agricultural require- 
ments, Mr. Ransome’s foreign visits had an important 
influence, not only on the interests of his own firm, 
but also on the general development of the export 
trade in agricultural implements from this country 
-—a trade which the quality of the implements turned 
out in the early days at the Orwell Works did so much 
to originate. 

Notwithstanding the heavy business demands upon 
his energies, Mr. Ransome found time to devote much 


attention to public duties connected with his native 


' second, in 1864, to Miss Gibb, daughter of Mr. James | tion does not threaten the strength of the market. 











town. In 1867 he was chosen mayor of the town, from | advance has been established. Raw material of nearly 
1871 to 1883 (when ill-health compelled him to resign | every kind is very firm, in many directions scarce, and 
the post) he was chairman to the School Board, in 1873 | buyers are therefore on the alert to watch for stocks 
he became president of the Ipswich Liberal Associa- | on favourable terms. The textile industries through- 
tion, and in 1877 he was elected alderman, an office | out the country are all busily employed, sold ahead 
which he retained until the time of his death. He was | from one to three months, and there is no idle labour 
also on the Commission of the Peace for the county of | in that branch, except in cases where strikes occur 
Suffolk, a magistrate for the borough of Ipswich, and | for higher wages, for shorter hours, or for other 
a member of the Committee of Management of the | causes, such as recognition of unionism. In the iron 
Ipswich Docks, while he was also for many years on the | trade all capacity is running full time, and orders are 
Council of the Smithfield Club (where he was succeeded | ahead from one month to nine. Steel rails are in most 
by his brother and partner Mr. James E. Ransome), | active demand, the business for the month of February 
and on the Council of the Royal Agricultural Society | now closing, having footed up about 100,000 tons. 
of England. About two years ago, as most of our | The entire production for the year is practically 
readers are aware, the firm of which Mr. Ransome was | absorbed in contracts in sight not yet placed. The Steel 
the senior partner was converted into a limited | Rail Syndicate will meet within thirty days at furthest, 
liability company—Ransomes, Head, and Jefferies, | and possibly agree to work to their full capacity, which 
Limited—in which Mr. R. C. Ransome’still retained | will allow of an increase in production of 350,000 
the leading position, with his partners, Mr. J. E. | tons. Prices average 34.50 dols. Between 30,000 and 
Ransome and Mr. J. R. Jefferies, as directors. | 40,000 tons of Bessemer pig have been contracted for 

In 1879, in consequence of serious ill-health, Mr. | for April and May delivery. Brokers are still urgent for 
Ransome was advised to pay a visit to Australia, and | supplies of old rails pref Nos. 1 and 2scrap. All 
in November of that year he started for the antipodes | the mills throughout the couutry are running with 
vid the Suez Canal, returning the following autumn | orders ahead, and bridge works have within four or 
vid New Zealand and America. In our southern | five days secured orders which will guarantee them 
colonies as elsewhere abroad Mr. Ransome made for | full time until June Ist at least. The Trunk Line com- 
himself numerous warm friends, and the news of his | panies have placed orders for rails and bridge work, 
death will be heard with wide-spread regret. | timber and station building, and active work will 

Mr. Ransome was twice married, first in 1854 to | begin as soon as the weather clears up. There is a 
Miss Baker, daughter of Mr. R. W. Baker, of Cottes- | general disposition to buy a little ahead as the firmness 
more, Rutland, by whom he had one daughter, and, | in prices is likely to continue. The increasing — 
n 
Gibb, of London and Calcutta, by whom he leaves two | crude iron, prices range from 16 dols. to 17.50 dols. for 
sons and three daughters. For more than eighteen | milliron, and from 17 dols. to 20 dols., according to 
months past Mr. Ransome had been suffering froman | quality. English Bessemer is selling from 19 dols. to 





aneurism, and it was to this his death wasdue. He | 
was present at the Smithfield Show in December last, | 
and those of his friends who met him there could have 
had little idea that his health was a subject for anxicty. 
On his return to Ipswich, however, he became wo.’se, 
and for more than two months past he was confined to 
his house, while eventually on yesterday week acute 


' symptoms set in which resulted in his death on the 


following day. A man of earnest convictions, strong 
sympathies, excellentabilities, and thoroughly straight- | 
forward character, Mr. Robert Charles Ransome was a 
worthy representative of a firm which is so promi- | 
nently connected with the history of agribaitaral engi- | 
neering, and his decease creates a void which will | 
not be easily filled. 








NOTES FROM THE UNITED STATES. 

PHILADELPHIA, February 27, 1886. 

TAKING manufactured products all through, there is | 

a general advance, as compared to twelve months ago, | 
ranging from 10 to 30 per cent., and in the wages of 
labour as compared to four months ago, a 10 per cent. 





19.50 dols., and spiegeleisen from 27 dols. to 28 dols. 


| Merchant bars are in active demand, sufficient to keep 


all mills running at 1.50 dols. to 1.90 dols. Some 
makers expect to reach 2 cents per pound by April. 
Bridge iron ranges from 1? cents for angles to 3 cents 
for beams and channels, One contract for 250,000 dols. 
worth of iron was taken by a Belgian house to be de- 
livered in Galveston, Texas, in May, but owing to the 
opposition of organised labour, it is doubtful whether 
workmen can be found to do the work. The timber 
men in the north-west and south are preparing for a 
large business in white and yellow pine in view of the 
active inquiries in all building centres, and also for 
export trade, 








Nortu Istanp (N.Z.) TrunK Rattway.—A commence- 


| mentis about to be made with the construction of a tunnel 
_ which is to form part of the North Island (New Zealand) 
| Trunk Railway. 


It is at a place called Porotorau, near 
the head of the Wanganui. orks are also being carried 
out at Te Kuiti, once the head-quarters of Kingism. 
These operations are taking a number of persons into the 
King Country. 
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FORCED DRAUGHT.* 
By JAMES PATTERSON and Macnvs SANDISON. 

Tris paper is intended to bring before the Institution 
the advantages, as they present themselves to the writers, 
to be gained by the use of forced draught, more especially 
in its application to the merchant navy, and to show that 
economy is not incompatible with, but on the contrary, 
should follow from its use. The subject has already oc- 
cupied considerable attention, and much of the ground 
gone over may lack freshness. It is hoped, however, that 
a brief outline of forced, contrasted with natural draught, 


1 





~ Efficiency 






weight carried. No doubt, against this must be placed 
the first cost and cost of maintenance of the fan engine, 
and, also, in the case of stokeholds worked in plenum, the 
pre Ne involved in fitting air-locks, and in oe 
stokeholds air-tight ; but it will be shown that, making 
all due allowance, there is still a large margin in favour 
of forced draught. At the same time, closed stokeholds, 
with their attendant dirt and discomfort, and the neces- 
sary trouble involved in hoisting ashes or passing from 
engine-room to stokehold, may be said to be impracticable 
in the merchant service, and it is only some system of 
closed ashpit, with the fan engine in some accessible posi- 
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in its theoretical and practical a as applied to the 
naval and mercantile marine, will open a wide field for 
interesting and instructive discussion. 

The quickening or strengthening of the natural draught 

of the funnel by mechanical means is no new idea, but 
has long been in use in one form or other. It is here 
proposed to consider that system in which a fan, or other 
blowing engine, is employed to force the air through the 
furnaces, whether the method of closed stokehold or closed 
ashpit be that adopted. It will beseen at the outset that, 
so far as the strength of the draught is concerned, there 
is no hard and. fast line between forced and natural 
draught, but that, as a matter of fact, they may and do 
overlap each other. Broadly speaking, however, the force 
of the draught is the distin == | eature. 
The fiercer combustion obtained is attended by many 
advantages, varying in number and importance with the 
different methods of applying the draught. These ad- 
vantages are so great that it has been predicted, and the 
writers believe, that forced draught, in some one of its 
forms, is destined ere long to supersede almost entirely the 
use of natural draught. Indeed, the improvement of the 
boiler as a steam generator, by the use of forced draught, 
bids fair to eclipse what has been done of late years, by in- 
creased pressures and expansions, to improve the engine 
asasteam user. The advance from the single-cylinder 
engine and atmospheric pressure to the triple-expansion 
engine and 150 lb. pressure has been gradual, but in the 
end, increased economy has been attained with decreased 
weight. The design of boiler also has developed to meet 
the requirements of the higher pressures, but, as com- 
pared with the engine, little has been done to increase its 
efficiency or reduce its weight. 

Foremostin the effects of forced draught is the increased 
rate of combustion per square foot of grate per hour, so 
that the same power may be developed from a much 
smaller grate. Again, as the heat passes from the products 
of combustion to the water, in virtue of the difference of 
their temperatures, the aeenees this difference the greater 
the amount of heat which will pass through a unit of sur- 
face in agiven time. Consequently, as the temperature 
of the fire with well-arranged forced draught is very much 
greater, it is evident that the products of combustion, 

ssing over the same surface as in a natural draught 
er, will give ip much more of their heat. In other 
words, while the potential efficiency of the heating sur- 
face due to the material, thickness, and construction of 
the plates and tubes remains unaltered, the actual effi- 
ciency has been very much increased by the higher tem- 
perature of the fire, and to keep the same funnel loss, a 
much smaller surface is required. 
P he economy to be gained by the use of forced draught 
les mainly in the proper application of these two prin- 
_ (increased rate of combustion and increased efficiency 
ti heating surface), either by themselves, or in combina- 
bay with a third, viz., the heating of the incoming air by 
© waste products of combustion. 
h Following immediately upon this reduced grate and 
wating surface we have a smaller boiler, with a corre- 
~Ponding decrease in weight both of boiler and water, and 
caperresponding increase of cargo carrying or bunker 
city, which, of course, implies not merely a reduction 
rst cost of machinery, but an additional gain in dead- 


* Paper read before the N. rth-E ituti 
of Engineers and Shipbuilders, March 3 1886 spy neers 








tion under the eye of the engineer, that will answer the 
requirements of the mercantile marine. Another gain re- 
sulting from the adoption of artificial draught, which is 
well worth the attention of shipowners at any rate, is the 
possibility of burning an inferior and consequently cheaper 
class of fuel. In these days of commercial depression, a 
system which produces good results from the combustion 
of a fuel at less than half the cost of good ordinary bunker 
coal, cannot long remain in the background. The air 
necessary for the combustion of such fuel, which with 
natural draught could not be obtained, will with forced 
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mane ge be readily supplied, and the boilers will be ren- 
dered capable of doing full duty, whether the direction of 


the wind tends to help or hinder the draught. 

The general outline of the advantages to be expected has 
thus been briefly pointed out. Their quantitative values 
will next be considered. 

_ Two well-known formule have been given for the effi- 
ciency of the heating surface of boilers under various 
conditions by Professor Rankine and Mr. D. K. Clark. 
These have been shown by their authors to be practically 
accurate in a certain number of cases, as published in 
their respective manuals. The force of the draught does 





of Aur per 
not outwardly appear as a factor in Mr. Clark’s formula. 
Professor Rankine, on the other hand, separates forced 
from natural draught by the introduction of distinguishin, 
constants, and bases his formula on the two fundamenta 
principles that: 1. The smaller the quantity of air used 
’ a of fuel the higher the temperature of the fire. 

. The greater the difference between the temperature of 
the fire and that of the water the greater the efficiency of 
the heating surface. 

For facility of reference the formule are subjoined: 


D. K. Crarx. 


W=ar?+ Be 
Where 
W=pounds of water evaporated per square foot of 
grate per hour. 
c=pounds of fuel consumed per square foot of grate 
per hour. 
r=ratio of heating surface to grate area. 
a=a constant, specific for each kind of boiler=.016 for 
marine boilers. 
B=a constant, specific for each kind of boiler—10,25 for 
marine boilers. 
Thus the pounds of water evaporated from and at 212 deg. 


Fahr. per pound of fuel= =w 


TABLE I.—Naturat DRavGHt EXPERIMENTS ON A HorizontaL RETURN-TUBE BOILER AT PHILADELPHIA, 
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pisined were the quantity of air used per pound of fuel 
Taste 11,—Naturat Dravent Triats on Borers ror Kimpertey Water Works. tthe choc et ate Wiothere seperate Fie tate 
‘ | | Lead sil ‘ sage ypc a 1] has accordingly been approximated from the temperature 
en 84 |@ |¢ & # a SEgisee 8 35 | £33 | E Ee. | of the products of combustion on leaving the boiler, and 
zy |te 3 | € 8: | seSieq “712 |", |32s| a ag the results thus obtained are given in column 11 of the 
ael® |3g/2 |e 33 2s see & ist | inl 4, ae | Tables. The total heat of the fuel is supposed to be 
2 | wd ‘a [Sa] Ogee e em welSSfsie | 5 Bes!) sf | wd Remarks, Date. divided into three portions, viz. : 
2 as | od | 33\_8 | 82 3 S2SE + ome 35 sm | se3 Be Bid | 1. That which is absorbed by the water in the boiler. 
$532 e2|8&| 82 € 258/885 2885 Bf 238 eas s ee 2, That which is carried up the funnel by the products 
ee im) o™ | mo] em | 2s if OO gaa eed) Fe pao gos) ¢ ha of combustion ; and 
. - re — : "7 ee eT ae te <i - | 16 A. he ae meg hy pane a other causes, assumed in 
' 44] 15 3 ‘ ‘ © lea ‘ a eee ee ae ; a ee 4 : e ealculations at 5 per cent, 
St] sit] 26] Sol Ho (Boe (ER | ge |B) HE | 26 | tits) ak fig noe wt) oc 9h tae | OS ee soramptions, tho, funnel temperature being 
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TABLE III.—Averacs or Best Resutts or FLETCHER’S EXPERIMENTS ON STATIONARY BOILERS AT WIGAN. sal a+ > a 
; lest ate = ¢ wie bathe GS | ae eg a wo | 5 Tabulated as 244 lb. of air per pound of combustible. 
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£3 s § ‘ | 8 | & ni nae .-s. 4 g |<" | goo § Bs 2° | é | efficlency falls with increase of air. Diagram Fig. 3 shows 
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TABLE V.—Fororp Dravucut ExPERIMENTS ON A HorizontaL ReturN-Tusk BOILER AT PHILADELPHIA. 
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and the ordinates 
curve is for fo 


and the efficiency = -._. ; 
caloric value of fuel. 


Efficiency = 


RaANn«INE. 


S+AF. 


Where S==Total heating surface. 
», F=Total fuel in pounds per hour. 


» A=.5 for ordinary convection and chimney 
draught. 
» A=.3 for ordinary convection and forced 


» B=#4 for ordinary convection and chimney 


raught. 
» B=}$ for ordinary convection and forced _ are also well known, 
croft’s torpedo boat boiler in 1880. 
eV. is from the same series of experiments as 
Table I., but is separated from it, a steam jet or fan 
having been used. 
To arrive at the efficiency in column 12 the calorific 
value of the fuel had to be assumed, except in the case of 
Table II. It has, however, in each case been taken with 
due regard to the quality of coal, as published with the ex- 
periments. Another point to be noted is that in Tables I. 
and V. combustible is taken instead of coal. No doubt 
this is the more correct comparison, but, as in 
the coal used was of good quality, th 
would be small, and the error consequently inconsiderable. 
Columns 13'and 14 are percentages of error by Rankine’s 
and Clarke’s formule respectively. 


pare with it. 


A number of experiments, principally natural draught, 


reed 


draught. 


draught. 
A graphic representation of this formula is given on 
diagram Fig. 1, where the abscisse represent ratios of 
heating surtace in square feet to fuel per hour in pounds, 
reentages of efficiency. The upper 
and the lower for natural draught. 
Each of these curves represent a condition of combustion 
in which considerably more air is used than is chemically 
necessary for the combustion of the fuel, the air of dilution 
being given by Rankine at 6lb. and 121b. respectively, 
making 18 lb. and 241b. of air supplied per pound of fuel 
for forced and natural draught, The forced draught is 
that due to the blast of a locomotive, and, unfortunately, 
there is a dearth of experiments on fan draught to com- 
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15. 
| Fan: grate reduced. 


oiler as built. 
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Table 


er. 


Table I. is compi 


. is from the ex 
boilers for the Kimberley Water Works, and reported in 
Engineering of M 
‘able IIf. is from the well-known ex 
Fletcher on the Lancashire stationary 
The Table is short, but is of exceptional value, inasmuch 
as it represents the mean of the best results of a large 
number of trials. 
The experiments from which Table IV. has been com- 
being the Admiralty trials of 
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have been tabulated, showing the percentage of error by 
both formule, in which it will be seen that there is a close 
agreement in many, but in others a considerable error. 
iled from a series of experiments made 
at Philadelphia in 1865-6, on a horizontal return-tube 
boiler, a report of which is to be found in Weisbach’s 
Manual A the Mechanics of Engineering. 


riments made in 1881 on the 


ilers 


riments by Mr. 


in 1867-8. 


the others 


e percentage of refuse 


It occurred to the 
writers that the error in some of the cases might be ex- 


rovorated by the Kimberley experiments. In these the 

ration of square feet of heating surface to pounds of fuel 

consumed was never less than 3.6 and rose to 16.1. The 

efficiency, however, was not -_ rtionately increased, 

and indeed was diminished, which seemed to be amply 

accounted for by the excess of air in each of the cases, 
(Zo be continued.) 








Etrctric LIGHTING AT THE COLONIAL AND INDIAN Ex- 
HIBITION.—Messrs. Davey, Paxman, and Co., engineers, 
Colchester, who supplied the whole of the steam power 
for driving the electric light machinery at the last three 
exhibitions at Kensington, have been retained for the same 


. | purpose forthe whole of the indoor lighting at the ap- 


proaching Colonial and Indian Exhibition. The steam 
power required amounts to 1200 indicated horse-power, 
and will be supplied by nine sets of engines, comprising 
six types, rong! one compound semi-fixed engine, 
whose boiler has 670 square feet of heating surface, and 
working at a pressure of 120 lb. per square inch ; two sets 
of compound horizontal engines; three sets of vertical 
compound high-speed engines, all of different sizes ; one 
compound horizontal girder engine; two pairs of horizontal 
simple engines. The steam will be supplied to the semi- 
fixed engine by its own boiler, while that for the other 
eight will be generated in five boilers at 120 lb. pressure 
for the compound engines, and in six boilers at 90 Ib. 
pressure for the simple types, making twelve boilers in all. 





Tur Great EasTERN AND ITs Stations.—The Great 
Eastern Railway wage og has erected a new station at 
March, the junction for Wisbech, and also for the Great 
Eastern and Great Northern joint line to Lincoln and 
Doncaster. The main building, which is of a similar 
character to that of any first-class erection of the kind, is 
210 ft. in length, and abuts upon a platform 640 ft. long 
by 20 ft. wide, which is covered with an ornamental roof 
of iron and glass for a length of 475 ft. Opposite to the 
main building is a central island platform, with a building 
187 ft. long, combining the usual offices. This latform is 
about 600 ft. long, and is roofed in for a consi erable dis- 
tance. The total length of platforms available for pas- 
senger trains at the station is 3417 ft., or about two-thirds 
of a mile, of which a distance of 2185 ft, is covered in. 
The platforms are all numbered, and indicator boards are 
used in the same manner as at Liverpool-street, nae, 
and elsewhere. An overline foot-bridge at the Ely en 
of the station connects all the platforms. The station 1s 
lighted by gas throughout. The contractors were Messrs. 
Pattinson, of Ruskington, near Sleaford, from the designs 
of Mr. J. Wilson, the company’s engineer. In edaiion 
to the station, extensive alterations have been made at the 
junctions and sidings, and the new works also include a 
wos engine shed, upon the top of which has been 





p aced a tank capable of holding 250,000 gallons, 
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SHIPS, &c. 


311. J. 8. Gisborne, Walthamstow, Essex. El 
tric Apparatus for Transmi and Receiving 
Signals on Board Ship. (8d. 10 Fige.] January 9, 1885. 
—'Two separate circuits are completed each time an order is sent 
from the transmitter, the one circuit releasing or unlocking a 
tablet or equivalent device showing on the indicator the order last 
given, and the other bringing into view the tablet corresponding 
to the order which is being transmitted, and in so doing it 
causes the tablet to lock itself in position until rel d by the 
transmission of the succeeding order. (Sealed February 2, 1886). 


507. A.A. McDougall and F. Thompson, Maitland, 
Hants, Nova Scotia. Device for Diminishing the ice 
tion of the Chain in the Hawse Pipes when L: 
Ships’ Anchors. (8d. 2 Figs.] January 14, 1885.—A pulley in 
combination with a carrier having an inclined plane is employed 
between the hawsepipe and windlass, so that when the cable 
comes in, the pulley is raised up the incline and reduces to a 
large extent the friction between the cable and the — edge 
of the hawse pipe. When the cable is let go the pulley slides 
down the incline, and is out of gear whilst the cable is running 
out. (Sealed February 12, 1886). 


597. R. Atkin, Wandswo: 
for Conn Telegraph Cables between Ships and 
the Shore. (8d. 7 Figs.) January 15, 1885.—The object is to 
connect lightships with the shore by means of a telegraph or tele- 
phone cable in such a manner that the ship may swing with the 
tide withont possibility of fouling the cable. A hollow protecting 
tube which is free to rotate is employed for the calie to pass 
through, and this tube is led to the masthead or fitted to the bows. 
(Sealed January 29, 1886). 


1059, S. W. Snowden, London. Machin for 
Bevelling and Bending the Fr: 2 





Surrey. Ap ces 


ery 

ames of Ships. (8d. 
Figs.) January 24, 1885.—A number of bevelled rollers of various 
bevels are mounted upon the periphery of starwheels or drums, 
so that any pair can be brought into juxtaposition and pressed 
together by screw or hydraulic pressure, one of each pair of 
rollers being driven to effect the feed of the bars through the 
rollers, (Accepted January 15, 1836). 


1472. W. Barber, Stockport. Propulsion of Navi- 
gable Vessels. (6d.) February 3, 1885.—This invention re- 
lates to the propulsion of roller ships or vessels which are supported 
with their bottom above the water upon buoyant air-tight rollers 
which are caused to revolve so as to propel the vessel upon the 
water. For this purpose gas engines are used, the gas being stored 
in a compressed state in the interior of the rollers. (Sealed Feb- 
ruary 2, 1886). 


1512, A. Joss, R. Towns, A. Kynoch, Aberdeen, 
and W. Reid, Lossiemouth, _N.B. Paddle- 
Wheel. [8d. 3 Figs.] February 3, 1885.—The paddle-wheel is 


constructed with floats secured to arms, the inner ends of which 
fit into recesses formed in the central wheel boss. The floats are 
held in their radial position by means of a segmental portion of a 
ring. All the parts are connected so as to readily admit of being 
taken apart for the purpose of enabling the paddle-wheels to be 
890) away into acomparatively small space. (Sealed January 26, 


2376. J, P. Wilson, Dalmuir, Dumbarton. Steam 
Steering Gear for Steam Ships, (8d. 3 Figs.) February 
21, 1885.—On the upper end of the rudder spindle A is mounted 
a large screw spurwheel B which is secured by means of the cross- 
head C, and gears with the screw B! on the shafts D D! which are 
formed on the crankshaft of two double-acting steam engines E. The 








steam valve casing 


F', and fitted with J is formed on the top of the cylinders F and 


a duplex piston valvef". The lever J of the hand 


steering gear oscillates the valve lever ‘h and valve g to and fro by 


of the reversing engines F F', and the steering of the rudder and 


ship. When the hand gear and lever A move the double valve 9 
inwards, the engines F F" will get steam from the outer end H of 
the casing g' through the pipes G2 and exhaust through the pipes 
G" and centre s H? of the controlling valve g. To prevent 
the possibility of the engines driving the rudder too fast, aseg- 
mental slot h? is formed in the lever h with a pin h'" jointed to 
the connecting rod 4 which is connected to the crosshead C, all 
so adjusted that when the rudder comes near to its extreme 
angle to the port or starboard the rod A would pull the lever h by 
its slot h3, and so shut the steam valve g and stop the engines 


automatically. (Accepted February 2, 1886). 
2014. H. J. T. Ford, Cardiff. Preservative Com- 
position for the Bottoms of Iron Ships. (4d.) February 


18, 1885.—The ships’ bottoms are coated with mixtures — 
red lead, red oxide of iron, coal tar, and American resin. (Seal 
January 29, 1886). 


2156. J. McHardy, Dollar, Clackmannan, N.B. 
Apouvoins for To and Anchoring Ships, Ap- 
Pp ble for Trawling and Steering (8d. 
10 Figs.) February 17, 1885.—A cylinder on the piston of which 
a metallic spring, or a spring constituted by the elasticity of 
air, or of steam, exerts its influence, isemployed for the purpose of 
controlling and compensating the shocks or irregular strains to 
ny a hawser or anchor cable is subjected. (Accepted January 6, 

). 


7659. H. Job, Sunderland. Mariner’s Compass. 
(6d.] June 24, 1885.—A magnetic needle is set in relation to the 
compass card so as to cause the north point of the compass card 
at all times and in all places to point truly to the terrestrial north 
pole. (Accepted January 5, 1886). 


9472, C.E. Austin and W. Burchell, London. Pro- 
pe Vessels. (8d. 14 Figs.) August 8, 1885.—This in- 
vention relates to means for driving any vessel floating in air or 
in water by drawing a portion of the fluid in which the vessel 
floats through tubes in the direction in which it is desired to 
propel the vessel. This drawing action is effected by the reci- 

rocal movement in the tube of sheets of elastic metal. The fluid 
is thus displaced and driven out at one end of the tube, whilst 
it is drawn in at the other end. The current thus produced pro- 
pels the vessel. (Accepted November 20, 1885). 


10,865, W. H. Daniels, Sou Portsmouth. Tube 
Motor for Pro essels. (4d. 2 Figs.) September 
14, 1885.—Cross tubes are angularly disposed about the propeller 
shaft in such a manner, that, as they revolve, the water taken in at 
one end is discharged at the other. (Sealed December 22, 1885). 


10,869. W. H. Daniels, Southsea, Portsmouth. 
Paddle-Wheels. {4d. 1 Fig.] September 14, 1885.—Plates 
are applied to a paddle-wheel at the sides between the floats, so 
as to prevent the water from escaping sideways when struck by the 
floats. (Sealed December 22, 1885). 


11,158. A. Winkler, Breslau. Steering and Pro- 
ling Apparatus, (id. 5 Figs.) September 19, 1885.— 
loating bodies are, according to this invention, propelled and 
steered by means of steam or gas jets arranged in rows along each 
side of the vessel, in such a manner that the gas streams forth at 
an _ angle with the side of the vessel. (Sealed December 24, 
1885). 

11,438. E. E. Mann, Lawrence, Massachusetts, 
U.S.A. Signal Buoys for Sea Coasts. (8d. 6 Figs.) 
September 25, 1885.—This invention relates to a signal buoy, which 
when floating upon the water, will be oscillated by the waves, and 
at each oscillation will give forth a sound that can be heard for a 
great distance. Water contained in large pipes is by its motion 
caused to compress air which is forced out through a horn or 
whistle creating a great sound. (Sealed January 15, 1886). 

B. Faymonville, San Francisco. U.S.A. 
ps’ Logs. (8d. 7 Figs.) October 13, 1885.—This invention 
relates to an electro-magnetic revolution counter which is specially 
applicable to ships’ logs. The exterior cylindrical case A of the 
log is provided with vanes B, and revolves about a stationary 
shaft C made of insulating material. A second cylinder D revolves 
within the cylinder A, and is connected with the latter by means 
of gearing E I, so as to revolve at aconsiderably less speed. The 
cylinder D is provided with a metallic plate L, so that, whenever 
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this plate is brought round by the revolution of the cylinder D, it 
meets the metallic plates on the ends of the wires, and makes 
contact between them for an instant. These wires are connected 
with a battery at M and an electro-magnet at N. When the con- 
nection is made by the rotation of the cylinder D, an armature 
will be attracted by the electro-magnet. The armature is con- 
nected with a small pawl Q, which engages the teeth of a wheel 
R, which in turn is conn with a counting mechanism. (Ac- 
cepted December 29, 1885). 


13,254. H. Gale, 8: » New York, U.S.A. Cable 
Coup {6d. 3 Figs.) November 8, 1885.—This invention 
relates to that class of cable couplings which consist of ferrules or 
tubular collars linked together, each of which receives one of the 
ends of the cable to be coupled. Wedges introduced between 
the ends of the cable and the interior of the ferrule complete the 
coupling. The ferrnles are bevelled externally toward opposite 
ends, so as to obviate jars in cables running over pulleys, and the 
danger of catching on objects which nay come in contact with the 
cable. ( February 9, 1886). 


14,757. H. E. Newton, London. (J, Bliss and G. H. 
Bliss, New York, U.S.A.) Rotators for we of Logs. (8d. 
16 Figs.) December 1, 1885.—The object is to provide, in connection 
with alog rotator, simple means for adjusting the apparatus. 
For this purpose one or more of the blades may be slit so as to 
form a supplemental wing or fin which may be bent more or less 
to increase or diminish the effect of the spirality of the blade. 
(Accepted January 1, 1886). 


(C. W. Field, Jun., New 


cember 15, 1885.—The screw is mounted in an extensible manner 
so that it can be projected backwards in open water to secure 
a greater propelling effect, whereas, when in port, the screw 
can be shifted to asafe position close to the stern. The rudder 
consists of two leaves shown at a a’. These leaves are mounted in 
recesses formed in the deadwood just forward of the rudder port. 
andare controlled by duplicate steering gear. The rear of the 





























propeller shaft 2 passes through one end of a sliding carriage 3, 
and is held in position by the collars 4 and 5, the carriage 3 being 
supported by a bearing frame 6. The shaft is extended or re- 
tracted by turning a handwheel which is secured to the shaft of 
one of the — 7or8. The screw can thus be supported ina 
position where it can rms in clear steady water away frcm the 
foamy water that is always found in the immediate wake of a 
vessel. (Accepted January 22, 1886). 


RAILWAY PERMANENT WAY. 


1535. T. Isherwood, Loge, Manchester. Appa- 
ratus for Indicating the Position of Railway Points. 
8d. 65 Figs.) February 4, 1885.—A check or tell-tale operated 
from the points themselves is employed for the purpose cf indi- 
cating the position of the points in case an accident, breakage, or 
other failure, occurs to the apparatus employed for opening and 
closing the same from the pointsman’s cabin. (Sealed February 
12, 1886). 


—_ 


1642. E. Hall, Grantham. Fastenings for Rails 
and Rail Joints. (8d. 4 Figs.) February 6, 1885.—This in- 
vention relates to a rail fastening consisting of a chair and key of 
peculiar construction, the key being retained tightly in position by 
a plug or spike. (Sealed February 12, 1886). 


2383. W. S. Davy, Barrow-in-Furness, Railway 
Sleepers. (8d. 16 Figs] February 21, 1885,—The sleeper is 
combined with adjustable chairs which may likewise serve for 
securing the joints ef the rails when required. The baseplates d 
of chair e receive the ends of the stretcher piece or sleeper a pro- 
vided with a rib b. The rail his secured by means of the wedge 
or cotter f, in conjunction with the projection g on the chair 















































which actslike a gib. The cotters may be curved in form and are 
notched as shown so asto spring and lock themselves, and the 
small ends of the cotters may be split as an additional security. 
¢ is a hook-shaped clip formed by bending the ends of the stretcher 
so as to receive the baseplate and prevent the possibility of the 
rails on either side being worked out of gauge. (Accepted January 


5, 1886 

3821. S. Rideal, Manchester. Railway Chairs and 
ee. . (8d. 6 Figs.) March 25, 1885.—A represents a joint 
sleeper and B an intermediate sleeper, both being made of cast steel. 
The spaces between the webs a@ and b of the sleepers form cells in 
which the ballast is rammed when the sleeper is being laid. Upon 


























the sleeper is formed a fast jew eand an abutment d for the ad- 
justable jaws ¢, the faces d' of which are inclined. A bolt A is 
employed for the 7. of drawing the jaws towards each other 
80 as to firmly hold the rail. The two sl are co ted 
gether by means of a metal tie as shown. (Accepted February 5, 
1886). 


12,196. W. P. Thompson, Liverpool. (2. M. Boyd, 
Racine, Wisconsin, U.S.A.) Spike for Securing Rails or 
Chairs to Slee (8d. 4 Figs.) October 13, 1885.—The 
spike has front and rear flanges which are connected by a web, the 
flanges and web being made of decreasing width from their upper 
to their lower ends. The great width of back prevents the spike 











means of the connecting rods 


h" and g3 so as to control the action 





15,400. A. J. Boult, London. 
w Pro 


York, U.S.A.) rs. (8d. 4 Figs.) De- 


giving way from side pressure of the rail flange, and its great amount 
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of bearing surface with the compressed fibre in the channelled sides 
will make it hold with great tenacity against any drawing force. 
(Sealed February 5, 1886). 


13,754. W. R. Lake, London. 
and Mary Emily Bates, Philadelphia, U.S.A.) WNut- 
for Uniting the ds of Railway (6d. 3 Figs.] 
November 11, 1885.—This invention has reference to a nut locker 
or fastener having a key, which is held on the nut by a lip con- 
nected with the washer, and to a washer for a nut lock or fastener 
formed of a spring plate which takes up the wear of the bolts and 
nuts. (Sealed February 26, 1886). 

14,030, T. A. Davies, New York, U.S.A. Permanent 
Way of Railways. (8d. 12 Figs.) November 17, 1885.— 
The rails are fastened by means of inclined fastening spikes 
driven into the sleepers at opposite inclinations, whereby the 
centre of the rails will be held securely in place while the ends 
will be allowed a free longitudinal movement as the rail expands 
and contracts, and the rail will be held securely against creeping. 
(Accepted December 29, 1885). 


RAILWAY ROLLING STOCK. 


15,859. J. M. Napier, London. Indicating A ° 
ratus for Railway Trains. [lld. 15 Figs.) December 2, 
1884.—This invention relates to an — for indicating the 
distance traversed by a train. The dial of the indicator is so 
marked that it will give the necessary information as to the posi- 
tion of stations, signals, level crossings, curves, gradients, speed 
to be maintained, &c. The pointer can be set to any mark on the 
dial, and so geared with an axle of train that it moves over the 
face of the dial as the train travels along the line, and that 
the _ of this motion can be poreneel. (Sealed February 
2, 1886). 

13,674, A. J. Bonlt, London. (J. R. Avery, Louisville, 
Kentucky, U.S.A.) Car Couplers, (8d. 6 Figs.] November 
10, 1885.—This invention relates to an automatic coupling by which 
the jar and strain in coupins is lessened and distributed through- 
outa train. Anapproaching car having ite coupler head provided 
with a link abuts against the coupler head E (having its pin g and 
lever f in the position indicated by dotted lines), and causes the head 
to move backward upon the drawbar Dand pushes back the sliding 
block F, so as to release the pin A from the notch of the arm i, per- 
mitting the inner end of the lever to drop by its own weight which 


(J. B. Ball, N. M. Bennett, 
Locks 
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causes the coupling pin to enter the coupler head and thus couple 
the car, The coupler is pivotted on a journal in order that the 
coupler head can be moved vertically within the compass of a 
short are should the link of the es car strike too high 
in the mouth of the ‘coupler head. The couplers of the cars of a 
train are connected to relieve the cars of shocks, The cord M is 
wound upon a wheel or drum, When it is desired that approach- 
ing cars shall not couple, the drum is locked from rotation so as ,to 
prevent the operation of the coupling pin lever. (Sealed February 
16, 1886). 

3073. G. Turton, London, and F. J. Talbot, Shef- 
field. Coupling Buffers for Rail Vehicles. [1s. 1d. 
38 Figs.) March 9, 1885.—a@ is the buffer-head, b the coupling 
head, c an eccentric, d the eccentric shaft, and e a weighted lever 
for operating the latter. Two key-pieces h are firmly secured 
to the rear part of the buffer-head a@ by boltsi passing through 
the same, On the rear of the boss J! of each side rod / is provided 
a small piston f* which fits into a hole in the corresponding keyway 
h so that it is capable of moying to and fro therein, but will pre- 











vent any lateral displacement of the side rod and spring. When 
the key-piece is placed in position the Pox seven Al enters the 
slot a' in the buffer-head, and prevents displacement of the key- 
piece, By these means the rebounding of the side rods and 
springs to an injurious extent when the eeremee is taken off the 
springs is prevented and the proper working of the apparatus is 
insured by preventing the displacement of the parts. (Accepted 


January 1, 1886). 
10,765. . Carter, Glasgow. Railway Cou . 
September 11, 1885.—The coupling chains pins. 


Ww 
(Sd. 2 Figs.) p 
end of arailway wagon are operated froma shaft adjacent to each 
coupling chain, so as to enable any one of the chains to engage 
with the opposite coupling hook whether the vehicles be situated 
on astraight or curved part of the railway. (Accepted January 15, 
). 


and are connected with an arm connected with the outermost link 


same forward and placing it upon the hook. (Sealed February 9, 


Apparatus for Railway Wagons. (Sd. 2 Figs.) October 
12, 1885.—A pair of rods are mounted across the end of the vehicle, 


of the ordinary —— chain. The uppermost rod is employed 
for lifting the coupling chain, and the lower rod for throwing the 


1886). 

13,155. F. Attock and P. Morris, Manchester, 
Railway Wagon Coupling. (8d. 1 Fig.) October 31, 1885. 
—The transverse rod A is provided with an arm C, which is 
poorer to a forked lever D. One extremity D! of this lever is 
again coupled to a pendulous arm F, whilst the other extremity 
of the same lever, which is forked, is connected to pivots H on the 
sides of the outermost link I of the ordinary coupling chain. By 
partially revolving the rod A in its slots B by means of a handle K, 





the coupling chain may be lifted and thrown forward on to the 
drawhook of the adjoining wagon, the operation being assisted by 
slightly raising the said rod A in its slots. The drawing illustrates 
the chain suspended in a suitable recess formed in the drawhook 
M. By slightly raising the rod A in its slots and turning the lever 
K in the direction of the arrow, the outermost link I of the coupling 
chain is first lifted out of its recess, and is then free to be thrown 








forward. (Accepted December 8, 1885). 
13,284. H. Thielsen and H. W. Dilg, Portland, 
Oregon, U.S.A. Divided Car Axles. [8d. 3 Figs.) No- 


vember 3, 1885.—The object is to provide a simple means for con- 
necting the parts of a divided car axle in such a manner as to 
facilitate access for the lubrication and replacement of parts, and 
so that the bearings and packing of the loose axle section in the 
connecting shell can be easily adjusted to diminish or prevent 
undue wear of the same. (Sealed February 9, 1886). 


15,343. H. H,. Lake, London. (H. Tamm and L. Buhriem, 
Basel, Switzerland.) Automatic Coupling Apparatus for 
Railway Vehicles. (8d. 12 Figs.) December 14, 1885.—This ap- 
paratus comprises a main coupling A and a safety coupling B. The 
main coupling is attached to the hook of the drawbar in the usual 
manner, and consists of the bars 1, the front ends of which carry a 
guide socket 3 turning on journals 2. The guide socket 3 contains 
a catch 5, which is provided with teeth which engage with the 
teeth of the rack 4 passing through the socket, and attached by 
means of the shackle 8 and bolt 7 into the drawhook of the adja- 
cent vehicle. 
10, bar 11, and hooks 12. 
coupling A at its rear end, is attach 
end of which is fixed an operating lever. 


which are there widened. 








The safety coupling B consists mainly of the arm 
The arm 10, which serves to lift the 
ed to the shaft 18, to the outer 
The bolt 14, which is 
formed with two flattened surfaces and carries the bars 11, slides in 
the slots of the bar 10. Stops 20 formed.on the bars 11 prevent the 
hooks 12 from turning, and these can only be raised when the studs 
15 have entered the lower ends of the guide slots in the hooks 12, 
In the upward movement of the safety 
coupling the projecting part of the bars 11 will press upon the exten- 


sions 5 and cause the bars 11 to slide in the slot of the bar 10. The 
18, and the hooks 12 are 


prolongations 19 then leave the sto 
maintained in a position in Kine with the bars 11 by means of the 
stops 20. The hook 5 has now become disengaged from the rear 
hook 16, so that the coupling ~— and the safety coupling are 
separated. The adjacent truck to be coupled now pushes with the 
drawhook upon the front plate 9, and thereby causes the rack 4 to 
move back in the socket 8, thus shortening the coupling until the 
lugs 4m impinge against the projection 10a, when the guide socket 
is slightly lifted so that the catch 5 is liberated below and comes 
into action, whereby the advance of the rack is prevented. As 
soon as the buffers of the two vehicles come into contact the buffer 
rod causes the disengagement of a bolt, causing the —< to 
fall, so that the shackle 8 engages with the drawhook of the adja- 
cent vehicle. In the same manner the hooks 12 of the safety 
coupling engage with projections on the draw hook. When un- 
coupling, the hook 16 first impinges against the hook of the 
catch 5, whereby the rack is liberated. e rack is then pushed 
forward, so that the shackle can be lifted from the drawhook. At 
the same time the safety hooks 12 are disengaged. (Accepted Jan- 
uary 15, 1886). 


RAILWAY SIGNALLING. 

574. J. po pe Fb tae on R. Webb, Ac- 
crington. Lancs. — for Wor Railway 
and Facing its. January 165, 





oin' [8d. 3 Figs.] 
1885.—The object is to combine the working of a pair of facing 
points on the main line with the signal in such a manner, that in 
the event of any breakage or failure occurring between the si 
cabin and the oF mer the signals cannot be altered until the 
facing points have been actually moved, and the points cannot be 
moved until the points have been altered 8 is effected by 
cting the ordinary home main signal leverand the loop line 
signal odes | rods and cranks to a pair of locking plates placed 
outside the rails, one on either side of the facing points, and one 
of the bolts for these locking plates is secured to either side of an 
additional crossbar connected to the switches of the facing points, 
the bolts passing under the rails. (Sealed February 23, 1886). 
1713. J. Coleman and I. Henson, Derby. Railway 
aiden (8d. 8 Figs.) February 7, 1885,—The slack of the 
connect: 


wires for o an railway signals from a distance is 
taken up by means a a weighted pulley which in the terminal 











12,116, G. Turner, Ashton-under-Lyne. Coupling 





position is free to rise and fall, but which, when rotated by the 


Wheels and E 
object is to construct a wheel, the rim of which is capable of de- 
formation in its own plane. the | 
of the wheel do not extend to the rim, but each of them divides into 
two or more branches which are secured to the rim either 
directly or by means of a network. (Sealed January 22, 1886). 


Whiting, Karachi, India. 
—— y Sluices and for Sheet Piling 
ams. '° 
lates to a steel regulating needle or sheet pile made so that each 


pull of the wire, locks itself, so that it is no longer able to rise 
f (Sealed Februa; 


and fall whilst it remains free to rotate. ry 26 
1886) . 

12,348. W.S.B. Kempe and W. F. Rowell, Wimble. 
don, Surrey. for on 


Apparatus Rail- 
ways. (8d. 6 Figs.) October 16, 2885.—The engine is provided 
in front with a vertical iron rod fitted with a roller wheel and con- 
nected with a whistle. A box arranged on the track between the 
rails, the topof which is arranged to be raised or lowered according 
to the n of the corresponding signal in such a manner, that, 
when it is at danger, the lid of the box is raised and the roller wheel 
would run up the lid of the box, thereby forcing up the vertical 
rod and sounding the whistle. (Sealed January 22, 1886). 


BRAKES, &c. 

1870. W. R. London. (R. Snyers, Brussels.) 
Use of Electrici for the Automatic §S © of 
Trains. (8d. 9 8.) February 10, 1885.—This invention 
relates tothe application of electricity for the purpose of control- 
ling the motion of railway trains, and comp! euginnoes fixed 
along the line between the rails operating in combination with 
brushes upon the locomotives so as to cause the stoppage of the 
train when required, (Sealed February 26, 1886). 

for Railways, 


G. Weston, Sheffield. Brake 
&c. (6d. 1 .] February 13, -1885.—A spring actuating a 
lever is applied to draw tight a friction strap round a friction 
pulley whereby the brake is constantly applied except when the 


drawbar is in action. (Sealed February 5, 1886). 


2351, J. H. Johnson, London. (L. Soulerin, Paris.) 
Pneumatic Rail Brakes. (8d. 3 Figs.) February 20, 
1885.—This invention relates to a brake which is intended to work 
(1) with a single main pipe along the train either as a plain 
vacuum brake or as an automatic compressed air brake, or (2) with 
a single main pipe as an automatic vacuum brake or as an auto- 
matic compressed air brake, or (3) with two main pipes either as a 


duplex and automatic vacuum brake or as an automatic 
com, air brake. The illustration shows the arrangement 
for obtaining the third requirement. The brake may be applied 


by ereating a vacitum inthe pipe D, which will cause the dia- 
ogee n to be lifted, and the brakes may be released by allowing 
he introduction of air to the pipe D. To work with compressed 
air the pressure in the pipe A and reservoir R is maintained, 
and the brakes are applied by removing the pressure in the pipe 


,0 




















D so as to raise the valves in the chamber T; thereby communi- 
cation is opened between the space V and the atmosphere, whilst 
the compressed air stored in the reservoir R will cause the valve 
bed rise, and compressed air will rush through the oor a regu- 

tor P into the bottom of the cylinder V. The brakes will be 
again removed by reintroducing pressure into the pipe, When 
working the brake as an automatic vacuum brake, a vacuum is 
maintained in the pipe A and reservoir R, causing the valve a! to 
remain open and the valve bl closed. The brakes are applied by 
admitting pressure into the pipe A; then the valve a will be 
A the vacuum reservoir R will communicate with the 
space V. The exhausting of the air from the pipe A and the re- 
iad R will _— 3 toed b tobe 0 A “— .~ ee by 
e@ passages n! and ¢* into the space V, while air from the space 
below the piston will escape through the ero7% e and O so as to 
take the brakes off. (Accepted January 8, 1886). 


MISCELLANEOUS. 


1276. P. Buesche and J. E, Hopkinson, London. 
Foot Warmers for Railways. (8d. 2 Figs.) January 29, 
1885.—A cake of carbon is first heated and then introduced ina 
rece le within the foot warmer. A current of air is caused to 
freely circulate through the said case, passing around the heated 


carbon in its passage, (Sealed January 19, 1886). 

1537. J. 8.Comrie, London. Torpedoes. (6d. 2 Figs.) 
February 4, 1885.—This invention relates to means for re-opening 
automatically the water or flame heles of torpedo indicating 


lights. (Sealed February 23, 1886). 


W. G. Gregory, ham, Surrey. Filexibl® 
fnoek Pulleys ry, Oe Figs.) on 2, 1885.—Th® 


The spokes proceeding from the hub 


Needles for 
of Coffer- 
February 2, 1885.—This invention re- 


1418. J. E. 


Figs.) 
needle overlaps its neighbour, the overlapping portions forming 
close joints on t of the p of the water on them. Each 
overlapped part forms a guide to each adjacent needle. (Sealed 
January 15, 1886). 

3687. J. Hopkinson, London, and J. Kenward, 
Harborn _ Staffs. Coctmer® for Rotating Oot 

paratus Lig ouses 1g. 

a ise 8 Figs.) March 21, 1885,—A series of driving 

rings are connected “to each 


other in succession to render the 
clockwork capable of iat ag J the apparatus for a considerable 
time. Uniformity of motion is 


obtained by the use of a powerful 





centrifugal governor. (Accepted January 22, 1886). 
. J. Heath and W. Frost, Burslem, Staffs. 
Tucitned Sable {4d. 6 Figs.] September 30, 


Railways. 2 
1885,—In order to obviate the necessity for using a double line of 
rails except for a short distance in the centre of the incline for the 


urpose of a for the trains, use is made of a fast 
Polat turn-out whic! constructed so as to allow of the use ot 
a single line of rails both above and below the passing place. 


(Sealed January 8, 1886). 
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THE ORUISE OF THE “MEANDER.” 


(Continued from page 219.) 

‘¢QENTLEMEN,” began Undrill, ‘‘ the weapon we 
have before us now is the 6-pounder Hotchkiss 
yapid-firing gun ;* its calibre is 57 millimetres, that 
is about 2.2 in., length 8 ft., and the weight of the 
gun and stand just as you see them here (see Figs. 12 
and 18), is a little over 15 cwt., the gun alone 
being over 9cwt. There is a special mounting for 
boat service which I will show you later on. Per- 
haps before entering into the details of the gun I 
had better show you the cartridges used, and then 
you will understand about them when referred to, 
One projectile of each sort is cut open so as to 
show exactly what it contains (see Fig. 14). 

‘‘The ammunition in its entirety (A) consists of a 
centre fire metallic cartridgé of special construction, 
containing in each the cap, powder, and projectile. 
Three kinds of projectiles are used ; that labelled 
(A) is the common shell with a comparatively thin 
wall of cast iron, a bursting charge weighing about 
a quarter of a pound, and the fuze which is percus- 
sive placed in the head. 

‘‘The section labelled (B) is a steel shell; the 
bursting charge is much the same as the other, but 





























the extractor. Now move the handle E up, and the | any copying about the matter it is not on Mr. Nor- 

wedge rises again, pushing the cartridge home as | denfelt’s side. 

it does so, and the breech is closed and the gun; ‘‘ You see there is only one handle a to this gun, 

ready for firing by simply pulling the trigger. | and when in the forward position as you see it now 
““Two men work the gun as follows: Suppose | (see Fig. 15), the breech is closed. Now I move it 

it to have just been fired; for the first move- | to the rear and nothing occurs at first, the wedge 

ment, No. 1 opens the breech ; second movement, is being as it were unlocked. As the handle still 


No. 2 runs a cartridge into the chamber and | moves to the rear, the wedge moves down, the 
follows it up with his right hand. In the third | firing spring is compressed, and the empty case is 
movement, No. 1 closes the breech, and you will | extracted at first slowly and then with a jerk, and 


observe here that the rising of the wedge pushes | during the latter part of its movement you will 
away No. 2’s hand, at the same time that it rises | observe that the breech-block turns over instead of 
and pushes in the cartridge. No. 1 can then fire | going down. Now I enter the cartridge and, 
when he wishes, by pulling a trigger. The powder moving the handle forward again, the breech-block 
charge used is very nearly 2 lb., that is about is brought up and carried forward, pushing the 
one-third the weight of the projectile, and the | cartridge in, and as soon as it is in, you see 
muzzle velocity is about 560 metres, that is roughly the wedge rises, and a yet further movement of 
1820 feet a second. Twelve to fifteen aimed rounds | the handle will firethe gun. If you wish to fire the 
a minute can be fired, but I don’t think we can gun by trigger, you must use this stop, which pre- 
do that with No. 1 working the breech and firing | vents the handle from going further forward than 
as well. It would probably be better to have is necessary for it to close the breech securely, 
another man to work the breech, and leave No. 1 | and then by pulling the trigger you can fire the 
to concentrate his attention on laying the gun.” | gun. 

‘Very well,” answered Captain Sharpe, ‘‘try| ‘‘ The length of this gun is 6.6ft., projectile 6 lb., 
it by all means; and now suppose we turn to | and charge of powder 2.21b., while the weight of the 
the Nordenfelt 6-pounder, which I see you have gun alone is, according to Mr. Nordenfelt, 54 ewt. 

















Fig.l. 















































the fuze here is in the base, and the head is made 
very strong, so as to enable it to penetrate before 
bursting. 

‘‘The canister or case shot is marked C, and is 
much the same as other case shot ; the envelope is 
very thin and breaks up in firing it, so that the balls 
contained inside are scattered about. 

“Returning to the gun, the handles E E are for 
opening and closing the breech. You will observe 
that as I move this upper handle E back, the wedge 
which closes the breech does not move at once. 
When we come to look into the mechanism we 
shall find that the idle period is employed in 
cocking the firing hammer which is inside the 
wedge or breech block ; a further movement of the 
handle, and you observe that the wedge itself begins 
to move down, and the extractor starts to act on the 
cartridge case. This movement continues until 








just before the wedge gets to the bottom of its | 


stroke, when the motion of the extractor becomes 
a sudden jerk which throws the empty case to 
the rear. The handle having come to the stop, 
shows that the wedge is now clear of the bore, 
and the gun ready to be loaded, so we take the 


| 


| 








Fia. 14. AMMUNITION FOR THE HOTCHKISS GUN. 


ready here for us. As they are rival guns, and | With the mounting, just as you see it here, it is 
I have to report on them, I'd like to compare | 10 cwt. 
them.” | ‘The mounting, by the way, deserves special at- 
‘* Very good, sir,” said Undrill, and the officers | tention. The gun is mounted on the lever A which 
turned to the Nordenfelt 6-pounder, which, for the | is forked-shaped to constitute the bearings for the 
occasion, was mounted the opposite side of the | trunnions; this lever is pivotted on the bolt B pass- 
deck (see Fig. 15, page 264). | ing through three supports, which are connected 
‘You will observe,” said Undrill, continuing | with the brackets or framework of the carriages. 
his explanation, ‘‘a great likeness between the gun | The lower end of the forked lever is connected with 
and the Hotchkiss 6-pounder, and it may be ac- | the piston C of a combined hydraulic and spring 
counted for by the fact that they were both built | buffer, by means of the other lever D connected 
to a programme laid down by the Admiralty, which | with the pivot bolt and elevating gear. When the 
required that the guns should fire a projectile of | gun is fired, its movement during the recoil back- 
6 lb. weight, with not less than 1800 ft. per second | wards is exactly parallel to the axis of the gun 





velocity, the rapidity of the fire to be not less than 
twelve aimed rounds a minute, and that the weight 
of gun and mounting should not exceed 10 cwt. 
The only really important difference is that while 
this gun is laid for the object by means of elevating 
and training wheels, as you see here, the Hotchkiss 
guns have the shoulder-piece. However, you have 
had a full description of the Hotchkiss ; you had 
better also hear of the Nordenfelt. Perhaps I 
should have described the Nordenfelt gun first, for 


cartridge and _ enter it until the rim takes against | his single-barrel gun was certainly first in the field, 





* A fully detailed description of this gun appeared on | long before Mr. Hotchkiss thought of deviating 


page 128 of our thirty-eighth volume. 


| from his revolving cannon, and therefore if there is | 





before it was fired. After the recoil the gun in- 
stantaneously returns to the original position. 

‘* Such is the Nordenfelt gun, but I must detain 
you a few minutes longer, while I show you the 
ammunition of which I have also some sections 
here. (See Fig. 16). There are you see four dif- 
ferent kinds of ammunition which are as follows : 

‘* Solid steel bullet (A). 

‘¢ Chilled armour piercing shell bursting charge 
330 grains (B). 

‘*Common shell, bursting charge 3.8 oz. 

‘* Shrapnel 1.6 oz, (C). 

‘* Case shot (D). 





” ” 
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‘¢ These sections speak for themselves, and I 
need not enter into further details, The form 
of the complete cartridge is shown by the ex- 
ample E (see sketch annexed). The powder charge 


ian Om 


is 2.2lb., and the muzzle velocity 1890 ft. per 
second. I have made out a Table giving the 
principal details of these two guns as printed in 
the respective books on the subject, so that every- 
body can compare them as they think tit.” 
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Thanks to the continual drill with the heavy 
masts and spars, the crew of the Meander looked 
upon any other sort of drill as very easy work 
indeed, and consequently reefing and shifting sails 
were made light of and performed very quickly. 
It was the same with the gun drills, as far as it was 
possible to introduce the elements of quickness, for 
what is required here, is more that strict attention 
should be paid to each motion of the captain of the 
gun, and that his orders should be carried out sharply 
and delicately, for in working a gun itis no usa rush- 
ing at it likea bull ata gate; the training or elevating 
numbers must thoroughly understand their captain 
and appreciate the amount of training or elevating 
required. Otherwise, the result is like an inex- 
perienced man steering a boat, who first pulls one 
tiller rope hard and then the other, and never gets 
his boat’s head pointing in the direction he wishes 
it to go, but performs a series of curves on either 
side of his true course, which, though they may be 
ornamental, are by no means useful. Captain 
Sharpe who, asI have said, had been promoted from 
the staff of the Excellent, fully appreciated this 
truism, and further, he understood the absolute 
necessity of teaching the men to aim at a moving 
object. This latter branch of the education of our 
seamen gunners, is a matter that has been a great 
deal neglected until very lately, and even now too 
much time is bestowed on firing at fixed targets. 
But perhaps the reader had better hear Captain 
Sharpe’s views on this subject, with which I entirely 
agree. It was shortly after the Meander was commis- 
sioned, that Captain Sharpe and Undrill were dis- 
cussing the drills to be carried out in the gunnery 
line, and the latter had been explaining to the 
captain some of the contrivances on board the Excel- 
lent for creating a moving platform and a moving 
object. One of these is a Nordenfelt gun mounted 
on a platform, which is made to move by an 
eccentric underneath it, worked by a handle; a 
small mogdel of a torpedo boat, 20 yards distant, 
runs along between certain shields, and the men at 
the gun have to hit this moving object from the 
moving platform. Another target is the figure of a 
man mounted on a trolley which runs on rails over a 
ditch connecting two butts. A man in the ditch 
underneath can move the trolley backwards and 
forwards at will, and so represent a man dodging 
about between the butts, A third arrangement is 
a number of discs arraged ina line and capable 
of being worked by means of levers from a con- 
venient position. The man working them puts up 
whichever he thinks fit and ke»ps it exposed for 
three seconds, during which time the firer has to 
endeavour to hit it. These discs represent the 
men behind an earthwork putting up their heads 
to fire at advancing skirmishers, and it is con- 
sidered that each would take at least three seconds 
to take aim and fire. 

‘‘Ah, that’s a great improvement,” said Captain 
Sharpe, ‘‘and we have to thank the Boers to a great 
extent for it. If it hadn’t been for that mauling 
at Majuba Hill, we would never have learnt that 
lesson. Indeed,” added he, getting excited over 
his favourite subject, ‘‘we have te no means 
studied the matter at all so completely as I should 
wish even now. It is quite true that a certain 


amount of extra ammunition has been allowed so as 


‘‘T see,” said the captain, ‘‘ but this target is, I 


to fire at moving objects, and special targets have 
a all th, P understand, meant to be fixed ?” 


been fixed up and all that sort of thing, but the ; 
point where they make the mistake is that they get} ‘‘ Yes, sir; but I don’t propose using his target 
men into a confirmed habit of taking steady aim at |—only the principle of it. What I want to try is 
a thing, and thus utterly destroy that quickness | a round target of, say, two feet radius, and marked 
which is so essential when firing at a moving object. | like this,” and Undrill drew a target like that in the 
Now here I am myself a case in point ! When I | diagram (Fig. 17). ‘‘ The bull’s-eye we make four 
was in the Excellent I was a capital rifle shot, one | inches as the target is a moving one, and it is marked 
of the best in the ship, and thought myself a very | in concentric circles very lightly, the bull’s-eye being 
fine fellow in consequence ; but after leaving her | the only mark visible to the firer. This target will 
I went to Scotland where I had plenty of shooting | be of paper mounted on a light iron frame having 
at game. There I couldn’t hit anything. By the time be handle attached. Two or three boiler plates 
I had taken aim and all that sort of thing, the | placed against the poop rail will effectually prevent 
pheasant or rabbit, or whatever it was, was gone | the latter being hurt, and so I propose that the men 
out of range. Then, again, those carefully arranged | being exercised should stand here on the fore part 
deflection scales in the rifles quite put me off ; of | of the poop and the moving target be worked by a 
course I had always arranged my scale and fired | man in the gallery below. ‘ After being satistied 
straight at the object, but what was the good of | that the men know how to aim properly—that is to 
that here; the bird or beast came from any direc- | say, how to align their sights—we will commence 
tion, and went in any direction, and there was nothing | at once at this moving target, moving it slowly at 








Al 








i 
i 
Fimeaucr- 
SKK 
DW SD.D.S\& 


- 


Lf if 
ae 









YY 


AZ AB ornuaawviianencin one. 
S NJ 
2 \eeeecieee 


KW Wr 








THE NORDENFELT 6-POUNDER RAPID-FIRING GUN AND AMMUNITION. 


for it but to fire so much in front, leaving the | first and then increasing the speed as the men get 
amount to be aimed in advance to be discovered by used to it. As they will always be directed to aim 
experience. | at the bull’s-eye, the amount that they have gone 
‘* Indeed, sir, do you go so far as to advocate the wide will be indicated by the marking. I have 
abolition of the deflection scales on the sights?” in- marked the target as usual from in—out, making 
quired Undrill. | 
‘* Well,” said the captain, ‘‘ that has been on my | 
mind for some time, and I’m not at all sure that | 
it would not be better to do away with them in the | 
machine guns at all events. You see a torpedo | 
boat is very like the game I was talking of —it comes 
from anywhere and goes anywhere, and you have 
not got time to arrange your deflection scale for its 
every movement.” | 
‘Suppose we try without using the deflection | 
scale, sir,” said Undrill. ‘‘I was going to propose 
an arrangement for teaching our men to fire at a | 
moving object, and we can try it without using the | 
deflection scale. Indeed, you would not have time | 
to adjust the scale in the plan I propose.” | ; é ae 
‘Well, let us hear what it is,” said the captain. | ten the score to be obtained if the bull’s-eye is hit 
‘‘ Well, sir, it’s very simple, and perhaps hardly | and one the outermost ring.” 
scientific enough for such a scientific ship as this, ‘‘ Very well ; try it by all means, and whenever we 
but I think it is practical. You know Morris’s tubes | get to a place where we can manage It, we ll dig a 
and targets that are supplied to us in the~propor- | trench and have the same thing with rifles at proper 
tion of one to every ten rifles on board ?” | ranges.” 
‘* Morris tubes! Let me see ; that is a tube that Ease Very , t ¢ 
fits inside the barrel of the ordinary rifle, and so tenant, ‘‘and the exercise with the machine 
enables you to fire small bullets at close ranges | guns can be carried on at the same target. A 
out of the rifle ?” ‘certain amount of dummy charges have been 
‘Yes, sir, and his targets are made of paper, the | supplied with the Nordenfelt guns ; each of these 
marking on them being proportional to the bull’s- | charges is a gun in itself and holds a small car- 
eyes at different distances. Thus the size of the | tridge, so that these can be used in much the same 
service bull’s-éye used at one hundred yards is one | way as Morris tubes.” crs : 
foot in diameter. Firing at fifteen yards’ dis-| ‘‘Indeed!” said the captain, “I havent ws 
tance, the size of the bull’s-eye on the small target those. I understand you have a piece of metal the 





good, sir,” answered the gunnery lieu- 








used would be nearly two inches.” shape of the Nordenfelt cartridge, and inside this is 
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a barrel from which the cartridge can be fired, but 
I don’t quite see how the small empty case comes 

‘Oh! the whole dummy comes out, sir. There 
are twenty of them like these. (See Fig. 18.) Now 
suppose one entered just in the same way as an 
ordinary cartridge, and the small cartridge fired just 


Fig. 18. 











in the same way as you would fire a big one. Now 
work the lever as usual, and the whole large 
dummy is ejected, and a new oneisentered. As 
each of the dummies comes out, the small empty 
cylinder is removed by hand and a new cartridge 
inserted, so that a more or less continuous fire can 
be kept up.” 

“T see! Very well, when we get to Bermuda 
J’ll ask permission to deviate a bit from the regular 
drills laid down, and we’ll try this. As we are an 
experimental ship they can’t object to our making 
experiments.” 

The conversation ended here, but I may say that 
this method of instruction was carried out with 
admirable results. I have been hurrying along and 
have been rather premature in some of my state- 
ments about drills carried out, &c.; because I’m 
anxious to be done with the dry descriptive part of 
the business in order that I may get on with my 
story. However, as my object in writing is 
mainly to give my readers an insight into machine 
guns, the least I can do is to give them a rough idea 
of each kind. I have, I think, pretty well finished 
my descriptions now, and will proceed with my story. 

(To be continued). 


LITERATURE, 


The Cost of Manufactures and the Administration of Work- 
shops, Publicand Private. By Captain Henry Mer- 
CALPE, Ordnance Department, U.S.A. New York: 
Wiley and Sons. 

Captain MercatrE, like Dickens, fully appreciating 

the shortcomings of the Circumlocution Office, has 

devised for the United States arsenals, to which 
department he belongs, as well as for private works, 
a system of keeping the records of work done, and 
in fact of all dealings, by means of cards instead of 
books; and the volume before us describes the 
scheme in all its details, showing amongst many 
other advantages, that the cost of production of 
manufactures is more easily determined by it than 
by the ordinary method of book-keeping. Wher- 
ever the system has been adopted it has been found 
to work well, and as an instance of its intrinsic 
vitality, the author tells us that before introducing 
it, at a certain arsenal, he lectured the foremen to 
explain the method to them, and that after seven 
working days he was removed to other duties else- 
where, and was unable to supervise the working 
of it during its infancy, and yet it took root; this 
he considers as a proof that it met a real want, in 
that it not only furnished the commanding officer 
with superior information without abridging his 
prerogatives, and relieved foremen of their clerical 
labours, but it gave the latter an assurance that 
good work done cheaply would be known as such, 
and that a method was provided by the certain 
and automatic action of which their work would be 
safely guarded. 

_ Foremen, we are told, are among the most intel- 
ligent of men ; direct methods suit them best, they 
like to work as a dog digs a hole, disposing imme- 
diately of present necessities, and throwing what 
they have accomplished behind them out of sight 
and mind. The system claims to relieve foremen 
of keeping no less than six books, storekeepers of 
five, and clerks of two ; this represents considerable 

Saving in clerical labour, but of course some other 

work has to replace it, for in one place we are told 

that the time cards go to the cost clerk and are 
shuffled, first by names of workmen, second by 
shop order numbers, and so on. One would hardly 
think that the shuffling cards would tend to sim- 
plicity in arranging them, but perhaps the author 
means sorting, and the P. D. has been at his old 
tricks. One of the methods adopted for further 
saving of clerical labour to the foremen is that they 
sign the cards by punching them; a distinctive 
punch is also used by each of the superior officials. 

4 workman’s signature is required, he makes an 








impression of the ball of his right thumb in such 
ink as is supplied with rubber stamps ; this valuable 
method may prove useful ere long, when Hodge 
has to make his mark on the conveyance of his 
three acres. 

The following cards are those usually employed ; 
namely, the order card, the service card, the ma- 
terial card, and the correspondence card, and as 
their names represent the purposes for which they 
are used, a detailed description of them is perhaps 
unnecessary. The symbolic nomenclature employed 
seems somewhat intricate to persons not accustomed 
to arsenal manufactures, but the author (perhaps 
for that reason) reprints a paper read by Mr. Oberlin 
Smith before the American Society of Mechanical 
Engineers, whose notation he adopts and expands 
with a slight alteration regarding pieces, &c., of an 
obsolete pattern. 

In this paper we are told that three letters are 
sufficient notification for any practical number of 
complete articles of manufacture, as they provide 
over 17,000 symbols ; this reminds us of the Guiness 
alphabet, which is said to consist of 40,000 pictorial 
symbols, but in our ideas the English alphabet is 
preferable to the Chinese. The following is the 
notation adopted by Captain Metcalfe: the staple 
or one of the principal productions of a workshop, is 
designated by as many descriptive letters, not ex- 
ceeding three, as may be required, of which the last 
tells the particular class of staple, and the first two 
define the pattern of that class. A component is a 
simple mechanical instrument formed by com- 
bining pieces in such a manner as to be easily taken 
apart, and its symbol is a number ending in 0 
following the number letter ; the symbol for a piece 
is a digital number. A long list of the different 
symbols is given in the work ; but perhaps the 
following illustrations from Mr. Smith’s paper will 
represent the ideas more plainly to lay minds. A 
No. 4 power press frame is represented by P.P.D—1. 
And a No. 3 glass clock main-spring by G C C—105. 
These are only mentioned as illustrations, not at 
all implying that such articles are turned out at the 
United States arsenals. 

In some general objections to the present method 
of working arsenals, the author states that there is 
a certain conflict between the needs of an arsenal, 
as a manufactory, and those belonging to it as a 
public trust, and compares it with any combination 
tool, which, however attractive at first, one seldom 
buys a second time; taking as an instance the 
tack hammer with a claw at its further end ; its 
sole advantage is the saving in cost of one handle, 
its disadvantages are, that to get one piece you 
must buy both, that either end is in the way when 
you want to use the other, that only one person can 
use it at one time, and that its construction is a 
series of compromises between zeal, efficiency, 
stability, and economy, and the appearance of those 
qualities only. To this combination tool he likens 
the account book, and gives as similes for his cards, 
bank checks, and notes, bills of lading, warehouse 
receipts, railway tickets, which have superseded 
the process of ‘‘ booking” for a journey, but are 
loose and pass from hand to hand. ‘‘ But they are 
loose and fugitive—likely to be lost,” says the 
Mexican trudging behind his silver-laden mule. 
‘* They may be,” says the financier, ‘‘ but it is every 
holder’s interest to keep them until he can exchange 
them for something at least as good.” This the 
author thinks is a fair statement of the case between 
books and cards, and we think he has grounds for 
his opinion. Although the scheme treated of is 
intended for the use of arsenals, in the author’s 
opinion it might be introduced with advantage into 
private yards, and we can recommend the perusal 
of the volume to those interested in, and in 
charge of such adminstrations. 
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EXPERIMENTS AGAINST ARMOURED 
TURRETS AT BUCHAREST. 


THE recent experiments at Bucharest are of great 
interest to military engineers and artillerists. The 
immediate object of the trials was to determine the 
best nature of armoured turret to employ in the pro- 
jected fortification of the Roumanian capital, and for 
this purpose two rival structures, one designed by 
Major Schumann, of the German Engineer Corps, 
and constructed by Messrs. Gruson, of Magdeburg, 
the other on the Mougin system executed by the 
St. Chamond Iron and Steel Company, were sub- 
mitted to a searching test. 

The Gruson turret isin general of the well-known 
mushroom shape advocated by that firm, the form 
of the surface being such that no portion of it 
is exposed toa direct hit by ashot. For experi- 
mental purposes it was constructed partly of wrought 
iron re partly of compound plates, about 8in. thick, 
in six sectors completing the sides of the mushroom, 
and was covered on top by two semicircular plates 
containing a manhole for directing the guns. In 
the interior two 6-in. Krupp breechloading guns 
were mounted on the peculiar non-recoil system 
peepenee by MajorSchumann. Each gun rests ona 

rame bed which pivots in front immediately under- 
neath the port-hole of the turret and moves up and 
down on two vertical curved girders solidly attached 
to the lower framework of the turret and to the 
roof plates overhead. The gun being supported 
from the rear by the same curved girders there is 
no recoil on discharge, the shock being distributed 
through the girders to the general mass of the turret, 
The whole turret rests on rollers and is turned by 
means of ordinary rack and pinion gear. The French 
turret was constructed in accordance with the results 
obtained at St. Chamond during the extensive trials 
which were carried out in the year 1884, and which, 
in the opinion of the firm, established the supe- 
riority of soft wrought iron over cast iron, compound, 
or steel armour when exposed to a long-continued 
attack by projectiles striking the plates perpendi- 
cularly to their surfaces. The turret in consequence 
differed materially from the German, both in 
material and design, and consisted of a wrought- 
iron cylinder about 18 in. in thickness, covered by 
flat plates also of wrought iron 7in. thick, carried 
on an iron substructure which contained the turning 
mechanism. Both turrets were protected towards 
the front by a glacis armour of chilled cast iron 
made at the respective factories, finished off with 
blocks of concrete. From the front there was a 
notable difference in appearance of the two turrets, 
the German, owing to its form, being barely per- 
ceptible, whilst the French turret, standing higher, 
offered a considerably better target. From the 
base of the understructure to the highest part of the 
roof the German turret measured only about half of 
the total height of the French one, affording a con- 
siderable reduction in time and cost of construction. 
In either turret two 6-in, guns were mounted, Krupp 
and De Bange, the former weighing about 3 tons 
and firing projectiles of 701b. weight with a powder 
charge of nearly 20 lb., the latter a lighter gun of 
23 tons, with a projectile 88 1b., and a charge 19 lb. 
The trials commenced on the 18th December with 
some rounds from each turret to test its stability 
and facility of movement, and were followed by a 
long course of experiments to test the accuracy of 
fire therefrom, the rapidity with which fire could be 
maintained, and the effect of the firing on the struc- 
tures themselves. 
Each turret fired 80 rounds, of which 20 were 
directed at a target 2700 yards distant, measuring 
20ft. high by 33 ft. long. In this firing the target 
was struck nine times by the French and 15 times by 
the German turret. As regards rapidity of fire, six 
minutes were required between the rounds on the 
German turret and only 34 on the French, the 
superior training mechanism of the latter con- 
siderably accelerating the rate of discharge, a com- 
plete revolution of the turret being carried out in 
each case between the rounds. On examination of 
the two structures on conclusion of these rounds, no 
prejudicial influence was observed on either turret. 
On the 26th December both turrets were subjected 
to the attack of two 6-in. Krupp guns and one 6-in. 
De Bange placed in battery at a distance of 1100 
yards. The French turret was the first assailed ; 29 
steel shell from the Krupp gunand three shell from 
the De Bange gave 25 hits on the cylindrical part of 
the turret. The greater portion of the hits were 
glancing shots which did not penetrate deeply into 





the plates ; two, however, struck normally and pene- 
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had been placed in the port; the other three 
struck in the neighbourhood of the ports, giving a 
maximum penetration of 8 in. (Fig. 5). 

The German turret was attacked with seven 
rounds aimed at the front plate containing the 
ports, but owing to the form of the surface the 
majority were deflected, doing but little damage 
(Fig. 6). From an inspection of the injuries 
inflicted on each turret, the important advantages 
arising from the curved surface of the German 
turret were saliently demonstrated. 

The glacis armours were next assailed, and it 
may be stated that owing to the greater height of 
the French structure the guns were laid with an 
elevation of 0 deg. 48 min., whereas to hit the 
German glacis, which lay much lower, 1 deg. 
22 min. of depression were required. As a result 
the blows on the German armour were much more 
direct, and consequently more severe than those 
encountered by the French armour, and the damage 
greater; but in respect to the glacis armour an 
alteration easily applied to the disposition of the 
plates, viz., raising them slightly at the back and 
giving them a more rapid dip towards the front, 
would, in all probability, entirely remove the like- 
lihood of their being seriously injured, even by 


said to have carried off the laurels of the trial. The 
special feature of their turret is its inclined surface, 
and an inspection of the turrets at the conclusion of 
the trial exhibited in an impressive manner the 
great advantages arising from this form, when 
exposed to direct fire. Considering the great angle 
at which the surface of the plates lie in relation to 
the small angles of descent of the projectiles 
falling upon them when fired at breaching distances, 
it seems a matter for consideration whether good 
wrought-iron plates are not preferable to compound. 
It would appear from observing the effect of the 
hits on the French or port section of the turret, that 
this might prove to be the case, and it would have 
been interesting had a greater number of rounds 
been distributed over this portion of the turret. 
The tendency of iron in a crystallised form to crack 
under the impact of projectiles, is intensified, when 
these latter strike at a glancing angle, by the 
second blow which is delivered by the base of the 
shot whilst the iron is in violent vibration caused 
by the impact of the point or ogive. If the surface 
of the armour can be placed at such an angle that 
no penetration of the point can ensue it is possible 
that some nature of rolled iron may prove superior 
to either compound or steel plates. It is at all 
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close and sustained fire. This is certainly that part 
of the structure which is best disposed to resist 
attack. In neither case would the general arrange- 
ment of the turrets be likely to suffer much injury 
from an attack directly against the glacis, if 
properly disposed. 

As a final test both turrets were tried to destruc- 
tion by direct breaching fire. The German turret 
was attacked on the compound plate, which had 
already received 30 hits ; 50 projectiles in all were 
fired and 24 hitsrecorded. By this fire a large piece 
of the steel layer of the compound plate was broken 
off, measuring 3 ft, by 18 in. by 3 in, thick(Fig. 7), but 
on the whole the turret took its punishment well, 
and at the conclusion of firing, which had reached 
a grand total of 156 rounds, with 69 direct hits, 
was declared by the umpires to be still serviceable 
in respect to protecting the guns and interior 
mechanism. 

The French turret, owing to the perpendicular 
faces of its iron armour, suffered much more severely; 
36 hits out of 43 rounds practically breached the 
turret ; a large piece was struck off the 18 in. 
plating near the top, and the edge of the deck 
plate exposed, and a deep vertical crack caused 
in the front armour. This turret had received 62 
hits out of a total of 118 rounds, the deepest 
penetration effected into the armour, exclusive of 
the piece knocked off, being about 11in. (Fig. 8.) 
Figs. 9 and 10 show parts of ‘he turrets after the 
bombardment. 

Following this the guns were replaced in both 
turrets, an operation demanding two days on the 
French structure, and less than one on the German, 
and several salyoes were fired from both turrets, 
showing that the power of discharging their guns 
effectively had not been impaired notwithstanding 
the heavy attack they had sustained. 

A further attempt was made to hit the turrets 
with an 8-in. rifled Krupp mortar, but with the 
same result as before, viz., that the shell fell close 
around without striking. This concluded the trials. 

As between the two turrets there can be little 





| events, clear that inclined armour has shown its 


10. 


superiority to ogival-headed projectiles. How it 
would behave in presence of shot with flat or other 

eer heads would be the subject of an interesting 
rial. 

As before stated, it is very greatly to be regretted 
that no opportunity was afforded of determining the 
behaviour of the turrets when hit by vertical fire, 
but it can hardly be doubted that the German turret 
would in this case have increased its success. A shell 
falling on the flat roof of the French turret would 
be able to exert its full effect on any part of the 
whole circle covered by the turret roof ; whereas it 
may be said that at most only one-half of the roof 
of the German turret is liable to be struck 
effectively by a high angle fire ; that half of the 
roof which is removed from the direction of attack 
would present such small angles of surface to the 
falling shot that the latter may be expected to 
glance innocuously. No doubt this is the most 
dangerous nature of fire for both turrets, but in 
view of the actual results obtained it must remain a 
question how far they are in actual action likely to 
sustain injury from this cause. 





NOTES FROM THE SOUTH-WEST. 

The ‘‘Scout.”—The Scout, torpedo cruiser, ;is being 
fitted out rapidly. In addition to her torpedo powers of 
destruction, this fast steaming chaser will carry four 
5-in. central pivot guns and eight 3-in. quick-firing 
er guns. She is now quite ready for her arma- 
men 


South Wales Coal and Iron.—The coal shipments from 
the four Welsh ports in February were as follows: Cardiff 
—foreign, 488,440 tons ; coastwise, 93,335 tons ; Newport 
—foreign, 137,645 tons; coastwise, 83,373 tons ; Swansea 
—foreign, 65,033 tons ; coastwise, 53,136 tons ; Lianelly— 
foreign, 9456 tons ; coastwise, 7760 tons. It will be seen 
that the aggregate coal shipments of the month were as 
follows: Foreign, 700,574 tons; coastwise, 237,604 tons. 
The iron and steel shipments of the month were : Cardiff, 
3229 tons ; Swansea, 1127 tons; Newport, 9851 tons; 
total, 14,207 tons. Coke was exported as follows during 
the month: Cardiff, 3437 tons; Swansea, 790 tons; 


Swansea, 16,457 tons ; Newport, 5125 tons ; total, 34,587 
tons. 


Monmouthshire and South Wales Coalowners’ Associa- 
tion.—The annual meeting of this association was held at 
iff on yeoman: of Mr. E. Jones presided ; Mr. E. P, 
Martin was elected president for the ensuing year. The 
summary of the quantity of coal raised by the coal pro- 
prietors in the association, showed that in the past year 
12,250,000 tons had been raised. There had also beena 
large addition of members to the association during the 
ear. The question of the amendment of the Employers’ 
iability Act was considered, and Messrs. E. P. Martin, 
A. Hood, E. Jones, and W. Simons (solicitor), were 
appointed as representatives on behalf of the district to 
watch the interests of the association. The Neath- 
Merthyr Collieries Company and the new Llantwit Coal 
gs ag dl were admitted members of the association, 
Mr. T. Jones Price was appointed ve of the 
Neath-Merthyr Company, and Mr. R. Hooper of the 
Llantwit Coal Company. 


The “* Nile.” —A tender of Messrs. Maudslay, Sons, and 
Field has been accepted for the engines, boilers, and 
machinery of the Nile, first-class armour-clad of 12,000 tons 
displacement, now building at Pembroke. The propelling 
engines are to be of 12,000 horse-power, and it is expected 
that with this power the vessel will attain a speed of 16 
knots perhour. This is the greatest power yet put into a 
ship of Her Majesty’s Navy. 


Cardiff.—The coal trade has continued depressed, 
Several of the principal collieries are only working two 
days per week. Although the output is being reduced, 
prices have experienced no improvement. The severity 
of the weather has improved the demand for house coal, 
but few forward orders have been booked. 


Bristol Tramways.—The half-yearly meeting of the 
Bristol Tramways Company, Limited, was held on 
Wednesday, under the presidency of Mr. W. Butler. In 
the course of the proceedings reference was made to aline 
connecting the Drawbridge line with the Horfield branch, 
which had not yet been opened. An arrangement, it was 
stated, had been made between the company and a firm, 
whose business premises adjoined one portion of the line, 
as to the position of the rails, but, upon the company 
applymg for the necessary certificate, the firm made 
certain objections, as a result of which the company had 
not been able to open the line for traffic. The question 
of introducing penny fares upon certain sections of the 
system was discussed, and it was pointed out that on the 

'atterdown branch, where the penny was charged, the 
cars did not earn as much as on the Horfield line, where 
twopence was the fare. A dividend was declared at the 
rate of 4 per cent. per annum. 


The Taff Vale and Rhymney Railways.—Last year the 
Taff Vale Railway brought to Cardiff for shipment, 
5,142,577 tons of coal, while, in 1884, it brought 5,304,267 
tons, showing a decrease of 161,690 tons last year. The 
coal sent by the company to Penarth increased from 
2,590,929 tons to 2,871,977 tons, and this increase of 
281,048 tons in the Penarth shipments turned the balance 
slightly in favour of 1885. The Rhymney Railway brought 
to Cardiff in 1884, 995,872 tons, and in 1885, 1,069,450 
tons, showing an increase of 73,578 tons, or about 74 per 
cent. The total quantity of coal conveyed on the Taff 
Vale Railway in 1884, was 8,864,838 tons, and in 1885 
9,250,896 tons, a increase of 4} per cent., while 
the total increase on the Rhymney Railway was 9} per 
cent. 


Somersetshire Drainage Commissio::.'3.—At the monthly 
meeting of these commissioners on Wednesday, Colonel 
Lattrell presiding, a report was read from the Brue Out- 
fall Committee with reference te the erection of an inter- 
cepting drain in connection with the Brue improvement, 
and it was resolved to ask leave to borrow the sum of 
70001. for the necessary work. The chairman announced 
that between seventy and eighty applications had been 
received for the post of engineer to the board. None of 
the applications had, however, been opened, and it was 
agreed.that they should be referred to the finance com- 
mittee, with instructions for the committee to recommend 
the names of not less than seven and not more than ten 
candidates for consideration by the board. 


The * Curlew.”—The Curlew, gun and torpedo vessel, 
is to have the electric light fitted upon her by contract. 
She will probably be taken outside the breakwater in a 
few days, for a full trial of her engines at the measured 
mile. 


Milford Docks Company.—The annual meeting of this 
aan was held on Thursday at the office, Palmerston 
Buildings, Mr. T. Wood presiding. It was stated that 
the construction of the docks was now proceeding under a 
contract concluded in January, 1886, with Messrs. J 

Pearson and Son, Mr. A. M. Rendel being engineer. The 
docks are to be completed within nineteen months from 
January 23, 1886. 


North Cornwall Railway.—At the half-yearly meeting 
of the North Cornwall Railway, the chairman (Mr. 
Tremayne) stated that the directors hoped that the line 
to Launceston would be opened in the middle of June. 


The “ Serpent” and the ‘ Racoon.”—A contract for the 
machinery of the Serpent and Racoon, torpedo cruisers, 
building at Devonport, has been given to Messrs. a 
land and Wolff, of Belfast, for 28,8597. for each vessel. 
The engines are to work up to 4500 horse-power. 


Great Western Colliery Company (Limited.)—The annual 
mesting of this company teen ot | on Thursday at Bristol, 
Mr. J. Wethered in the chair. It was stated that the 
output of coal effected by the company in 1885 had been 








doubt that Messrs. Gruson and Schumann may be 








| shipments of the month were; Cardiff, 13,005 tons ; 


Newport, 636 tons; total, 4863 tons. The patent fue 


385,000 tons, showing an increase of 39,000 tons. Coal 
and coke had been sold in 1885 to the aggregate value of 
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272 ENGINEERING. 
ft. in. | ing of a machine which he has not seen, and the mis- 

Mean diameter of boilers... 14 3 | understandings of your correspondents on this subject, 

Length of boilers ... ~ 16061 | have proceeded largely from this cause. 

Furnaces, number ... va ie 12 | As you state in your article of February 12, the Crump 
6 diameter sae ee and Brereton machine there described, is essentially a 
we length a 6 6 quarrier ; in America we have found it to be well adapted 

Tubes, number 1024 | for its work ; whether it shall be used here is a question 

», diameter as 0 3} | for the decision of those interested. 
»» length ae of e = 6 6 | Respectfully yours, 
», heating surface ... 5660 sq. ft. CRUMP AND BRERETON, 

Other a - 960 ,, ' 

Total 6620 AERIAL NAVIGATION. 


99 
Grate surface 


3 : | —— be THE EpIToR yo! amc 9B = 
‘he K : — er 0 
The Kathleen owe gee has nee snus poge. | oc hon ee -: re a is - ruary ay i aa » 
larly between Drogheda an rey — theend of | ajso informed that Professor Flower, ¥.R.S., gave a 
last summer, and has proved to be well adapted for Jecture a few days ago at the Royal Institution on the 
the service. During the heavy weather experienced | wings of birds. 
in the Channel this winter she has proved an excellent | These facts show that the problem of aérial navigation 
seaboat ; her exceptional steadiness, together with | is at last receiving attention from men of high scientific 
good ventilation, enabling the cattle shipped by her | attainments. ! : 
to be delivered comfortably, and in good condition |, In Dr. Pole’s letter the following statement is made : 
for the market. A oe of “4 ne. erie — carry awe 
; > : +e ;. | enough to propel it throu e air at 20 miles an hour. 
The Drogheda Steam Packet Company, Limited, is | Weer, Mie, Td hope ao misleading a statement will 
one of the oldest steamship companies in the United |) it Have the effect of inducing any one to waste time and 
Kingdom, having been formed in 1825. The following | money en such a project, which must end in failure. 
articulars of the steamers built for the company will | Jn the first place, there is no doubt that the balloon 
Be interesting historically, as well as from its indica- | would carry power enough for the speed mentioned, but 
tion of the steady progress of the company : | the real difficulty lies in so trussing the balloon that it 





Length, | Material. | 











Name, Builders, Place Date. Engines. _ 
ft. | | N.H.P. 

Town of Drogheda 124 | Wood Scott and Co, Greenock 1826 Side beam 90 
Fair Trader 134 | os ee. ai a 1829 as 100 
Green Isle 137 | > ” 9 me 1833 | - 150 
Trishman 144 | ” Es os as 1834 * 170 
Granu Uile ee 144 oi - os os 1835 | be 200 
Faugh-a-Ballagh 177 Iron Caird and Co, a 1844 he 290 
Brian Biroimhe 165 . R. Napier and Sons Glasgow 1846 i 300 
St. Patrick 180 ~~ Caird and Co. Greenock 1846 b> 336, 
Leinster Lass .. a * 200 | os Rt. Napier and Sons. Glasgow 1849 e 350 
Present Fleet. | | 1.H.P 
Colleen Bawn .. .. at ef - Randolph, Elder, and Co. ‘i 1262 Diagonal compound 1350 
+ re-engined so 1c aren: James Jack and Co, Liverpool 1884 Oscillating compound 1500 

Lord Athlumney 232 ” A. and J. Inglis Glasgow 1871 Diagonal compound 1350 
Tredagh.. ; 241 es os i ise 1876 aa a 1450 
Nora Creina . oe 261 mm os a af 1878 ay S 1600 
Kathleen Mavourneen 261 Steel James Jack and Co. Liverpool 1885 Oscillating compound 2000 


would keep its shape, there being so much difference be- 
tween trussing a balloon 30 ft. in diameter to withstand a 
speed of 13 miles an hour (which is the highest speed yet 
attained) and trussing one of 50 ft. diameter for a speed of 
20 miles an hour. Even if this difficulty could be over- 
come, what practical use could a cumbrous machine of this 
nature be put to ? 

We will suppose a voyage of 50 miles was undertaken ; if 
an adverse breeze were to spring up the balloon would be 
brought to a standstill, and a sudden gust would rip it to 
shreds, if it were being driven hard. But supposing the 
voyage complete, it would be very dangerous to alight. I 
once heard one of our most experienced aéronauts say that 
in a breeze the moment the grappling iron takes hold, the 
balloon is subjected to the same treatment asa tin can tied 
to a dog’s tail. 

Aérial navigation can only be accomplished by taking a 
lesson from Nature. We will take the case of a bird 
weighing 20]b. Now if Nature had decreed that the 
weight should be supported by a balloon, what a ridiculous 
figure this bird would have cut. Instead of this we find 
the body and wings of a bird made in the best way for 
cleaving the air, and to enable it to make a passage 
against the wind. The best fliers can easily make 30 
miles an hour against a 20-mile breeze, and keep up this 
, speed for a long time without resting. To accomplish 
this there must be a considerable expenditure of power, 
and the question naturally arises whether we possess in 
the steam engine sufficient power in proportion to weight 
to enable us to imitate the flight of abies. 

Now the first thing that suggests itself is a torpedo boat 
running at upwards of 22 knots an hour, and developing 
sufficient power at this speed to produce a thrust on the 
screw-shaft equal to about one-twelfth of the total weight 
| of the boat. 

It is very difficult to believe that any large bird possesses 
anything like this amount of power in proportion to 
weight ; but to settle this question, I beg to suggest that 
one of our scientific societies should carry out a series of 
experiments to ascértain the effect of different-shaped 
bodies while passing through the air at various speeds. 

I would also are that Messrs. Denny, the eminent 
shipbuilders, should be asked to grant the use of the 
splendid machinery they possess for testing ship models, 
as I am sure that the only way to obtain really accurate 
— is to cause the models to travel through perfectly 
still air. 

If this can be arranged I believe that the results will be 
very valuable, and I shall be glad to render any assist- 
ance in my power, and also to contribute 20/. towards the 
expense of carrying out the experiments. 

Yours obediently, 
Horatio PHItips. 

The Woodlands, Isleworth, March 17, 1886, 


HOFFMANN’S RAIL AND ROLLING SHEEP 
TROUGHS. 
To tHe Eprror or ENGINEERING. 


It is rather surprising that such an old-established 
reency 4 | should have passed unnoticed by Mr. Sand- 
ham in his paper ‘‘On the History of Paddle-Wheel 
Steam Navigation,” read in March, 1885, before the | 
Institution of Mechanical Engineers. The Drogheda 
Steam Packet Company claim to have first introduced 
into the ordinary cross Channel trade, iron hulls, 
steam winches, compound engines, steam steering gear, 
the electric light, and steel hulls. After such a state- 
ment no one need be surprised to learn that the com- 
pany has been in every way sucessful, nor can it be 
denied that such success has been well merited. 





STONE-DRESSING AND QUARRYING 
MACHINERY. 
To THE EprTor oF ENGINEERING. 

Sitr,—Further explanation of the Crump and Brereton 
machine may be of interest in view of the letters from 
Mr. Hunter, Mr. Bale, and ‘‘ Beta,” published in your 
journal February 19th and 26th, and, with your permis- 
sion, we will state our experience with it regarding the 
three points raised in those letters: 1. The durability of 
the plate ; 2, Its work in an undeveloped quarry; 3. The 
cutters used. 

Steady work in the quarry during a period of three | 
years, has demonstrated that in our system of driving the 
plate, the holes do not wear; in this work the machine 
had to cut through beds of sharp flint ranging from 4 in. 
to 4 in, in thickness, the flint strata being in the snd 
beds of a hard slate, which itself was of a density at least 
four times that of the Portland stone ; for experimental 
purposes on this very point we have likewise worked the 
machine in sharp gritstones from Ohio and Indiana, in 
serpentine, in white marbles, and in granite. It was after 
a series of practical tests running through three years, 
that we felt assured that the wear would occur on the 
removable spurs of the driving pinions, that the holes 
in the plate would remain uninjured by wear, and 
that we should not have occasion to use the steel saddles 
which we had at first devised to meet the contingency of 
the plate wearing. 

We have ved this machine not only in a large 
quarry with tolerably uniform stata, but also in strip- 
ping hon through the upper beds of rock immediate 
after removal of the earth top, and in these beds, théenh 
full of faults and of irregular and interrupted cleavage, it 
has served us well in place of powder, as we were enabled | 
by its use to make something of this top rock, and to put 
the quarry into shape before working down to the regular 





8. 

We have found the form of cutters which we use well 
adapted to our purpose, as they possess great strength, 
and in the manner applied, they divide our narrow cut of 
gin, into three parts, so that each tooth has cut of about 
din. width to make. We have used the same teeth in 
hard gritty material for 300 days’ work of 10 hours each 
without change other than to sharpen by grinding as  S1r.—In reply to the letter signed by ‘‘Nemo” in 
ons L-*. — issue of the 26th ult., Mr. Hoffmann, of No. 7, 

t is difticult for any one to criticise properly the work- Kessel Strasse, Berlin, N., begs me to say that his 





‘* Patent angular rail” is being largely employed on the 
Continent, especially in brickyards, factories, &c., and 
that he has supplied already over 300 kilometres of the 
smaller section. Mr. Hoffmann gets these rails rolled in 
Germany, and will be glad to answer any inquiry res- 
pecting them. 

About the ‘‘ rolling machine for rolling sheep troughs” 
Mr. Hoffmann can give no information. 

Yours truly, 
158, Fenchurch-street, London, March, 17, 1886, 


. 








THE TRIAL OF RAILWAY COUPLINGS. 
To THE EprTor or ENGINEERING. 

Srr,—In your last issue I gave the list of conditions 
which are considered necessary for efficient wagon coup- 
lings. More than 300 models and drawings have been 
submitted by the various inventors, from which number 
the committee has selected the vestghe | for practical 
trial on the 29th inst. at Nine Elms: Messrs. Young- 
husband and Hudson, Darlington ; W. Hill, Stoke-on- 
Trent ; R. Lansdale, Halewood; Wass and Wheeler, 
Oldbury ; S. Pettit, Kingston-on-Thames ; J. W. Wood- 
thorpe, Loughborough Junction ; Morris Brothers, Don- 
caster; Cook and Son, Glasgow; J. W. Royston, 
Accrington ; Latham Brothers, Sheffield; J. Davies, 
Salford ; J. T. Roe, Balham ; G. Turner, Ashton-under- 
Lyne ; Beddall and Small, Openshaw; J. H. Betteley, 
Old Broad-street, London ; W. H. Moon, New Swindon ; 
F. Attock, Newton Heath; G. Fenwick, Gateshead ; 
H. O. Williams, Stockton-on-Tees ; Mitchell Brothers, 
Keighley ; J. W. Hancock, Leicester; C. B. Phillips, 
Chester; Ibbotson Brothers, Sheffield; Richardson and 
Greenwood, Harrogate ; W. Boucher, Bulls Jill, Glou- 
cestershire ; Hannays, Cowan, Glasgow ; Darling, Glas- 

ow; E. Heinke, Upper Teddington; and F. W. 

rewhitt, Barrow-in-Furness. 
I am, Sir, yours faithfully, 
LEMENT E, STRETTON, 
Vice-President and Consulting Engineer 
Amal. Soc. Ry. Servants, 
Head Offices: 306, City-road, London, E.C., 
March 15, 1886. 








TELEPHONE STATISTICS. 
To THE EpIToR OF ENGINEERING, 

S1r,—The telephone statistics given in ENGINEERING, 
5th February, page 141, are rather deficient with regard 
to Denmark. The following, compiled partly from official 
sources and partly from information received from Messrs. 
Atzens and Thorstonson, telegraph engineers, of Copen- 
hagen, will give a better idea of the development of tele- 
phonic and telegraphic communication in Denmark. 

















Telephones. 
| | 
Inha- Telephone Annual 
Somme. bitants. | Subscribers. Charge. 
No. | No. a a" 
Copenhagen 315,000 ) 3 1200 8 10 
| 8. 23 public 
& | stations. 

Elsinore 9,000) 43 8 10 
Kjige* 3,500 | 30 | 5 12 
Nestred* ... 5,000 20 2 0 
Kallundbor; 3,500 40 5 12 
Stage om i: ue 3,000 30 2 16 

Nypjobing on Fub- 
stor as aes 5,000 40 5 12 
Nakkov on Laaland _ 6,000 65 5 12 
Odama ane .-| 22,000) _. 201 5 12 
Svendborg ... 8,000 | 2 80 5 12 
Nyborg 5,500 | 8 17 5 12 
Assem a she 3,500 | & 5L 2 0 
Faaborg and Ringe 3,500| = 25 5 12 
Middelfort ... =| $000) ° 37 4 0 
Frederikshaven 3,000 35 2 16 
Aalborg... 15,000 200 3 16 
Randers 14,000 50 3 16 
Aarhus 25,000 | 100 4 4 
Horsans 13,000 150 2 16 
Veile... 7,500 67 3 16 
Kolding 8,500 130 2 16 
Esbjorg 1,000 43 2 4 

22 towns 482,500 | 2677 


| 





* These are being connected, but connection not com- 
pleted. 
These telephones have all been established by local 
companies and most of them pay a fair dividend. 
Telegraphs. ‘ . 
The State telegraphs of Denmark comprisc 1270 pe 
lish miles of land and sea lines (6200 miles of wire) an 
348 stations (7 in Copenhagen). ‘The Copenhagen Town 
Telegraph Company has 14 stations in Copenhagen, SF 
direct connection with the State Telegraph and Tele- 
phone Company’s stations. Charge for a town message 
of ten words, 15 oere (2d.) and 1 oere (ed) for each — 
above ten. The Store Nordiske Telegraph Els 4 
(Great Northern Telegraph Company), established in . 8 
by Mr. Tietgen, of Copenhagen (capital 1,500,000/.) has 
seventeen sea cables of the aggregate length of a 
tical miles in Europe and Asia and three stations in 4ns- 
land, two in France, one in Sweden, three in Russia, one 
in Siberia, and four in China and Japan. The remo | 
possesses two steamers cf 1580 tons each, for laying an 





repairing cables, and the company’s officers (all Danes) 
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are contructing and managing over extensive systems of 
Chinese State telegraphs. 
Yours truly, 
C. J. HANnssEN, C.E. 

Kolding, Denmark, March 11, 1886. 

P.S.—The fire — stations of Copenhagen are 
connected by telegraphs, and on many street corners are 
placed boxes, accessible to the public, for giving notices 
of fire to the brigades. 








THE NIAGARA FALLS BRIDGE. 
To THE EDITOR OF ENGINEERING. 

S1r,—lf you will kindly allow me space in your valu- 
able sok I should like to call attention to a point in 
Mr. Schneider’s paper ‘‘ On the Cantilever Bridge at the 
Niagara Falls.” 

In getting out the reactions of the three points of support, 


A, B, C, he makes them equal to, at A, Ro = Pim , 2 SS 


at B. Ry = Pill — + Pa ae ot C, R. = P., that is to 


say, that the weight b, affects the reactions Ro Rj, He 
then goes on to state that if bracing is put into the panel 
B, C, the strains in the two arms of the cantilever will be 
ambiguous, therefore he has left them out; and in sup- 

ort of this action he has advanced the theory that there 
is no shearing strain in the panel, and in proof of this 
he states that “‘If the assumption is correct, that there is 
no shearing strain in the panel over the tower, the moments 


Bi—4-+1 +B D 





in the section B, C, must be in equilibrium, or the follow- 
ing conditions must be fulfilled. Rol; — Py % = Ps a2, 
and by replacing Ro by its value given above we arrive 
at P, 2 = P22.” In the first place the moments in 
the section B, C, must be in equilibrium whatever the 
strains may be; otherwise we have movement and 
the equation of moments Ro; — P, % = P, P. would 
apply whether there was bracing or not; now supposing 
that the;holding down bolts at B get loose through vibra- 
tions from other causes, and that the right arm is loaded 
and the left arm unloaded ; we have then a negative re- 
action at A;, and the whole structure tending to turn on 
the point C, and the panel B, C may be considered as 
part of the left arm of the cantilever: sothat we have one 

anel without braces, and the result must be deformation. 

herefore under certain loading there will be shearing 
strain in the panel B, C, and though leading to ambiguity, 
the bracing is necessary. 

Wandsworth, March 17, 1886. ET. 








Erratum: Hyprauric Sart Minrnc.—In the account 
of the hydraulic salt mining in the State of Michigan, 
which appeared in our last issue, the words “ chloride of 
calcium” were inadvertently substituted for ‘‘ chloride of 
sodium” in the tables of analysis, 





FLOATING CRANE FOR THE TitBuRY Docks.—On Mon- 
day, March 8, there was launched from the yard of Messrs. 
Samuda Brothers, a powerful floating crane for the Til- 
bury extension of the East and West India Dock Com- 
pany. This crane—named the Leviathan—is constructed 
under the patented designs of Mr. Walter Hunter, of the 
firm of Hunter and English, of Bow. The hull is 110 ft. 
long, with 44 ft. beam, and a depth of 9 ft., while the 
crane, which resembles sheer-legs, is capable of lifting 
and swinging weights up to 50 tons at a radius of 47 ft., 
and of masting the largest ships in the Port of London. 
The vessel is propelled by twin-screws of 5 ft. diameter, 
driven by two pairs of compound engines working collec- 
tively to 150 horse-power. The boiler is of the ordinary 
return-tube type, and will be worked at a pressure of 
75 1b, per square inch. The crane, with its engine and 
lifting gear, is placed centrally on the deck of the vessel, 
and is carried on and worked from a circular revolving 
steel platform, which rests on cast-steel rollers running 
upon a steel curb 26 ft. in diameter. e curb is sup- 
ported by a wrought-iron cylinder built into the hull and 
connected by bulkheads to the vessel. The sheers and 
their machinery are balanced by a fixed counterweight 
Placed at the back end of the framing of the crane. The 
weight of the load, which is being lifted, is counter- 

lanced by means of a movable counterbalance, which is 
adjusted to the weight to be lifted by means of a pair of 
horizontal screws of large diameter driven by a Willans 
three-cylinder engine. The crane is rotated and the 
lifting gear worked by means of a pair of engines, each 
having a 12 in, cylinder with a 12 in, stroke. The crane 
mechanism is controlled by one man from one spot under 
the direction of the captain. The hull of the vessel is of 
iron, as is also the framing of the crane, but the jib, which 
consists of two members, circular in section, is made of 
steel. The vessel is capable of being propelled at a speed 
of four and a half miles per hour, and can be run along- 
side a ship while lying at her berth, and can take out or 
me on board heavy pieces of machinery or guns while 

€ ordinary operations of loading or discharging the ship 
a going on from the quay, thus obviating the necessity 
rr taking her from her berth to the sheer-legs. The 

eviathan has ample deck room for carrying guns, 
twour-plates, boilers, or pieces of heavy machinery, and 
f © crane moreover is so constructed that it may be used 
a assisting in the ordinary operationsof loading and 
= —— cargo. The engines, crane, and machinery 
th =a esigned and made by Messrs. Hunter and English, 

€ hull only being constructed by Messrs. Samuda, 








MISCELLANEA. 

Tuk Cunard Liner Oregon has been sunk by a three- 
masted schooner running into her. She lies in 20 fathoms, 
-_ divers report she is broken in two. No lives were 
ost. 


At the forthcoming Indian and Colonial Exhibition 
1000 incandescence lamps are to be supplied with current 
from batteries manufactured by the Electrical Power 
Storage Company, Limited, of 4, Great Winchester- 
street, E.C. 


The American Consul-General at Panama, has tele- 
graphed to the Mayor of New Orleans, requesting him to 
stop all shipments of labourers thence for the work on the 
Panama Canal, as they have been induced to go by de- 
ception. Large numbers have gone, but have failed to find 
employment. 

The Board of the Buenos Ayres and Pacific Railway 
Company (Limited) announce that the rails have n 
laid from Mercedes to Villa Mercedes (that is, for the 
whole length of the line) and that the Government on the 
15th of February sanctioned the opening of the railway 
under their guarantee as far as Orellanos (250 kilometres). 


The gross receipts of the 22 Laan railways in the 
United Kingdom, for the week ending March 7, amounted, 
on 15,240 miles, to 1,000,092/., and for the corresponding 
period of 1885, on 15,043} miles, to 1,090,576/., an increase 
of 196 miles, or 1.3 per cent., and a decrease of 90,484/., 
or 8.2 per cent. 


The results of a series of experiments made at the in- 
stance of the Metropolitan Board of Works go to show 
that the London sewage can be sufficiently clarified by 
the addition of 3.7 grains of lime and one grain of proto- 
sulphate of iron to each gallon of liquid, and by sub- 
sidence in settling tanks of from one to two hours. 


Some interesting experiments have been made with 80- 
ton guns at the Dover turret. They consisted in firing 
six charges with shot, at a target fixed and movable at a 
distance of about two miles from the shore. Excellent 
practice was made, all the shots falling close by the 
—— a small boat, which looked a mere speck from the 
shore. 


During the great strike on Mr. Gould’s south-western 
lines in America, some men seized a locomotive near Little 
Rock, Arkansas, and started with it to overtake and dis- 
able a goods train, which had been moved previously. 
The officers chased them with another locomotive, over- 
took them, and made their own fast to the strikers’ 
engine. The officers then climbed on to the captured 
engine, upon which the strikers jumped off and took to 
the woods. Firing was opened, and one man was 
wounded. Several of the fugitives were captured. 


A return (C. 4650) has been presented to the House of 
Commons giving a translation of the recent Act of the 
Italian Parliament granting bounties to the Italian 
shipping interest. The chief features of the Act are (1) a 
bounty equal to 24s. per ton for iron and steel ships built 
and registered in Italy ; (2) bounties equal to 8s. per in- 
dicated horse-power of engines, and 2s. 5d. per hundred- 
weight on boilers ; (3) a bounty of 10d. per ton of coal 
brought to Italy in Italian vessels from ports outside the 
Straits of Gibraltar, provided the cargo is at least three- 
fifths of the ship’s burden ; (4) a bounty equal to 64d. per 
net ton for every 1000 miles run from Italy to non-Euro- 
pean ports beyond the Suez Canal and the Straits of 
Gibraltar. 


The forty-third ordinary general meeting of the Surrey 
Commercial Dock Company was held last week. The 
chairman stated that there had been a falling off in their 
timber trade, which, however, had been made up for by a 
reduction in the expenses. Their wheat trade showed a 
slight increase in receipts and a decrease in the expenses. 
The extension of the granaries had been attended with 

ood results. Their dock earnings—on the wood, ware- 

ouse, and dockage departments for the past year—had 
been 332,652/., secured at an expenditure of 188,138/., 
while in 1884 theearnings from the same sources were 
342,134/. and the expenses 209,164/. Resolutions were also 
passed declaring a dividend of three per cent. on the ordi- 
nary stock and on preference stock A (making six per 
cent. for the year) and a bonus of two per cent. all free 
of —— 3 and re-electing the retiring directors and 
auditor. - 


A correspondent to the Times writes: ‘‘ A special 
committee of the Corporation is actively eng in pre- 
paring the plans for the rearrangement and rebuilding of 
the whole of the Corporation offices at Guildhall. It has 
been decided to pull down the whole of the buildings 
with the exception of the new council chamber, the library, 
and the old hall itself, and to erect new offices in a style 
in keeping with the two former buildings. Even the 
Aldermen’s room, upon the ceiling of which is some of 
the finest work of Sir James Thornhill, is to come down. 
This is necessitated by the determination of the com- 
mittee to raise the level of the present offices so as to 
make them on the first floor in comparison with the great 
hall. A frontage of 100 ft. has been secured in Alder- 
manbury. The Basinghall-street front will be constructed 
in the same style as the library, which it adjoins, and a 
carriage “% will be made up to the steps of the council 
chamber. This general scheme has been decided upon, 
and the details have now only to be considered and ap- 
proved by the Court of Common Council.” 


During the past two months there has been a heavy de- 
crease in the tonnage of the merchant shipping of the 
United Kingdom and of the colonies. In the month of 
January 87 vessels were added to the London and Colo- 
nial registers, and 147 removed from them. In February 
the additions to the registers were 69 in number, and the 











removals 142, so that in the two months the excess of 
vessels removed was 133. In January the tonnage of the 
vessels added was 26,363, and that of the vessels removed 
was 40,768 ; in February the additions were 15,183 tons, 
and the removals 35,804 tons. In the two months of the 
present year, therefore, the net decrease in the tonn 

was 35,026 tons. The horse-power of the steam vessels in 
the same period shows a decrease of 1864 nominal. Of 
the vessels removed from the register in the two months 
the large number of 54 were broken up, several iron 
steamers being included in the latter. of those removed 
from other causes, 34 were sold to foreign countries. It is 
noticeable thut the additions to the register include many 
vessels of very small size, more than half the iron steamers 
registered last month being under 60 tons net register, 
while the steamers removed are of a larger size generally. 





Tue Mont Cents TuNNEL.—Two goods guards accom- 
panying goods trains through the ffont Cenis Tunnel 
were recently temporarily suffocated. In consequence of 
this, fuel of asuperior quality is to be used in future ; and 
certain engines, which are found to emit too much smoke, 
are no longer to be employed. 





Rariway CaRriacE Sprines.—There is now on exhibi- 
tion at the Royal Aquarium, Westminster, a new form of 
seat spring, which is applied, among other things, to the 
seats of railway carriages. The entire seat is carried on 
a coiled steel spring of peculiar form, and is most luxurious, 
being free to move in all directions, so that every jerk 
and oscillation which the carriage can receive, is perfectly 
taken up, The springs are made by Mr. John Harrington, 
of Coventry. 





Tue Stupents’ Dinner.—The students of the Institu- 
tion of Civil Engineers held their eleventh annual dinner 
on the 4th inst., at the Holborn Restaurant. Covers 
were laid for 166, among whom were many invited guests, 
including Sir Frederick Bramwell, who occupied the 
chair, Mr. W. H. Barlow, F.R.S., Mr. James Forrest, 
Mr. &. Woods, Mr. W. H. Preece, F.R.S., Dr. Hopkin- 
son, F.R.S., and others. The toast of ‘‘ The Institution of 
Civil Engineers” was proposed by Mr. Thorpe who 
explained that, acting upon a suggestion of Sir F’. Bram- 
well, they had established associations in Glasgow, Liver- 
pool, Manchester, and Hull, for the purpose of promoting 
the interests of the students, and of enabling them to 
become acquainted with one another. and so of realising 
the full advantage which was to be gained from their con- 
nection with the Institution. There is no doubt that this 
is a most important step, and one which will prove to be of 

eat value. Students living in the country have often 

ut little opportunity of coming to the London gatherings, 
and thus they lose the social intercourse and the mental 
stimulation which are to be found in meetings for discus- 
sion. If the new arrangement is carefully carried out it 
cannot fail to strengthen the interest of the country 
members, for each will count many personal friends in 
the ranks of the Institution, and in after years can hardly 
ever visit the premises in Great George-street without 
meeting some familiar face. Youth is the time when fast 
friendships are made, and it will be an immense advantage 
to those who find the struggle of life hard, to be able to 
turn for advice and a helping hand to men who, although 
high above them in professional status, yet meet them on 
the common platform of early companionship. Before the 
guests parted they presented to ae late secretary of the 
Students’ Committee, Mr. Wilfred Stokes, a gold watch 
as a testimonial of the esteem and appreciation which his 
indefatigable services had created. 


A Patent Casze.—On the 6th of October, 1884, Mr. 
Daniel Jones, of Cardiff, made application, No. 13,233, 
for a patent for a lock-stitch sewing machine, in which 
for the under thread a commercial reei is used, which 
is contained in a carrier round which the loops are 
passed by a rotating hook. On the 20th of the same 
month an application, No. 13,873, for a similar machine, 
was made by Messrs. W. David and J. Woodley, the 
latter of whom had been a workman in Mr. Jones's 
—- That application was opposed by Mr. Jones, 
and the case was heard by the Comptroller, Mr. 
Lloyd Wise, instructed by Mr. Nicholas Watts, patent 
agent of Cardiff and Bristol, appearing for Mr. Jones, 
and Mr. W. A. Barlow appearing for Messrs. David 
and Woodley. The Comptroller's judgment was to the 
effect that having carefully considered the evidence 
filed in the matter, he found that the declarations were 
somewhat conflicting, and in several respects the evidence 
might have been made more conclusive if the declarants 
could have been examined; he, however, refused to 
seal a patent to Messrs. David and ———e upon the 
= No. 13,873 of 1884. Messrs. David and 

oodley gave notice of appeal, but the appeal has not yet 
come on. Meanwhile, Mr. Woodley entered opposition 
to Mr. Jones’s application for a patent, and this case came 
before the Comptroller on Wednesday last, when Mr. 
Lloyd Wise (instructed by Mr. Watts, as before) ap- 
peared for Mr. Jones, and Mr. T. Aston, Q.C. (in- 
structed by Mr. Barlow), for Mr. Woodley. After Mr. 
Lloyd Wise had opened the case, an order allowing Mr. 
Jones’s patent to proceed without prejudice to the oppo- 
nent on appeal, was made by consent. Mr. Jones’s inven- 
tion appears likely to prove valuable, as his machine has 
been found efficient, and we believe that although abor- 
tive attempts in the same direction have before been 
made, there is not as yet in the market any machine 
using two reels so as to dispense with the serious incon- 
venience and loss of time resulting from having to con- 
stantly wind a fresh supply of thread upon the spool, or 
upon the bobbin of the shuttle, used to carry the lower 
thread in ordinary sewing machines, 
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But although we have much to be thankful for 
there is much left to desire. Were it not by con- 
trast with the unexampled maladministration in 
this department in past years, and had not the 
public sense of right been dulled by the greater 
evils that have been recently disclosed, such state- 
ments as those made by Sir Edmund Commerell 
and Lord Charles Beresford, in the House of 
Commons, would call forth expressions of indig- 
nation throughout the country. 

The great gain in the present instance is Lord 
Charles Beresford. He has already been known to 
the public as a gallant naval officer of a type, which 
we pride ourselves, is peculiarly British. He is the 
embodiment of a hero from one of Marryat’s 
novels. Lightheartedness and good nature are the 
elements of his character which most appear on the 
surface, and he has, as we know, that inborn pluck 
and natural love of danger without which a naval 
hero is impossible. Lord Charles Beresford has 
been singularly fortunate in almost monopolising 
the chances for distinction that have fallen in the 
way of British naval officers for a long time past, 


be! but the service he rendered his country at West- 


minster last Monday is far greater than anything he 
has done before. 

We must, however, leave Lord Charles Beresford’s 
speech, and the debate on his amendment, to be 
dealt with in a future article, together with the 
debate of yesterday evening, and for the present 
we shall confine ourselves to a consideration of the 
Navy Estimates themselves. 

We find in the first place that the estimates are 
printed in a somewhat new form, and are, we think, 
more easy to refer to than heretofore. The estimated 
expenditure for the naval service for the year 
1886-87, after deducting appropriations in aid of 
votes, is 12,993, 1007. , which is somewhat higher than 
the estimate of last year, and considerably beyond 
that of 1884-85. The figures for the latter two 
years were: For 1885-86, 12,694,9001. ; for 1884-85, 
11,567,970. These figures include supplementary 
estimates, those for 1885-86 being 308,400/., while 
in 1884-85 they were about three quarters of a 
million. This last sum was chiefly due to opera- 
tions in Egypt ; the original estimate having been 
10,811,770. The increase in the figures of this 
and the last year are due to the newspaper agita- 
tion of about eighteen months ago. 

During the last five years the naval estimates 
have advanced considerably. This has been partly 
due toour operations in Egypt, but more particularly, 
as we have intimated, to the pressure of public 
opinion being brought to bear on the financial 
branch of the Cabinet. The following are the 
figures for the respective years stated : 
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THE NAVY ESTIMATES. 

Tue Navy Estimates were issued at the end of last 
week, and on Monday we had the first instalment of 
the debate in the House of Commons. The aspect 
of naval affairs is certainly more cheering than 
it has been for some time past. Public opinion 
has been aroused to some extent, and ministers 
find that they can no longer, with impunity, sacri- 
fice the most important duty they owe to the nation 
to keep themselves in power ; that is to say, our 
first line of defence is not to be entirely sacrificed to 
budget considerations. 





and of the sum of 1,400,000/. included for naval services in a vote 
¢ = to meet expenses arising out of military operations in 
* These amounts were the net cost provided in the Navy Esti- 
mates. The amounts paid into exchequer as old store and extra 
receipt moneys have since this date been taken in reduction of the 
Navy votes, In the year in question the amount of old store and 
extra receipt moneys was 320,163/. 
{ Made up by three supplementary estimates for Egypt and one 
for Bechuanaland, the latter 50,0001. 
§ Leaving an excess of expenditure to be provided for of 57,8397. 
These figures show more eloquently than anything 
else can, the gain that has accrued to the country 
through the agitation of the autumn of 1884. Had 
the system of allowing the moneys accruing from 
old stores and extra receipts to go to reducing the 
naval vote not been introduced, the estimates this 
year would have been 13,192,238/., or nearly 24 mil- 
lions more than in 1882. Out of the sum now re- 
uired to be voted the following are the chief items. 
he figures refer to the number of the vote: (1) 
Wages, &c., of seamen and marines, 2,902,9001. ; 
(2) Victuals and clothing, 964,400/. ; (3) Admiralty 
office, 203,400/.; (4) Coastguard and Naval Re- 
serve, 207,600/. ; (5) Scientific branch, 113,200/. ; 
(6) Dockyards and Naval yards at home and abroad, 
1,729,500. ; (10) Naval stores, 1,206,000/. ; (10) 
Machinery and ships built by contract, 2,371,3001. ; 
(11) New works, buildings, yard machinery, and 
repairs, 623,700/. ; (15) Half-pay and return pay to 





officers of Navy and Marines, 812,900/.; (16) 
Military pensions and allowances, 905,800/. ; (16) 
Civil pensions and allowances, 333,300/. ; (17) Con- 
veyance of troops, 252,000/. These figures repre- 
sent the amounts required to be voted, the ap- 
propriations in aid being deducted. Of these, 
Vote 10, ‘‘ Naval stores for building, repairing the 
fleet, &c., machinery and ships built by contract,” 
is that in which we take most interest. The 
first section of this vote deals with naval stores 
under which heading the following sub-heads are 
included.* Timber, masts, deals, &c., 162,200/., 
metals and metal articles 516,000/. ; coals and patent 
fuel, 255,000/.; hemp, canvas, &c., 122,000/.; paint, 
&c., and other miscellaneous articles, 180,000/.; 
electrical, torpedo, and other apparatus, 87,8001. ; 
freight, &c., 33,000/. In this section there is a 
decrease of 188,500/. on last year, when the total 
was 1,544,500/., without deducting the appropria- 
tions in aid. 

Section 2 of Vote 10 refers to ‘‘machinery and 
ships built by contract, &c.,” and here we have no 
appropriations in aid to complicate matters. The 
total of 2,371,300/. may be divided into two sums, 
of which 1,187,155/. will represent ordinary or 
normal expenditure, and 1,184,145/. the additional 
ships building by contract. In order to illustrate 
this we will quote the estimates that appeared in 
Section 2 of Vote 10 during previous years. In 
1885-86 the figures were 2,126,000/., the net in- 
crease for this year being, therefore, 245,3001. 

The original estimates issued for 1885-86, how- 
ever, only allotted 1,049,400/. in this section. The 
original estimates for 1884-85 were 1,040,000/. for 
ships and machinery by contract ; in 1883-84, 
1,052,600/.; and in 1882-83, 767,153/. We have 
frequently expressed our views as to the desira- 
bility of building more ships in private yards, and 
need hardly say that we look on the increase of 
1,604,147/. in this section of Vote 10 since 1883 as 
a distinct gain to the country. The sub-heads 
under which Section II. of Vote 10 (machinery and 
ships by contract) is accounted for in the estimates 
we are dealing with, are as follows: A, propelling 
machinery, 730,500/. ; B, hulls, 989,700/.; C, steam 
launches and pinnaces, 10,000/.; E, machinery (not 
manual) connected with capstans, steering gear, &c., 
25,200/.;+ F, repairs and alterations of ships, 
machinery, and stores, 35,000/.; G, superintendence 
of contract work, 18,500/. H, experimental ser- 
vices, 23,500/.; I, breaking up ships and machi- 
nery, 1000/.; K, torpedoes purchased, 51,500/.; 
L, gun mountings and torpedo carriages and gear, 
486,400/. A comparison of the estimates of the three 
or four years gives the figures summarised in 
Table II. (see next page). 

The figures in this Table give the amounts 
asked for in the estimates, but as is well known, a 
good deal of changing about often takes place when 
moneys come to be actually expended, and what 
may be lacking in one department may be made up 
from another. The last estimates, however, con- 
tain a new feature which enables us to form some 
idea of how the money has actually been spent. 
This consists of a column in the statement of the 
vote, showing how much under each sub-head was 
spent in a previous year. Thus in 1884-85 the actual 
expenditures under the sub-heads enumerated 
were A 453,196/., B 309,551/., C 7960/., E 20,967/., 
F 23,6881., G 9552/., H 10,008/., I 5911., K nil, 
L 166,089/. This system of robbing Peter to pay 
Paul is very disturbing to those who would attempt 
to investigate the expenditure of money in the Navy, 
but probably the framers of this system did not lay 
themselves out particularly for encouraging outside 
criticism. 

The total sums actually expended in Section 2 
of Vote 10 during the last four years are as fol- 
lows : Year 1881-82, 633,208/. ; 1882-83, 690,948/, ; 
1883-84, 894,700/. ; and 1884-85, 1,001,614. 

Going back to the Admiralty vcte (No. 3), there 
is an increase of 51007. Two thousand pounds is 
saved by the absence of a civil lord and 11001. by 
the suppression of the Surveyor of Dockyards. 
Against this we have to set a Director of Dockyard’s 

ary (1500/.) and various other additional charges. 
The sub-heads are salaries, wages, and allowances, 
200,3941.; travelling expenses, 5000/.; contin- 
gencies, 2526]. The six Lords of the Admiralty 
get 9400/7. between them, the First Lord receiving 





* From these figures the appropriations in aid are not 
deducted and they therefore represent the full value of 
the material required. The appropriations in aid in this 
section amount to 150,000/. 

+ Including 16,600/, for electric light engines. 






























































* T=increase, D=decrease, 
cluded in the army estimates. 
€| Torpedo carriages and gear included in this, 


nearly half (4500.). The financial and permanent 
secretaries each get 2000/., and private secretaries 
another 1000/. between them, bringing the total 
expense for “‘ the Board” to 14,400/. The Secretary’s 
department monopolises 22,218]. ; the Controller’s 
department, 48,8351. ; the Accountant-General’s 
department, 61,2501. ; six other departments, 
various sums all below 10,000/., while the balance 
is made up by messengers, extra attendance, &c. 
Under Vote 11, new works buildings, yard ma- 
chinery and repairs, the sum of 623,700I. is es- 
timated, being a net decrease of 36,900/. from last 


year's total, but an advance of 155,383/. on the | 


actual expenditure of 1884-85, when the total 
reached only 468,3171. 
year was 481,7001. 


Vote 11 is divided into two parts ; Part I. being | 
for works and buildings for which 475,000/. is es- | 


timated ; and Part II., yard machinery and repairs, 
which will require 155,653. These sums together 
include appropriations in aid, 69531. In the latter 
sum are included (A) new machinery obtained by 
contract 70,901/., (B) constructing machinery in 
dockyards 17,086/., and (C) repairs to machinery, 
caissons, &c., 67,666/. 

The number of officers, seamen, boys, coast guard, 
and Royal Marines for whom provision is made in 
the Navy Estimates for 1886-87, is 61,400. The 
number of steam ships and vessels in commission 
on the first of November last, was 191, or ten more 


than at the first of November of the previous year. | 


These consisted of 30 armour-plated ships, 1 frigate, 
26 corvettes, 1 torpedo ram, 16 sloops, 22 gun 
vessels, 48 gunboats, 25 miscellaneous vessels, 
2 despatch vessels, 7 troop ships, 4 Indian troop 
ships, 4 royal yachts, anc 5 surveying vessels. 
There were also 30 sailing vessels, and 37 stationary 
ships, making a total of 258. 

The appendices issued are almost as voluminous as 
the estimates themselves. They throw a good deal of 
additional light on the nature of the votes. For in- 
stance, we find that 12 admirals, vice-admirals, and 
rear-admirals commanding in chief in England and 
abroad, together with one second in command, 
cost 37,602/., including all allowances. Two 
thousand six hundred and eighty-six commissioned 
officers, from commodores down to chief carpenters, 
are estimated at 713,086/., also inciuding allowances. 
Four hundred and ninety-five subordinate officers, 
from midshipmen to assistant clerks, will receive 
13,0861. ; 882 warrant officers, 114,558/.; and lastly, 
33,375 petty officers and seamen, 1,331,7311. 
Details of extra pay, &c., are given, and particulars 
of officers and men employed ashore. The details 
of salaries and pay in the dockyards are also given, 
by which we see that the new civil assistants to the 
admirals superintendent, are each to receive 10001. 
a year, which is 8831, less than each superintendent. 

At Portsmouth there are 6032 workmen (includ- 
ing 127 fitters, 145 joiners, 119 riggers, 756 ship- 


t Includes 30001. for electric light engines. 
§ Includes 9350/. for electric light engines. 


The estimate for the latter 


{ Up to this time gun mountings had been in- 
|| Includes 16,0007. for electric light engines. 


wrights, and 232 smiths) ; at Devonport, 4806 men, 
all told ; at Chatham, 4475 ; Sheerness, 1659; Pem- 
| broke, 2367; and various others elsewhere, includ- 
| ing 2 at Portland, making a total 19,442 establish- 
/ment and hired men. For ordinary repairs and 
| maintenance Plymouth Breakwater is estimated to 
| cost 29801., Portland 4430/., and Alderney 40001. 

| Officers on the active list receiving half-pay, 555 
‘in all, are estimated to have 81,057/. ; forty-seven 
| admirals requiring 28,105]. There are 2058 officers 
|on the retired list who will receive 572,931. 
| Marine officers claim 77,3031. for retired pay. 
The work distributed to the various Royal dock- 
| yards is also given in an appendix. The number of 
| vessels to be forwarded are given in Table III. : 














Tabs_e III, 
| U Nn d 
n- orpedo 
— Armoured. Protected. protected. Boss... Total. 
Portsmouth. .| 4 ie 5 | 2 29 
Devonport .. “5 1 10 10 21 
Chatham 5 | 2 a «* 7 
Sheerness .. os | oie 8 10 18 
Pembroke .. 3 | 1 : - 4 
Malta.. os | a 2 
| n= — 
| Total wz | 4 25 40 sl 





At Portsmouth the chief work will be on the 
four armoured ships. These are the Camperdown, 
| armour-plated' barbette ship, 10,000 tons displace- 
/ment, 9500 indicated horse-power, and 10 guns. 
| The weight of hull will be 6640 tons and the total 
| estimated cost, without propelling machinery, is 
| 501,178/. The engines and boilers are by Maudslay 
jand Co. at 104,900/. It is proposed to spend 
| 97,1411., leaving 53,7571. for completing the ship. 
| The Edinburgh, armour-plated turret ship, 9150 
| tons, 7520 indicated horse-power, and 9 guns, has 
| a total weight of hull of 6150 tons. The sum pro- 
| posed to be expended is 44,325/., which will com- 
_ plete the total cost, of 539,116/., excluding engines. 
| Her engines were contracted for by Humphrys 
|and Co, at 77,0001. The Howe, armour-plated 
| barbette ship, is 9700 tons, 9500 indicated horse- 
| power, and 10 guns. The weight of hull is 6330 
| tons. The expenditure in the coming year is to be 
| 79,6231., which will leave a balance of 37,2741. to 

complete the full cost of 482,4711., exclusive of 
_ propelling machinery which was contracted for by 
Humphrys and Co. at 103,000/. These three ships, 
_ it will be seen, are well forward, and could speedily 
| be completed were there need for haste. The 
| Edinburgh was built at Pembroke and the Howe 
at Chatham. The remaining ship, the Trafalgar, 
requires more work to complete her. She is a 
turret ship of 11,940 tons, 12,000 indicated horse- 
power, and 12 guns. The weight of hull is 
8520 tons, and the total cost, exclusive of propel- 
ling machinery, will be 686,000/. During the coming 
year (1886-87) she will be advanced 195,000/., leaving 








In the 


The 


276 ENGINEERING. [Marcu 19, 1886. 
“+ SOO, ST ait te atotal of 475,001. The unprotected ships are the 
rere a = torpedo cruisers, Scout and Fearless, each 1430 tons, 
Year. 1882-83. 1883-84. | 1884-85. 1885-86. 1886-87. and 3200 indicated horse-power ; the despatch vessels, 
--— —-—- | Alacrity and Surprise, each 1400 tons, and 3180 in- 
( e oe £ £. ay dicated horse-power ; the torpedo gunboat Rattle- 
A. Propelling machinery .-| 816,473 { rine? D “canoe I weer 140 .| snake, 450 tons and 2700 indicated horse-power ; and 
| ‘ * twenty torpedo boats. The work to be done on 
B. Hulls of ships --| 300,240 { a lhe ey Fb these is to complete for sea after delivery by the con- 
| ( ‘ i tractors. The original estimated as of building 
: ’ 4 4,000 12,000 10,000 d leting, exclusive of propelling machin 
C. Stea hes and “ 5,000 5,000 , and completing, prop g machinery 
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« | |D. Purchase of ships and vessels Nil Nil Nil Nil Nil 13,9251. ; Alacrity and Surprise, each 9606. ; 
3 cheat ” | . Rattlesnake, 4000/., and the twenty torpedo boats 
: i i 28,08 24,700 ,5505 25,200 4 ? : : 2 
a me eS ee ~ ; 81,440 iD sean D 3500 leg se00 D 15350" 32,524l. The contract pricesfor propelling machinery 
z al ali were: Scout(J. and G, Thomson) 23, 600/. ; Fearless 
_ | |E. Repairs and alterations .. 40,000 40,000 lay “go00 p oot | 35,000 | (Barrow Company), 23,2500/., Alacrity and Surprise 
= : ms row 2 itt (Palmer’s), each 29,6801. ; and Rattlesnake (Laird 
& | |G. superintendence of contract work 10,000 : 5.809 ’ apo -e Brothers), 15,3001. With regard to the torpedo 
3) who: : ni rage oh cy boats it is difficult to separate the cost of hulls and 
wn ee § 18,300 13,000 ? { _ 23,500 hi d to attempt to do so cannot be oth 
H, Expe tal | 10,000 13,000 machinery, al pt er 
S atsnse oe at | MS siete hl sd at a0 than misleading. The estimates allow for twenty- 
3 . ba | i 3,000) § 1,500 1,000 nine first-class and two second-class boats. 
2 I. Breaking up ships and machinery r+] 4,000 LD ~—-:1000 f 3,000 ( D 15500 D 500 mansweungeuges Peas sf Mhigates play ae supplied with 
; ‘ | is ei * - ¢ _ 51,500 propelling machinery by J. 8. White, the in- 
fp, Perpedecs pemennaet a + mT a7 { 1 51,503 | dicated horse-power being 5000 and the cost 29,0001. 
: gg pa { 185,580 308,900 4se,4o0q | Nos. 49 to 60 receive their propelling machinery 
fe ORE RONNRNE, tecritte Lo 161,005 1.1 23,675 1 123,320 1177,500 |from Thornycroft, and Nos. 69 to 80 from Yarrow. 
eteote ted} perersiive ads cine pte ty pias — The total power of these last two lots collectively 
Total expenditure 767,153 1,052,600 | 1,040,000 1,926,000 2,371,308 is to be 19,900 and the contract price 133,7001, 
—- a oie \ ah : Tega ig ge second-class boats receive their machinery from 
ee See | ‘4 aie a | ie ee att : Thornycroft’s. Their indicated horse-power is set 


down at 300 and the price of the propelling ma- 
chinery is 31001. 

At Devonport the chief vessel is the steel second- 
class cruiser Thames, of 3550 tons load displacement, 
5700 indicated horse-power, and 12 guns. Her 
total estimated cost is 138,200/., without propelling 
machinery, for which Penn and Sons are contract- 
ing at 53,5001. She will be advanced 43,4001. this 
year, leaving a balance of 10,4691. to complete. The 
unprotected ships are: Landrail, gun and torpedo 
vessel, 785 tons displacement, 1200 indicated horse- 
power, and is to cost 33,1131. without propelling 
machinery, which is to be supplied by Penns at 
12,6001. ; the steel torpedo cruisers Racoon and 
Serpent, 1630 tons, 4500 indicated horse-power, 
and total cost 52,1801., without propelling ma- 
chinery, which is not yet ordered ; the torpedo 
gunboats Sandfly and Spider, each 450 tons, 
2700 indicated horse-power, and costing 18,580I., 
without propelling machinery, also not yet ordered. 
These unprotected ships are all fairly well in hand, 
and the first will be completed this year. The un- 
protected vessels built by contract and awaiting 
completion for service are the torpedo cruisers 
Archer, Brisk, and Cossack, each 1630 tons, 3500 
indicated horse-power, and costing complete, but 
without propelling machinery, 14,000/. ; the propel- 
ling machinery of each of these vessels, which is sup- 
plied by J. and G. Thomson, is set down at 31,667/., 
which includes a premium for estimated additional 
power. The Bramble and Lizard are composite 
gunboats, each of 670 tons displacement, 1000 in- 
dicated horse-power, and cost 65001. each, without 
propelling machinery, which is supplied by Harland 
and Wolff, and is estimated to cost approximately 
about 10,000/. for each vessel. Ten torpedo boats 
are set down at 16,2621. without engines and 
boilers. 

At Chatham Dockyard the five armour-clad ships 
in hand are Hero, Rodney, Warspite, Immortalité, 
and Benbow, the proposed torpedo ram down in last 
year’s estimates having been abandoned. The 
Rodney and Warspite are to be completed during 
the coming year. The displacement of the former, 
which is an armour-plated barbette ship, is 9700 tons, 
the indicated horse-power 11,160, and the weight of 
hull 6330 tons. The cost of hull, &c., is 482,555/. 
The indicated horse-power was estimated originally 
at 9500, and Humphrys and Co.’s contract price for 
the propelling machinery was 102,000/._ The War- 
spite is an armour-plated barbette cruiser, 7390 
tons displacement and 8000 indicated horse-power. 
The weight of hull is 5000 tons, and the cost of 
building and completing with propelling machinery 
385,057. Her engines and boilers were contracted 
for by Penn and Son at 107,600/. The Hero is a 
turret ship of 6200 tons displacement, 6000 indicated 
horse-power, the weight of hull being 4200 tons. 
The estimated cost of completing hull, &c., 1s 
318,3331, Messrs. J. and G. Rennie have contracted 
for the engines at 56,000/. The Immortalité is an 
armour-belted cruiser of 5000 tons, 8500 indicated 
horse-power, and 2990 tons weight of hull. Her 





cost is estimated to be 198,110. for building and 
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completing, together with 57,000/. estimated for 
engines and boilers, which are not yet ordered. The 
Benbow is the armour-plated barbette ship lately 
built by the Thames Iron Works. She is 10,000 
tons displacement and 9500 indicated horse-power. 
The total estimated cost of completion is set down at 
40,0001., the contract price of hull, &c., 525,7651. 
Maudslay and Co. have made the propelling ma- 
chinery, the cost being 107,0001. 

The protected ships at Chatham are the Mersey 
and Severn, second-c ass steam cruisers. The 
former will be completed by the end of the coming 
year, whilst the latter will require another 9997I. 
to be spent on her. They are each of 3550 tons dis- 
placement and 6000 indicated horse-power. The 
cost of hull, &c., of the former is 146,891., and of 
the latter 138,409/. The engines and boilers of 
both vessels have been contracted for by Humphreys, 
Tennant, and Co. at 54,000/. each. 

At Sheerness the ships are: Buzzard, composite 
gun vessel ; Swallow, composite gun vessel ; Grass- 
hopper, torpedo gunboat ; Mohawk, Porpoise, and 
Tartar, steel torpedo cruisers ; Rattler and Wasp, 
composite gunboats ; Pylades, composite sloop, and 
ten torpedo boats. The Benbow will also have 66401. 
spent on her at Sheerness. Of the above the most 
interesting vessel is the torpedo gunboat Grass- 
hopper. She is 450 tons displacement, and 2700 in- 
dicated horse-power. The weight of the hull is 245 
tons. The estimated cost of building and completion, 
without propelling machinery, is 18,580/. The 
engines are not yet ordered, but the estimated cost 
of the propelling machinery for this vessel and the 
two sister vessels, Spider and Sandfly, building at 
Devonport, is 77,0001. At Pembroke the three 
armoured ships are the Anson,armour-plated corvette 
ship, 10,000 tons and 9500 indicated horse-power ; 
the Nile,armour-plated turret ship, 11,940 tons and 
12,000indicated horse-power ; and Aurora, 5000 tons 
and 8500 indicated horse-power. The protected ship 
is the Forth, a second-class cruiser. At Malta, the 
Melita, a composite gun vessel, is being built, and 
her machinery is also to be constructed in the 
yard. The other vessel referred to in the Table is 
a mooring lighter. 








THE ELECTRIC LIGHTING ACT 
AMENDMENT BILL. 

A verry influential committee, under the presi- 
dency of Lord Thurlow, has for some time past 
been striving to obtain an alteration of the Electric 
Lighting Act, 1882. Some months ago a deputa- 
tion from the committee met Mr. Chamberlain and 
laid their views before him, when he suggested 
that they should frame a Bill to alter those portions 
of the original Act to which objection was taken. 
This they have done, and their measure now lies 
before the House of Lords, where it is under the 
charge of Lord Rayleigh. The points of divergence 
between the new and old Act are not numerous, 
and, with one exception, will not meet with much 
opposition. We will consider them in the order in 
which they appear in the Bill. The fact that no 
reliable meter for electricity exists necessitates that 
some other basis or standard of price should 
be devised, and the one which most naturally 
suggests itself is the lamp-hour. But for this to 
have a constant value a certain type of lamp must 
be used ; it is, therefore, proposed to repeal the 
clause which forbids the undertakers to prescribe 
any particular make of lamp, and to permit them 
to have considerable power in this matter. This 
alteration will probably excite no opposition. But 
the same cannot be said for the next, which relates 
to the celebrated compulsory purchase clause. Ac- 
cording to the Act the local authorities, within whose 
jurisdiction there has been established a public elec- 
tric lighting station, have the power, after the ex- 
piration of twenty-one years, to buy up the entire 
undertaking at the then value of all suitable lands, 
buildings, works, &c., without any addition in price 
in respect of compulsory purchase, or of goodwill, or 
of profit. It is the existence of this clause in the 
Bill which has rendered it a dead letter. No 
Sane person would risk his money in a perfectly 
new and little understood enterprise, with the 
knowledge that every loss and the cost of every 
experiment must fall on him, while the eventual 
profit, which would possibly take years to arrive at, 
would go to others long before he had been re- 
couped for his original expenditure. No wonder 


the manufacturers of electric light apparatus groan 
in the spirit when they think of this clause, for it 
has stvod like a fortification between them and the 








investor, and has restricted them to the much more 
confined sphere of private buyers, whose wants 
are comparatively small, and whose faculties are 
quickened by the feeling that they are purchasing 
for themselves, and not for shareholders. It is 
curious that they should not have recognised 
the significance of this clause at first, nor have 
understood that it amounted to a prohibition 
of central station lighting. But they did not, 
and most of them joined eagerly in the struggle 
for provisional orders, some actually obtaining a 
dozen or more. But when they turned to the 

ublic to aid their schemes, they found no support. 

he unwary investor had already been shorn very 
close in the matter of electric patents, and it is 
doubtful whether at that time, he could have been 
induced to try his luck in central lighting. Most 
people knew that the entire apparatus available 
was in a crude condition ; the dynamos would feed 
but few lights each, there was practically no system 
of canalisation, while there were neither men trained 
nor means devised for carrying out domestic illu- 
mination. 

Now, after an interval of four years, during 
which great advances have been made, the electric- 
lighting interests are applying to the Legislature 
for relief. And they will, we believe, receive much 
sympathy and support, for every one, who is not a 
holder of gas shares, must wish well to the electric 
light. Further, it seems unfair that a body of profes- 
sional men and manufacturers should be expressly 
debarred by statute from exercising their vocations 
in the most profitable field before them, if they can 
induce capitalists to find the money for the pur- 
pose. Consequently it may be assumed that a 
reasonable modification of the existing clause of the 
Act of 1882 would pass through both houses, 
and would be welcomed out of doors by hun- 
dreds who long for the greater purity and clean- 
liness which would reign in their homes if gas were 
superseded. The point to be determined is the 
measure of relief to be afforded, and on this ques- 
tion the battle is to be fought. The electricians 
acting, we suppose, on the principle of asking for 
more than they expect to get, boldly avow that 
they are unable to suggest any terms of compro- 
mise, and they claim to have electric light under- 
takings placed in the same position as gas under- 
takings, both as regards privileges and obligations. 
If they were the only parties to the transaction the 
scheme would be feasible enough, but unfortunately 
for them, the public are interested in the affair, and 
have an extended and by no means pleasant ex- 
perience of the ways of gas companies. In spite 
of all the safeguards devised by the care of 
Parliament, the average householder feels like 
clay in the hands of the potter the moment 
the gas company comes on the scene. He takes 
what they choose to provide him, and pays what 
they ask, without more resistance than an energetic 
grumble. He is told that officials are appointed by 
the municipality to see that the gas is of the proper 
quality, and that his meter bears the Govern- 
ment stamp, indicating its integrity. But he finds 
this very difficult to believe, and whether it be 
true or not, he knows that the price he paysis very 
much greater than it would be if the supply of gas 
were not a monopoly. If it could be delivered to 
his house like coals, and he were free to place 
his orders where he liked, the snug 8, 10, and 12 per 
cent. dividends would dwindle just as all othermanu- 
facturing profits have dwindled, and he would gain 
the advantage of competition. But in its very nature 

as supply must be a monopoly, and so must electric 
ight be, and most people are convinced that the 
granting of monopolies for indefinite terms to 
private companies, is very undesirable. But at the 
same time the principle of monopolies for short 
periods is firmly established among us. The in- 
ventor passes weary days and sleepless nights in 
perfecting his scheme, and when he has obtained 
his patent, he expends his last shilling in carrying 
out his undertaking, although in the brief space of 
fourteen years his exclusive privilege will expire. 
The man of letters, likewise, lays the product of his 
mind and of wide research before the public on the 
strength of a copyright which will expire in a given 
time, and will transfer the results of his labour to 
the public without payment or acknowledgment. 
If it be reasonable that men should risk their 
thought and time, both of which haye a money value, 
on the chance of recouping themselves within a 
moderate period, why should the capitalist expect so 
much better conditions? Of course he needs a longer 
term in which togather in the money he has expended, 








for his opportunities of profit are less, but that is 
merely a question of calculation or agreement. If he 
obtain the power to lay his mains all over an area 
of land for which he does not pay, and to say to all 
the inhabitants, ‘‘ You must buy your electricity 
from me, or go without,” surely such a chance ought 
to carry some corresponding drawback, other than 
a limitation not to pay more than 10 per cent. 
How many cotton mills, iron works, or coal mines 
ever realise 10 per cent. over a continuous series of 
years? The fact is that the ordinary investor never 
dreams of receiving any more, and is thoroughly 
well content with a great deal less. 

The electricians raise a plausible objection to the 
scheme of expropriation by pointing out that in the 
present state of affairs the growth of a central 
station and its mains must be gradual. For the 
first few years it will be little more than an experi- 
ment, and by the time the public is educated to the 
use of the electric light, so much of the twenty-one 
years will have expired, they say, that it will be 
useless to expend any more capital, since there will 
be no time in which it can earn dividends. This 
appears to be a difficulty of considerable weight, 
but it might be avoided, we think, by the device of 
dating the shares and letting the authorities buy 
them under certain prescribed conditions as the 
determined period of years expired. When the 
municipality had acquired a certain proportion of 
the share capital they should have the option of 
providing all the additional capital which was re- 
quired, and thus as each successive issue of shares 
fell in, the local authorities would gradually emerge 
from the position of influential shareholders to that 
of owners. , 

The period to be granted to the promoters of an 
installation is a point on which no hard and fast 
rule can be drawn at present. There are two certain 
facts before us ; first, that the early progress of the 
electric light will be slow and difficult, and second, 
that its final and complete success is certain. We 
would, therefore, advocate the giving of very liberal 
terms, at first, in order that enterpirse may be stimu- 
lated, and that experiments on a fairly extended 
scale may be undertaken. Afterwards, when a 
better knowledge of the conditions to be met, of the 
as, sg pe to be made, and of the readiness of the 
public to accept the light has been obtained, then 
the duration of the monopoly might, with propriety, 
be reduced by gradual decrements until at last it 
reached a point at which the capitalists would re- 
ceive a moderate interest, and at the same time be 
able to write off each year a fair proportion of the 
original amount. It is perfectly certain that the 
existing Act must be amended, but we think it 
quite as certain that the purchase clause will not 
be repealed altogether. If the electricians are wise 
they will listen to a compromise and strive to make 
for themselves the best terms they can on that basis. 
Millions of money have been raisedin this country on 
concessions for works abroad, which in the course 
of time lapsed into the hands of the states or the 
cities in which they were situated, and there is any 
amount of capital ready to leap forth for similar 
enterprises, if only decent terms can be offered. 
The public, however, is determined not to reproduce 
the gas monoply, and is in no particular hurry 
about the electric light. Gas is cheap, and long 
use has accustomed us to its inconveniences, so that 
most people are willing to wait afew years, if neces- 
sary, to starve the electricians into surrender. It 
is the case of an anxious seller and an unwilling 
buyer, and it is therefore certain that the former 
cannot dictate the terms of the bargain. 

The remaining provisions of the new Bill relate 
mostly to conditions similar to those which re- 
gulate the payment of dividends and the raising of 
additional capital in gas undertakings, and must 
stand or fall with the purchase clause. 


THE BOILER EXPLOSION AT CARDIFF. 

One of the most fatal and disastrous boiler ex- 
plosions we have had to record for some time past, 
occurred on the morning of Monday, the 8th inst., 
at Cardiff, on board the steam-tug Rifleman, be- 
longing to that port. The tug was the property of 
Mrs. Spear, Museum Hotel, South William-street, 
Cardiff, and is stated to have been built on the Tyne 
in the year 1860. About five years ago, however, 
the old boiler was taken out and replaced with a new 
one made by Messrs. Chapman and Williams, of 
Cardiff. On the morning in question steam was 
raised as, usual, and the tug, after towing a vessel 
from the Old Canal to the West Mud, proceeded to 
the head of the pier, where she had been lying about 
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fifteen minutes, waiting to take another vessel in 
tow, when the explosion occurred. 

As will be seen from the illustrations which we give 
on page 274, Figs. 1, 2, and 3, the boiler was of the 
ordinary multitubular marine type, and measured 
about 10 ft. in length hy 8 ft. 6in. indiameter. The 
shell was made of eight plates laid longitudinally, 
and single-rivetted, with the exception of the bottom 
plate, which was double-rivetted, and measured 
is in. in thickness. The thickness of the adjoining 
plate on each side was ;’, in., and the remainder of 
the shell in. The front end plate was in three 
pieces, the top and bottom being ,% in., and the 
tube-plate ,%; in. in thickness. The back end was 
in two plates each ’ in. thick. Each end plate was 
stayed to the cylindrical shell with gussets, there 
being three at the front end above the tubes, 
while at the back there were six at the top and 
three at the bottom, the gussets in each case being 
secured both to shell and ends by means of single 
angle irons, 

The furnaces measured 2 ft. 9in. in diameter by 
7 ft. in length. The combustion chamber measured 
2 ft. 3in. from front to back by about 5 ft. in 
height, and 7 ft. 2in. in width. The back of the 
combustion chamber was formed of three plates, 
each #in. thick, the central one, which was flat, 
being stayed to the back end plate by 14 screwed 
stud stays 1} in. in diameter at the bottom of the 
thread and rivetted over at the ends. 

The tubes, which were 64 in number, measured 
34 in. in diameter externally by about } in. in 
thickness. The tube-plates were also stayed by 
means of eight longitudinal bolts 1,4 in. in dia- 
meter, secured by internal and external nuts at 
the front and external nuts at the back. 

The boiler was equipped with one steam stop 
valve, one feed check valve, one blow-out cock, one 
glass-water gauge, one dial pressure gauge, and two 
safety valves of lever construction, one being 
inclosed, and the other open. The ordinary 
blowing-off pressure is stated to have been about 
35 1b. on the inch, 

From an examination of the fragments there can 
be no doubt that the boiler gave way in the first 
instance at the back of the combustion chamber, 
the plate being forced over the heads of the two 
rows of stud stays by which it was united to the 
back end. On being thus deprived of support the 
back of the chamber was bulged inwards and rent 
through the top row of stayholes as shown in 
Figs. 4 and 5. From a consideration of Figs. 1 and 
2 it will be seen that the two rows of stud stays not 
only supported the flat back of the combus- 
tion chamber, but also formed the sole tie 
between the front and back of the boiler. In 
fact, the lower portion of the front end plate 
depended non them for support almost entirely. 
On the collapse of the combustion chamber 
and consequent severance of these stays, the three 
gussets above the smoke tubes at the front proved 
inadequate for the extra strain put upon them and 
gave way, when the end plate, along with the whole 
of the smoke tubes and combustion chamber, was 
blown forwards, while the cylindrical shell along with 
the back end was forced in the opposite direction. In 
consequence of the bottom of the front end giving 
way before the top the shell was canted up at the 
back, and received a considerable angle of elevation. 
It was shot to a great height, and finally alighted 
at a distance of about 300 yards on the stern of an 
Italian ship, the Clotilde B, which had just arrived 
from Bordeaux, and was lying in the East Basin at 
the time, a man who was standing at the wheel being 
almost decapitated and killed on the spot. The 
crew of the tug, consisting of four men and a boy, 
were all killed. The men are said to have been 
standing round the steam dome at the time warm- 
ing themselves, and the bodies of four of -them 
were blown into the air, and alighted on the head 
of the pier, one of them ata dis:ance of 50 yards 
from the vessel. The only person on board the 
tug, in addition to the crew, was a pilot, who was 
going out to join a vessel. He was sitting in the 
fore cabin at the time, and after the explosion was 
found floating in the water unconscious, and was 
rescued. The captain of the tug Pleiades, lying in 
the West Basin, was also struck with some of the 
flying débris, and had several ribs broken in addi- 
tion to receiving other serious injuries. On the oc- 
currence of the explosion the tug immediately sank. 
The wreck, as will be seen from an engraving which 
we propose to give in our next issue, was most com- 

lete. The vessel was entirely gutted, there being 

ittle left beyond the damaged hull. 


With regard to the cause of the explosion we may 
say that the plates of the boiler appeared to be little 
the worse for wear. As stated above, the boiler was 
comparatively new, having been put into the vessel 
about five yearsago. There was a slight bulge at the 
crown of the port furnace in consequence of over- 
heating, “and a stop rivet had been put in to stop 
leakage. But this was an old defect, and had 
nothing to do with the explosion. With this ex- 
ception, the boiler throughout appeared to have 
been in fair working condition. An examination, 
however, of plates forming the back of the com- 
bustion chamber clearly showed that the ordinary 
working pressure of 35 lb. had beenexceeded. The 
plate between the screwed stud stays was seriously 
bulged, the extension thereby produced so enlarg- 
ing the holes in the plate that the studs lost all hold 
on the thread and slipped out without damaging 
the thread. This action will perhaps be better 
realised by a reference to the enlarged section of 
plate and stays shown in Fig. 6. 

It may be here mentioned that this enlargement 
of the stay holes in flat plates strengthened with 
screwed studs when subject to pressure as in a 
steam boiler, has been noticed on prior occasions. 
A capital illustration of this action was afforded in 
the case of the plates forming the flat surfaces of 
the boiler which burst on board H.M.S. Thunderer 
in the year 1876, while further interesting examples 
were afforded in the elaborate series of experimental 
bursting tests conducted by the Board of Trade to 
ascertain the strength of flat plates stayed with 
screwed studs, when simply rivetted over at the 
ends and also when nutted. A consideration of the 
action just described will explain why such an im- 
portant addition is made to the strength of flat 
plates by the application of nuts to the ends of 
the stud stays, and we have ventured to digress 
slightly on this point, as we believe the valuable 
assistance afforded by nutting the end of these stays 
is not so fully realised amongst boilermakers gene- 
rally as it deserves to be. 

To turn again to the cause, we think there can 
be no doubt the explosion was due to excessive 
pressure, and that the free working of the safety 
valves must have been in some way interfered with. 
These valves were found immediately after the ex- 

losion and at once locked up by order of the 

oard of Trade pending the official inquiry which 
is being instituted by Mr. James Ramsay, under 
the provisions of the Boiler Explosions Act. 

The inquest on the bodies of the six men who 
were killed was opened at Cardiff Town Hall before 
Mr. Coroner Reece on Tuesday, the 10th inst., but 
after formal evidence with regard to the identifica- 
tion and finding of the bodies had been given, it 
was adjourned till the following Thursday. 

At Thursday’s sitting evidence was given by Mr. 
John Williams, who said he was a foreman boiler 
maker in the employ of the Tyneside Engineering 
Company. He was formerly a member of the firm 
of Chapman and Williams, who made the boiler 
which exploded. It was made expressly for the 
tug Rifleman, and was put in in March, 1880. 
With ordinary work he had known similar boilers 
to last twenty years. The Tyneside Engineering 
Company had effected some slight repairs to the 
boiler, but had not overhauled it. The deceased 
engine man was engaged on the tug when the boiler 
was putin new. He was a competent man, and 
seemed to understand everything he was doing. 
The boiler when new, as far as he could remember, 
was able to bear 301b. tothe inch. A small patch 
was applied to the bottom of the back end plate in 
April, 1883, in consequence of leakage. He did 
not know if the pressure of steam had been re- 
duced since the boiler was new. In 1883 the fur- 
nace was bulged in consequence of over-heating. 
He should consider a pressure of 451b. too much 
for the boiler. 

At this point the coroner stated the Board of 
Trade officer had informed him that he would not 
like to give evidence before the jury until the Board 
of Trade inquiry was completed, and that being so 
he thought it would be well to adjourn the inquiry 
until 3 p.m. on Wednesday, March 17. On that 
day the investigation was resumed, and evidence 
was given by Messrs. Chapman and Williams, the 
makers of the boiler, and by Henry Lovell, a 
former engineer on the tugboat, while Messrs. 
Stewart and Butterworth, Board of Trade officials, 
presented a report. From the facts adduced there 
appears to be no doubt that, as we have remarked 








above, the action of the safety valves had been in- 
terfered with, and as a result the jury returned the 


following verdict: ‘*The explosion was caused by 
over-pressure of steam, which arose from the pin or 
stud in the cover of the governing valve being 
screwed down to prevent the escape of steam, and 
we also believe that the lever valve was overloaded. 
We, as a jury, strongly recommend that tugboats 
should be periodically surveyed and examined like 
all other steamers.” It was stated by the coroner 
that upon this verdict the engineer of the tugboat, 
had he been alive, would have been committed for 
manslaughter. 

As the entire crew of the vessel were unfortunately 
killed the precise facts immediately attending the 
occurrence may probably never beknown. We think, 
however, that the results of the inquiry fully confirm 
the views we have expressed as to the cause of the 
explosion, and also prove that the disaster with its 
attendant loss of life was one that could have been 
prevented and ought never to have occurred. Con- 
tinued investigation of these occurrences only serves 
to strengthen the opinion we have long held regard- 
ing them, viz., that they are not necessary concomi- 
tants of the use of steam. On the contrary, the 
continued sacrifice of life resulting from them, is 
one the country should not be called upon much 
longer to make. 


THE RAILWAY ACCIDENT AT MONTE 
CARLO. 

Asu Wednesday, the 10th inst., must have been, 
with good reason, a day of mourning to the people 
on the Riviera. The appalling railway accident 
which occurred on that day half-way between the 
stations of Monte Carlo and Roquebrune probably 
made a greater sensation than the number of deaths 
would warrant, on account of the exceptional cha- 
racter and beauty of the scenery, with which the 
horrors of crashing railway trains are about the last 
thing to be associated. Considering, too, that by 
far the greater part of the visitorsto the Riviera 
are English or American, the news of such a catas- 
trophe was brought home to many of us with 
perhaps more force than if it had occurred elsewhere 
on the Continent, and it was an immense relief to 
many to hear that no English or Americans hap- 
pened to be amongst the sufferers. 

It would seem that a train from Nice to Venti- 
miglia, which is the eastern limit of this section of 
the Paris, Lyons, and Mediterranean Railway, 
stopped at Monte Carlo to set down passengers 
about 5 o’clock p.m. Another train from Venti- 
miglia to Nice had arrived at Roquebrune, a station 
some two miles from Monte Carlo, and being a 
single line it should have waited at Roquebrune 
until the other passed it. It appears, however, 
that the station master at Rougebrune, thinking 
the other train had passed, started the train 
for Nice from his station, and shortly after, the 
station master at Monte Carlo, mistaking the 
number of signals given by the electric bells 
announcing the departure of the train from 
Roquebrune, also allowed his train to start. The 
latter had hardly proceeded 500 yards before the 
driver observed the smoke of the advancing train, 
but, owing to the very sharp curve, not the train 
itself. He, however, shut off steam and reversed 
his engine, and had greatly reduced speed when the 
other train struck his with the force due to a speed 
of some 30 to 35 miles per hour. It seems that 
when the two engines came into view of each other, 
they were about 200 yards apart, and had both trains 
been fitted with efficient continuous brakes, nothing 
would probably have been heard of the occurrence. 
Indeed, as one train had almost come to a stand, 
had only that for Nice been thus equipped, it would 
in all likelihood have been sufficient to prevent any 
damage. As it was, the trains, which consisted 
of sixteen carriages each, were terribly battered, 
seventeen vehicles being smashed to pieces, four of 
them falling over the cliff into the sea, while but for 
a parapet, probably the whole ofthe carriages would 
have met with the same fate. Fortunately there 
were very few passengers, but of these seven were 
killed and thirty injured. There was nothing very 
unusual or mysterious in the circumstances which 
led to these two trains meeting on a single line 
of rails. Some one blundered, no doubt, but such 
accidents have nappa before, and in this 
country, with much more disastrous results. 
That two trains should meet face to face, generally 
conveys the idea of the worst possible form of 
railway sont £ and . neta. See be ncaa 
at high s , this might be the case. e en ) 
iene to absorb a considerable part of the 








shock, and it has unfortunately been proved 
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ny times that when one train runs into the rear of — 17.24 : ayes 
Tending train, the results may be much worse than e . r equeaiantty 8) the power given out at the distant end, it follows 
when meeting face to face. At Penistone, where and this corresponds with about 60 ampéres per that the+ sign alone ig admissible. Hence the 
only one train was concerned, it will be remembered | square centimetre, or 393 ampdres per square inch. | current which must be used to obtain the maximum 
that 24 people were killed and 64 injured, Now, suppose itis desired to apply this result to | economy 18 
awful loss of life being due to the fact that the | the following case, which will frequently be met with vite a/ 1 ie oe 
train was allowed to run unchecked over & bridge | in electric lighting and the transmission of power : Vv Vint 2) 

What size of copper conductor ought to be used! Substituting the values employed in the pre- 


into the road below through the vacuum brake with 
which it was fitted, being rendered useless. 

The Paris, Lyons, and Mediterranean Company 
years been procee ing with the 
of their stock with the Westinghouse 
with such a vast system, possessing some 
7000 passenger vehicles, the work is one of consi- 
derable time. NO doubt, however, it could have 
been completed by this date, and the accident at 
Monte Carlo is only another illustration showing 

it is for a railway company to fit up 


has 
ence 


fitting up 
brake, but 


and 


Experience shows, 2 . : . 
emergency may be (and as we have frequently 
ointed out, nearly all of our modern accidents are Therefore, p=C(V —Cnr). (4) 
of a sudden emergency character), the only means : 
ences is the use and by Thomson s rule, 


of avoiding or mitigating 
automatic brake, 


the consequ 
certain and instan- 


of a powerful 
taneous in action. It would appear to be beyond 
doubt that it is to the lack of such an appliance on 


Monte Carlo, that the recent collision 


the trains near 
occurred at all, We may, however, remind certain | 4 
railway companies in this country, that if the cir- Sia (5) value of © given by (4), we have for the above ex- 
cumstances which led to the disaster at Penistone V~nt pression 
were to be repeated, the same results would pro- and 989 
bably again ensue, since their trains are in exactly r= (Y > t) . (6) 59? x 0.051 i051 =177 +5666=5843 watts. 
which it might Using the values of © and * given by (9) and (10), 


the same unprotected condition for coping with any 
similar emergency, a8 was the ill-fated train on the 
Manchester, Sheffield, and Lincolnshire Railway 
in July, 1884. 
—_—_—— 
THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

A most important paper by Professor W. E.| po 
Ayrton, F.R.S., and Professor John Perry, F.R.8., 
was read at the meeting of this Society on March 
1ith. It dealt with the subject of “ Economy in 
Electrical Conductors,” and gave some new formule 
of general application to telpher and other lines for 
the transmission of electric power. The cases con- 

¢ hitherto treated in a 
manner by Sir W. Thomson, Professor 
and other authorities on this branch of 
electrical engineering. Professors Ayrton and 
Perry have investigated the matter in a thorough 
and scientific manner, and their results cannot fail 
to be of great service to their fellow workers in this 


field. 
Sir William Thomson was the first to give the 
axioms on which the economy of electric light and 
He arrived at an 


power conductors is based. 
expression for the total. waste of power per mile in 
ration of heat 


a conductor, arising from the gene 
in it, and the annual interest on the cost of the 


copper. His first axiom is that the sum of these 
two quantities should be a minimum, and he showed 
that there are certain cases when it will be a 
minimum when they are equal to each other. Pro- 
fessor Ayrton puts the expression he arrived at in 


the following form : 





Forbes, 


t? 
- (1) 
Where © is the current in am ares, 7 the resistance 
of the conductor per mile in ohms, and ¢ a constant 
depending on the annual interest on the value of a 
ton of copper allowing for depreciation, and the 
annual cost of an electric horse-power for the 


number of hours per year that power is required. 
The form of expression here given is, in fact, the 
total rate of waste per mile, reckoned in watts. In 
order that it may be a minimum for a given value 
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having the same resistance per 
instead of 333 ampéres we Use only 59 
and as the loss of gered in heating is 
to the square of the current, the 
hen using the smaller current 
of what it would be if we 
n by the equation (5). In fact 
solutions of C, which 


000 watts, V= 
Then from 
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h economy in coa 

tion (2) than by 
The reason of this 1s that Thomson’s 
the minimum value of the expression 


y when C is regarded as a constant, 


But if, as in the present 
are variables connected by some 
{GQ r)=O, then the equation 
which makes the total waste a 


In fact, when the maxi- 


ial V is fixed, the current 
a constant when the 
amo end, V C, is 
red at the other 


regarded as 
the line at the dyn 
given, and when the amount delive 
end is, so to say, left to chance. In many cases, 
however, it is precisely the power to be delivered 
atthe further end which is fixed by contract, and 
must not be regarded as a constant. A different 
method must then be employedto find the economical 
conductor. 
If we write F (C, 1,) for the total rate of waste, 
C2 r+ e , and if our supply condition 
7 
connecting C and + is f (©, 7)=9, then the equation 
which gives us the minimum a¥ éj_a¥ x? fo 
8 adc dr dr dC” 


which is 








of © 
c=t . (2) 
e 7 
Taking 15!. as the annual interest, allowing for 
depreciation, on a ton of copper (that is to say about 


251., which is @ fair price per ton 


12 per cent. on 1 
cluding the value of 


of good conductivity copper in 
the necessary insulstion) and taking 15/. also as 
the annual cost of an electric horse-power for the 
number of hours per year that power is required, it 
is easy to show that 


0. Hence, performing the partial differentiations 
on our two functions (1) and 4) we have 


2C rxomn—( c?- =) Cnr —-V)=0- (7) 
Eliminating r from (4) and (7) we obtain : 


As P? i 
o-20k tyrant? * (8) 





t? = 297.3. 
So that C =t reduces itself to 
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and t, we find that 
imum economy is 82 


-P ; so that the re- 


example for P, V, 25 


C2 wv 
maximum economy is 
as previously found. 
and r, obtained 
our example, we find the values 
give to the expression C° re , which re- 
reckoned in watts, 
of heat in the conductor and 
g depreciation, on the value 
the values of C and r given 
obtained from combining Thomson’s 
aximum economy with the condition 
we have for the above expres- 


res, and from (4) r= 


ile that gives 
d not 0.051 ohm, 


to the production 


a 289 _ 41.35 
333? x 0.051 + 0.081 565445666 = 11,320 watts. 
iven by (6) and the second 


d for obtaining the 
we have for the total waste 


2 _ 289 = = 
82? x 0.0954 0.0954 641+3030=3671 watts. 
the current of 82 amperes and the 
ohms per mile lead to a greater 
than the current of 59 amperes 
of 0.051 ohms per mile, yet the 
economical to employ. It 
at a conductor having a 


found th 
r or less than 0. 0954 


ile either greate 


oying this conductor. 

For the purpose of making out a table for deter- 
ining the proper current and resistance of a con- 
give maximum economy in 
g the waste that 
d the amount of 
when 


and for determinin 
n heating, an 
f the copper per mile, 


d Perry take 
nt _ 
Vv = tan ? 


Cc =+ (1+sin ¢) . (11) 


T= = _sin eS 
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The following Table has been calculated from 
200 volts, the Board of Trade 
watts. The first column 
ber of miles at the end of which 
ished if the earth be used 
If the earth be not used as the 
ll be twice the distance between 
The second column is 


as 17. The third and fourth 


sin ¢; the fifth and sixth the 
current C in amperes that should be employed, and 
the resistance (7), a8 legal ohms per mile, that should 
be given to the conductor to obtain maximum 
economy. Column (7) gives the sectional area (A) 

the resistance 0 


of the conductor in square inches, 

one mile of copper wire of 98 per cent. conductivity 
at 20 deg. Cent., 1 square inch in section, being 
taken as 0.04378 legal ohms. Column (8) gives D 
the current density, that is, the number of amperes 
per square inch; Columns 9 and 10 P, the 
power in watts wasted in heat per mile, and P, the 


watts wasted per mile as interest, including de- 
preciation on t The 


he value of the conductor. 

last column contains the values of P;, the total 
rate of waste in watts per mile. 

The latter portion of this table has been caleu- 

lated for the purpose of illustrating how the 

current sectional area of the conductor, and current 
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used to obtain maximum 
economy, vary with the length of the line, and not 
because any engineer would transmit 30 horse- 
power for 50 or 100 miles, with a potential difference 
of only 200 volts at the dynamo. We may mention 
here, however, that the 200 volts limit of the 
Board of Trade applies rather to domestic interiors 
in electric lighting than to main conductors running 
through the open and used for the transmission of 

The greater the difference of potentials 
used in transmitting power, the smaller the wira em- 
ployed may be. 

From Table I. it is evident that if a given 
amount of electric power has to be furnished 
at the end of a line, with a given potential differ- 

maximum economy is obtained, 
current density constant, but 
as the length of the line 


density necessary to be 


Y making it diminish 
becomes greater, 
In order to employ this table for other amounts 
of power to be furnished at the distant end of the 
line, it is to be observed that since 


ET wlaws 
C=; (1 + sin g) ; ° 


_ V2 sin @ 
"iP lay ain op) 
and since the sectional area of the conductor, 
ne 0.04878 nP (1 + sin )2 (15) 
Vy? sin @ 
it follows that with the same initia] potential differ- 
ence, the most economical cur i 
directly proportional to 
at the di 


(13) 


» (14) 


to the p 
tant end of the line. 

In the construction of telpher lines, steel rods are 
used to carry the load and current, and it is in- 
teresting to consider what the values in Table I. 
would be for steel. Thus since 


#2 = 67,84 1X © x p 
Pp 
where i is the yearly interest, including deprecia- 
tion on money invested in conductors ; c, the value 


per ton of copper. 

will be roughly the same as for 
may be regarded ag unaltered, 
therefore in Table I. will remain roughly the same 
if steel be used in place of copper, with the excep- 
tion of column 7 giving the sectional areas, and 
column 8 the number of ampéres per square inch, 
Also all the columns will remain unaltered as long 


copper, and hence ¢ 
All the columns 


as~ is constant ; for example, no change will be 


necessary if the yearly interest, including deprecia- 
tion, be taken as 10 per cent. instead of 15, and if 
the yearly value of an electric horse-power be also 
taken as 101. instead of 15/. In the experiments 
of M. Deprez between Paris and Creil, the distance, 
including return wire, was 


% = 75 miles; V = 5600 volts, 


and therefore, 
tang = + = 0.2278, or = 12 deg. 50 min. 


Hence as the power P furnished at the distant 
end of the line was 30,000 watts, C — 6.549 amperes, 
and r = 2.073 ohms for maximum economy, that 
is to say, the total resistance of the 75 miles of line 
should be 155.5 ohms. As a matter of fact M. 
Deprez used a line of 100 ohms and a current of 
36.6 ampdres per square centimetre; the diameter 
of the copper conductor used being 5 millimetres. 
It appears from the above, however, that using 17 
for the value of ¢ the most economical 
have been at the rate of 
centimetre, 


economy of copper used. 

With regard to the current density D of the 
table, Professors Ayrton and Perry arrive at the ex- 
pression, 
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Engine-House, ——_—_—__ 
in Miles, 10 miles, 
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975 0099 6] 846 ; 
TABLE II, 
Total Length of Area is Square Inches of the Tapering Conductor at the end of 
Conductor from 
. , 
09 


TABLE III, 


{ 
Total Length of! 
Conductor from 
Engine-House 
in Miles, 


Current in Ampéres, flowing through the Tapering Conductor at the end of 


TABLE IV. 


Total Length of Current Density in the Tapering Conductor at the end of 
Conductor from| 
Engine-House, | : — | \- 7 
in Miles, 0 1 | 5 et ee 8 9 
eee —_—_—_—_—, ———— LK | se ee I ce | ee, 
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5 322.9 

8 279.7 
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213.3 0 
204.6 195.8 


193.8 0 


Die pov aiiy: ptiig ig section at @ point x mi 

0.04375 * nt + /n2 t2? + V2 _ the end of the line is x, 
hich is independent of P. The authors also con- | P sasy to obtain an ex 
ude that in all problems connected with the electric | PS (2), but Professors 
where the maximum poten- | 
tial difference that may be used is fixed by the | A 
Board of Trade, rwise, a smaller current | 18 
density than that given by Thomson’ 

maximum econo 


Ww 
cl 
transmission of power, 


each mile, when the total 
drive it at | length of the conductor ig respectively 3, 5, 8, and 


Let the re- | 10 miles, 


Perry is that of a | 
long, and one train requiring P watts to 
a uniform speed of » miles per hour, j : : 
sistance of the conductor be + ohms per mile; and V| _ Table III, gives the current in amperes flowing 
be the difference of potentials at the dynamo, At | through the conductor at the end of each mile in 
a time (r) reckoned from when the train is at the ach of the various cases described above, 
engine-house at one end of the line, | Fable IV. gives the current dens 
« miles along the line, then P — c(v- :) | €ach mile in each of the cases 
~=vrandd x=vdr. When the train is at a It will be seen that ; 
distance x the rate of wasting power in watts is | Proper to be used to obtain the 

. It not only d 


#2 OT | ; | 18 not constant, 
. 3 therefore the waste in joules in a | further along the tapered conductor, but at any one 
total length of the 


| point is the less the greater the 


hence the loss in line. 
NOTES 


REFRIGERATION FOR LaBoratory Use, 

In New York City, pipes filled with liquefied 
ammonia are’sold for laboratory use. The pipes are 
about 3} in. in diameter and 2 ft. in length, and 

covered by heavy caps at each end. The usual 
| method of its application is to place it upon a stand 
: .. | where convenient Pipe connections lead to a small 

The foregoing results apply to a conductor siving | tube coiled around the inner surface of a cylinder 
off power at one point, but in telpherage and electric | about 10 in, in height and diameter, made of 
lighting sometimes a conductor gives off in every | wood lined with hair felt. The pipe leads into a 
mile the same quantity of electric energy. A taper- | jar of water which absorbs the ammonia very 
ing conductor is required for this, and if the section rapidly. The operation of the apparatus is simply 

| that the liquefied ammonia, admitted by a stop-cock 


required to transmit P watts miles, with a given | 
); then /* Pf (x) dz, is the aggregate | through the coil of tubes, expands info a gas, and 


Sree 
time dr igs Paneat pits 


the whole line » miles long is 


Ee es Ctzrtn & dx, 
v 7) r 


and maximum economy will be effected by selecting | 
C and + so that this expression is a minimum when | 
C and r are connected by the first equation given 
above, 
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absorbs such an immense quantity of heat that the 
temperature of surrounding bodies is lowered. If 
the stop-cock is opened to full width the contents 
of any bottle in the box is reduced to — 60 deg. 
Fahr. in afew minutes. 


A New ELement. 

Germanium is the name given to a new element 
discovered in the mineral argyrodite by Herr 
Clemens Winkler. This mineral was found in a 
rich silver ore at Himmelsfiirst, near Freiberg, and 
the new element found in it was only discovered 
after a very long research. It resembles anti- 
mony in its properties, but can be distinguished 
from it. Herr Winkler is about to determine its 
atomic weight in order to see if it fills the vacant 
place between antimony and bismuth in the periodic 
system. 

LicHTHOUSE ILLUMINATION. 

At the Society of Arts, on March 10, a lecture 
was delivered by Mr. E. Price Edwards ‘‘ On the 
Lighthouse Illumination Experiments at South 
Foreland.” The general results of these experi- 
ments were that while electric arc light was more 
absorbed in proportion than gas or oil light as it 
passed through fog, still its greater intensity 
enabled it to penetrate much further than these. 
The Berlin core carbons of Messrs. Siemens were 
found to operate best, the core being of graphite. 
The conclusion derived from the experiments was 
that for ordinary purposes of lighthouse illumina- 
tion mineral oil is best, and that for salient head- 
lands, and very powerful lights, electricity is best. 
A six-wick mineral oil lamp burning six hours con- 
sumes four gallons of oil at 6d., that is to say, 3s., 
including cylinders, &c., whereas a 108 jet gas 
burner giving for the same period of lighting would 
cost 10s. for coal alone, since it would consume 
1800 cubic feet of gas. 


TESTING THE EFFICIENCY OF DyNAMOs. 

A new method of testing the efficiency of dyna- 
mos, which was suggested by Dr. J. Hopkinson, 
F.R.S., was recently tried at the works of Messrs. 
Matherand Platt. The dynamos are coupled with 
their shafts in line and driven by the same driving 
pulley and belt situated at the centre of the joint 
shaft. One machine was employed as a generator, 
the other as a motor; and the engine only sup- 
plied the difference or loss of power in the electrical 
arrangement, since the dynamos were connected in 
circuit so that the generator drove the motor, and 
the same current of 521 amperes passed through 
both armatures. It is stated that the method 
allowed of a determination of efticiency to } per cent. 
instead of 3 per cent. as by the usual method. 
The machines showed an efficiency of 93 per cent. 
They are intended for the new tobacco factory of 
Messrs. W. D. and H. O. Wills, of Bristol. 


SarE Rirtz Rances. 

On Saturday, March 13, experiments were made 
at Wormwood Scrubs, with Mr. Morris’s firing 
screens, which are designed to enable marksmen to 
practice even in populous neighbourhoods. The 
invention is based on the idea of stopping ‘‘ wide” 
bullets soon after they leave the rifle ; and this is 
accomplished by making the rifleman fire through 
an aperture ina small screen from a narrow platform 
inclined to suit men of different stature. Some 
20 ft. from this screen is a second, in which is an 
embrasure, opening into a short gallery fitted with 
iron plates or curtains inside which stop the erring 
bullets. Beyond this is a third screen, with an 
aperture in it, about 6 ft. square, so that the marks- 
man at the firing point looks through these screens 
and sees very little except the target at which he is 
to shoot. The experiments at Wormwood Scrubs 
on Saturday proved successful, and were under the 
direction of Colonel Hamilton, Commanding Royal 
Engineer of the Home District. 


Nove. Mernop or Finpinc THE STRENGTH OF AN 
Execrric CURRENT. 

At a recent meeting of the Royal Society of Edin- 
burgh, Professor Blythe, M.A., described a method 
of finding the strength of an electric current by 
means of an adaptation of the chemical balance. 
He said that he had been driven to try this method 
owing to the difficulty experienced in measuring 
currents in the ordinary way by the tangent gal- 
vanometer in a laboratory where there was a great 
deal of iron, and especially a dynamo machine. The 
apparatus depended on the calculation of the at- 
traction between two parallel circles of copper wire 
of a certain radius, and at a certain distance apart. 
He had found that in such a case each time that the 


same current was passed through the copper wire 
an invariable result was obtained. Inthe apparatus 
which the learned professor described, these circles 
of copper wire were made to take the place of the scale 
pans of the balance, the wire being carefully insu- 
lated between discs of glass. The current was made 
to pass through the coils, over the scale beam, and 
through the support of the scale beam, care being 
taken not to interfere with the sensibility of the 
balance. 


APPLICATION OF ELECTRICITY TO THE PROTECTION 
OF VINEYARDS FROM F Rost. 

The damage which may be done in vineyards by 
frosts in spring is so serious that in some districts 
great care is taken to light fires as soon as the tem- 
perature falls dangerously near to freezing point, 
and to create clouds of smoke over the vineyard to 
prevent radiation as much as possible. In one dis- 
trict of France a telegraph inspector, Lestelle, has 
introduced an ingenious arrangement for rendering 
this smoke protection automatic, and applying it as 
speedily as possible in moments of danger. In the 
centre of the vineyard he places a mercurial ther- 
mometer. When this falls to 2 deg. above freezing 
point the mercury closes the circuit of a small gal- 
vanic battery. This sets in motion a commutator 
worked by clockwork, which sends the current from 
a small Ruhmkorff inductor through several circuits 
of wire in succession. Corresponding to each of 
these circuits is a heap of suitable combustibles 
laid ready and an ignition apparatus which is fired 
by the current. These heaps of fuel are placed 
some 40 metres apart, and are of course so com- 
posed that their ignition is certain, and that they 
will smoulder and give off a maximum of smoke. 
With this apparatus the costs and the unreliability 
of night watchmen in early spring are done away 
with, and also the delay attendant on lighting the 
fires. If a sudden frost comes on the whole vine- 
yard is enveloped in a few seconds in a cloud of 
smoke. The cost of the apparatus is given as 
41. 10s. per hectare (equal to 2.47 acres), for which 
space seven fires are necessary to insure perfect 
protection. 

Russtan Navat Poticy. 

It is reported at St. Petersburg that the Russian 
Admiralty is so much impressed by the policy of 
the French Minister of Marine, Admiral Aube, 
that it has determined to despatch a couple of 
ofticers to France to specially watch the innovations 
taking place there. Admiral Aube’s policy is 
peculiarly one that recommends itself to Russia. 
Lacking a cheap supply of iron and abundance of 
skilled labour, Russia cannot readily construct 
ironclads, while the climatic conditions to which 
armour-plated vessels in the Baltic are subject for 
six months out of the twelve are detrimental to 
their efficiency. On this account, ever since the 
retirement of Admiral Popoff, and even during the 
latter part of his career, Russia has favoured 
the cruiser and torpedo branches of the service, at 
the expense of ships of war of the first class. Practi- 
cally speaking, from the Turkish war until 1882, the 
Russian Admiralty was as opposed to ironclads as 
Admiral Aube. The rapid growth of the German 
ironclad fleet at that time, however, together with 
the prevailing tendency on the part of all European 
powers to build ironclads of an increasingly heavier 
type, caused Russia to waver in her policy, and the 
result was the decision to build four ironclads in the 
Black Sea, and as many in the Baltic. Two of 
these will be complete and ready for sea before the 
end of next year. In the meanwhile Admiral Aube 
has entered upon office in France and enunciated a 
policy, which to all intents and purposes is simply a 
revival of that prevailing in Russia from 1878 to 
1882, and commonly known as Admiral Lesovsky’s 
policy of swift cruiser and torpedo ship versus the 
merchant shipping of the enemy, avoiding all en- 
counters with the torpid ironclad. Hence, what 
the French minister is doing possesses a special 
interest for Russia, and will doubtless largely in- 
fluence Russian naval policy this year. 


ENGINEERING AT CAMBRIDGE. 

It is questionable how far the University of Cam- 
bridge will be able to hold its own with more modern 
establishments in the new field of practical engi- 
neering on which it has entered. As the principal 
home of mathematics, the first necessary science of 
the engineer, it has no doubt an advantage ; but it 
is doubtful whether this is not overborne by many 
of the newer universities, such as Glasgow Uni- 
versity, the Victoria University, Aston College, 





and many others that are situated in the midst of 


districts which are practical and commercial engi- 
neering centres, and which will be more likely to 
attract recruits that have a substantial stimulus to 
study and greater facilities for original research. 
However, Professor Stuart, who is the first pro- 
fessor of mechanism and applied mechanics at 
Cambridge, is likely to make the most of the oppor- 
tunities at his command. He has got round him, 
what the Times refers to as ‘‘ a band of distinguished 
graduates,” and taught them to work with tools, 
and to make many instruments for experiments. 
He has established temporary workshops, and is 
gradually enlarging the borders of his little factory 
until a staff of demonstrators with a skilled super- 
intendent was needed to teach a band of more than 
seventy students. In order to place the new branch 
of study in a more dignified position the senate is 
to be applied to, to establish a tripos examination 
which is to be allied to the natural science tripos. 
Although mathematics are so essential a part of 
scientific engineering, no attempt, we are told, is to 
be made to graft the new course on so grooved a 
tripos as the mathematical. It will be possible to 
frame an examination, including suitable parts of 
mathematics, elementary physics and chemistry, 
together with the theory of structures, which may 
be taken asan alternative to the present first part 
of the natural science tripos, with practical exami- 
nations following. After passing this, students will 
be admitted to a degree in honours, and be eligible 
to an advanced examination in engineering. 


DILaTANcy. 

Professor Osborne Reynolds recently delivered a 
lecture at the Royal Institution on a newly recog- 
nised property of granular masses termed dilatancy. 
The discovery was the result of an endeavour to 
conceive an ether capable of transmitting light 
waves, but not those similar to sound, and of 
accounting for gravitation, cohesion, magnetism, 
and other phenomena. The ether conceived capable 
of these effects was a mass of rigid granules in con- 
tact with each other, and interlocking, so that when 
any change in the mass occurred, the interstices 
between the grains should increase, or in other 
words, the mass would dilate. It was found that 
any shape of the granules resulted in a medium 
possessing this property. All that is wanted is a 
mass of smooth hard grains, each grain being held 
by the adjacent grains, and the grains on the out- 
side being so controlled as to prevent re-arrange- 
ment. This was illustrated by a pile of shot which, 
when in closest order, could not have its shape 
changed without opening the order and increasing 
the interstices. The pile was brought from closest 
to most open order by simply destroying its 
shape, the outside balls being forced, those in the 
interior were constrained to follow, showing that 
in no case could a rearrangement start in the in- 
terior. Dilatancy is not a property of atomic 
matter because of elasticity, cohesion, and friction 
which render molecules incapable of acting the 
part of independent grains, whose only property is 
to keep their shape. To render the dilatancy of a 
mass of corn, sand, or shot evident, it is necessary 
that (1) the outside grains must be controlled so 
that they cannot rearrange, and this without pre- 
venting change of shape or bulk ; (2) it is necessary 
to adopt means of measuring the change of bulk or 
volume of the mass, or of the interstices betweeu 
the grains, as its shape is changed. This can be 
accomplished by means of a thin india-rubber bag. 
The outside grains indent themselves into the 
rubber, which prevents them changing their place, 
and the impervious character of the bag allows of 
the volume of its contents being measured by water. 
‘Conversely by preventing change of volume in a 
mass of dilatant material, all change of shape in that 
mass is prevented. Thus in one of Professor 
Reynolds’s experiments a pressure of 200 lb. failed 
to produce the smallest change of shape in a bag of 
dense sand of spherical form. 


THE Suram TunNEL. 

After having formally sanctioned the construction 
of the Suram Tunnel, ata cost of a million sterling, 
the Russian Government has suddenly suspended 
the order to begin, and has appointed a commission 
to report upon a new and rival scheme, dispensing 
with the tunnel altogether. We say ‘‘ new scheme,” 
but practically the project is a revival of the recom- 
mendation made fifteen years ago by the English 
engineers who constructed the Transcaucasian Rail. 
way. When they set to work constructing the line 
from Poti to Tiflis, they strongly urged the Russian 





Government to change the Suram route for one on 
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a lower level that would avoid the steep inclines 
sanctioned, and when this suggestion was discarded, 
advised the construction of a tunnel. The au- 
thorities at Tiflis, however, persisted in their plan, 
and the result was that the line was carried across 
the Lesser Caucasus at a height of 3200 ft. above the 
level of the sea, by gradients so steep that they have 
proved an obstacle to traffic ever since. In theap- 
proach to the range from the Black Sea the gradients 
for more than eight miles are 1 ft. in 22} ft., and 
during the four hours’ journey from Quirill, on the 
Poti side of the Lesser Caucasus, to Michaelova, on 
the Tiflis side, the train rises a height of 2000 ft. 
Three engines, one a 60-ton Fairlie, are employed to 
haul the train up to the top of the pass, and ease it 
down the other side. To paraphrase the famous 
ejaculation of the French general who witnessed the 
charge at Balaklava—‘‘ It is very pretty, but it is not 
engineering.” Ever since the completion of the 
line the forty miles of gradients have involved yearly 
a special extra outlay of 55,000I., or nearly 1400/1. a 
mile to keep in order. As this amount would have 
been more than sufficient to pay 5 per cent. gua- 
ranteed interest on the million sterling needed fora 
tunnel, it would have been obviously sounder policy 
to have constructed the tunnel at the outset, in the 
event of no other route than the Suram being avail- 
able. The English engineers, however, have always 
contended that better routes were available, and 
after suffering the inconvenience of the fancy line 
for fifteen years, the Russian Government has 
listened to their advice at last. In the mean- 
while, it has the annoyance of seeing itself com- 
pelled to make good yearly a considerable amount 
of guaranteed interest, when if the line were not 
cramped at the Suram Pass the available traflic 
would be ample to pay the dividend. According 
to the Tiflis papers, the authorities are disposed to 
assign the construction of the alternative route, or 
thetunnel, to English engineers, which, under the 
circumstances, is perhaps the best thing they could 
do, 


PROGRESS IN CHINA. 
The Pall Mall Gazette gives some particulars of a 
complete model of a railroad which has recently 


been sent from the United States to China. The 
information is taken from a letter of the United 
States minister at Pekin, dated November 5. The 
model consists of one hundred feet of main track 
and sidings with switches and turn-table, a passen- 
ger locomotive and tender, mail and luggage cars, 
Pullman parlour and sleeping cars, different kinds 
of freight cars, a full section of seats and berths in 
sleeping cars, &c. The cars are 5 ft. long, and all 
other parts of the model are in equal proportions, 
and care has been taken, it is said, to make the 
model throughout an exact representation in minia- 
ture of road, locomotive, cars, &c., in actual use in 
the United States complete in the smallest detail— 
a statement which is subsequently considerably 
modified, as the engines are said to be driven by 
clockwork. The model has been examined by the 
Viceroy, Li Hung Chung, who has for many years 
been a consistent supporter of engineering pro- 
gress, through whom it was introduced to the Em- 
peror and Empress Dowager. It worked success- 
fully, and their majesties are said to have been 
much interested and amused. The energy of Ame- 
rican engineers is proverbial, and to send out a 
sample of a railway in petto to a likely purchaser is 
a good example of Transatlantic enterprise. Now 
the Americans have shown us the way, the only 
thing Englishmen can do is to send a steam-worked 
model with a real boiler, real steam, and real 
engines in miniature. China appears to be the 
great coming market for railway engineers, and it 
behoves the nation that would not be left in the 
rear to bestir itself. It may be, however, that the 
Americans have shown their accustomed ‘ cute- 
ness” in producing the motive power in their 
model by clockwork. Every one knows what mar- 
vellous ingenuity the Chinese display as copyists. 
Give them a pattern to go by, and there is hardly 
anything they will not reproduce with blind 
fidelity. It appears that already quite alarge num- 
ber of native mechanics have been instructed in 
the working of this model, and Li Hung, now he 
he has got his model, says China does not want to 
be subject to foreign countries for her railways and 
ironclads. Albert Smith, who was the first to in- 
troduce the great body of his countrymen to 
modern China, used to tell a tale that may be re- 
membered now. In the course of his travels he 
had given one pair of pantaloons an undue amount 
of wear—so much so, that they had to be repaired 





in the —_ most subject to wear with the only 
material at command, a piece of sail canvas. When 
he arrived in China he gave these to a native tailor, 
who reproduced them exactly, including the canvas 
patches on the seat and knees. Perhaps we may 
see China with a system of clockwork locomotives 
on a large scale. 


THE Proposep Hupson Bay Raitway. 

The Ottawa correspondent of a Scotch newspaper 
supplies us with some interesting details in regard 
to the great engineering project now engaging the 
attention of the Canadian North-West. By mak- 
ing use of a special steamer for the purpose, the 
exploring party, he says, traversed Lake Winnipeg, 
and visited the Grand Rapids on the Saskatchewan, 
proceeding thence to Limestone Bay, at the ex- 
treme end of the lake, in order to determine its 
value as a terminus. Thence they went to the 
upper part of the Nelson River. The soundings 
taken showed Limestone Bay to be too shallow and 
too ridgy to serve as a railway terminus harbour, 
but the construction of the line from the upper end 
of the Nelson River to a point above the Grand 
Rapids on the Saskatchewan was thought to be 
practicable. It was intended to send out another 
party to survey the whole length of the Nelson 
River, and outline the location of the railway to a 

oint near or at which that river empties into 

udson Bay. Rates at which rails and other 
material may be delivered at the mouth of the Nel- 
son in Hudson Bay have been obtained from British 
shippers. By commencing operations at that point, 
and making Port Nelson the basis of the undertak- 
ing, the line would feed itself with rails, material, 
and men, there being plenty of timber upon the line 
for the sleepers. Port Nelson would in this way be 
connected with Sea Falls on the Nelson River, near 
Norway House, to which the navigation of Lake 
Winnipeg would give access after lighting and 
buoying the channels. The length of this section 
would be about 300 miles, and it is estimated that 
boats loaded up at Fargo could be emptied directly 
into cars at Sea Falls, whilst boats from the Sas- 
katchewan and other ports of the lake district, could 
be similarly discharged. This saving of nearly 1000 
miles of railway transport for produce bound for 
Europe, as by the present routes, would largely help 
to develop the north-west. The next section of 
the proposed railway line is to bridge the Nelson 
above Sea Falls, and go round the north end of 
Lake Winnipeg to a point just above the Grand 
Rapids. This second section would still further 
facilitate the transport of grain, cattle, and other 
produce. The third section of the road is planned 
for in two ways, and it is thought likely that both 
will eventually be put into operation—the first 
being to run down to the city of Winnipeg between 
Lakes Manitoba and Winnipeg, thereby getting the 
traffic of the Southern Manitoba railways, while the 
other is to go round the head of Lake Manitoba, and, 
taking the course of the Red Deer River, join the 
Canadian Pacific at Qu’Appelle. The latter route 
would catch cattle and other produce from the terri- 
tories, and by using 600 miles of rail to Port Nelson, 
would avoid a transport of some 2000 miles by rail to 
Montreal, and would at the former port be nearer 
Liverpool than if it were at New York. 


Tank DELIVERY OF PETROLEUM. 

The petroleum industry has made a fresh advance 
in the metropolis this week by the delivery of oil in 
tank wagons, which is apparently destined to deal 
a decisive blow at the old and cumbrous method of 
distribution in barrels. This is almost a final link 
in the chain of operations we have been long advo- 
cating, -and although superficially insignificant, is 
essential to render the employment of tank 
steamers and: pipe lines a compete success. For 
years the petroleum trade has been striving to rid 
itself of the incubus of the costly and unscientific 
barrel transport. The pipe line and the tank car 
were American innovations, while the cistern 
steamer with hydro-carbon furnace was brought to 
perfection in the Caspian. As is too commonly 
the case in England, the improvements in the 


United States and in Russia were steadily ignored, | po 


and it is only quite recently that the arrival of the 
Crusader with oil in bulk has given us the gratifica- 
tion of seeing at last adopted a system of transport 
so long and persistently advocated in these columns. 
Already preparations had been made for this inno- 
vation by Messrs. Ingall, Phillips, and Co., who 
erected a very extensive series of reservoirs on the 
site of Dudgeon’s shipbuilding yard, now in the 
possession of the London Oil Storage Company, 





without which, of course, it would have been impos- 
sible to have discharged the bulk cargo. When 
these two innovations of bringing the oil in tank 
steamers and pumping it direct into reservoirs on 
the banks of the Thames had been acccomplished 
it became obvious that to give finality to the new 
system of bulk transport it was necessary to replace 
the barrel delivery in the metropolis by properly 
devised tank wagons, from which the oil, having 
been pumped from the reservoirs, could be pumped 
in turn into the storage tank of the retail trades- 
man. This innovation has been taken in hand by 
Mr. Edward Phillips, late of the firm already men- 
tioned, who has invented a wagon, divided into com- 
partments of varied ‘capacity, to allow of the accu- 
rate measurement of the fluid, and fitted with a 
pumping arrangement to be used when the oil does 
not flow by gravity into the place of storage. Similar 
wagons, although less ingenious than the one in 
question, have been in use some time in America, 
but they are a novelty in London, and the cost of 
delivery being largely lessened by abolishing the 
barrel they are certain to become before long a 
familiar feature in our streets. Moreover, legisla- 
tive enactments are pending rendering the storage 
of petroleum in isolated tanks practically compulsory 
on the part of retail tradesmen, and bearing in mind 
the danger arising from the barrels of oil, often 
leaking, exposed outside the dealer’s premises, it is a 
wonder the authorities should have permitted the 
present unrestricted system so long. The rapid in- 
crease in the consumption of oil in this country, 
involving larger stocks, will doubtless induce the 
retail trade to adopt the tank system of delivery, 
and as this means abundant work to tank manufac- 
turers and others in building tank wagons and 
storage tanks, we are glad to hear in these depressed 
times that the new system is to be carried out at 
once on a large scale. 








LAUNCHES AND TRIAL TRIPS. 


On the 10th inst., the steel screw steamer Loch Etive, 
recently built and engined by Messrs. Gourlay Brothers, 
Dundee, for the Loch Line Shipping Company, of that 
town, went down the Tay for a trial of her speed. The 
Loch Etive is a vessel of 2300 tons gross register, she 
measures 294 ft. by 37 ft. by 26 ft. 3 in., and is fitted with 
triple-expansion engines of 220 nominal horse-power, the 
cylinders being, respectively, 214 in., 34 in., and 56 in. in 
diameter, with piston stroke of 3 ft. 6in. They are sup- 
plied with steam from two cylindrical steel boilers tested 
to a pressure of 330 lb. per es re inch, and working at a 

ressure of 165 lb. on the trial. A speed of 114 knots per 
our was attained, which was considered highly satisfac- 
tory by the directors present. 


On Thursday, the 11th inst., Messrs. Earle’s Shipbuild- 
ing and Engineering Company, Limited, launched from 
their yard at Hull the iron screw steamer Pera, which has 
been built to the order of Messrs. Bailey and Leetham, of 
that town, for general cargo purposes. The dimensions are: 
Length, 310 ft. ; breadth, 37 ft. ; depth of hold, 20 ft. She 
is built to Lloyd’s highest class with additional strength 
in the shape of steel for the upper works, where great 
longitudinal strength is needed. Provision is made for 
water ballast in double bottom or fore and aft framed on 
the longitudinal system. The vessel has a raised quarter- 
deck, bridge and turtle-back forecastle with accommoda- 
tion for the captain and a few passengers in the poop, the 
officers’ quarters are under the bridge and the crew are 
berthed in the forecastle. The deck arrangements are 
cesigned with a view to the rapid loading and discharging 
of cargo, powerful steam winches being provided to 
facilitate this. The rudder is of cast steel by Messrs. 
Jessops and connected to steam steering gear amidships. 
The ship is schooner-rigged with two pole masts. Her 
engines will be 200 horse-power nominal, the cylinders 
being 34in. by 64in. by 39in. stroke, which will be sup- 
plied with steam at 95 1b. pressure from two boilers. The 
engines and boilers are being constructed wy, Messrs. 
Bailey and Leetham at their Humber Iron Works. and 
will be fitted on board by the builders. 


The new steamer Nigel, the latest addition to the fleet 
owned by Messrs. William M‘Lachlan and Co., fish 
merchants, Glasgow, went down the Clyde on the 15th 
inst. on her trial trip. Built by Messrs. Scott and Co., 
Bowling, and intended for the west coast fishing trade, 
she measures 135 ft. by 22 ft. by 11 ft. lin., and she is a 
vessel of 269 tons, and is in some respects above the 
100 Alclass. Her engines, which are of the direct com- 

und ernemtiparscic type, and of 85 horse-power 
indicated, were supplied by Messrs. Muir and Houston, 
GI w. The weather was of a very wintry character, 
but the Nigel covered the distance between the Cloch and 
Cumbrae Lights at a speed of 12 knots per hour, even 
though the tide was dead against her. The owners now 
have a fleet of no fewer than seven swift steamers, which 
are stationed on all the fishing banks of the west coast, 
and it is their intention to avail themselves of the new 
mode of preserving fresh fish by the use of boracic acid, 
and convey them direct to the English markets, and thus 
avoid the excessive railway rates. 
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ARTHURS ANGLE-IRON BEVELLING MACHINE. 
CONSTRUCTED BY MESSRS. DAVIS AND PRIMROSE, ENGINEERS, LEITH. 
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In preparing the angle iron frames of vessels, it is | scale marked in degrees. If the bar is to be closed, or 
seldom, except in the case where the frames will lie | shut-bevelled, it is placed with its horizontal flange 
amidships, that the original angle of 90 deg. between | on the part of the roller marked a, and is held down by 
the two flanges of the iron, can be maintained. The the roller F. The roller E then runs against the out- 
plating of the vessel tapers towards the bow and stern, | side of the vertical flange, and presses it inwards. 
and unless the angle iron conforms exactly to the same | The method of marking off the work is similar to 
direction, the result is unsatisfactory. Consequently | that already in vogue. ‘hak are taken from the 
the angle has to be increased or diminished, the angle | body plan of the ship at regular intervals along the bar, 
being usually different for each frame and for different | the spots numbered, and the angle at each spot 
parts of the same frame. Hence the operation of pre- | measured, and the numbers transferred to the corre- 
paring the frames is one requiring a great amount of | sponding angles on the bevel board. As the bar travels 
labour, and often necessitates the metal being exposed | through the machine its progress is indicated by a 
to several heats before all the angles are correctly at- | finger passing over a dial, and thus the man in charge 
tained, while it is no unknown thing for the rivetters.| knows when each spot approaches the bevelling rollers. 
to find that the frame does not lie close to the skin. | He then turns the handwheel until the index points to 
To economise labour, and at the same time to turn out | the required angle and the bar is opened or closed, as 
better and more accurate work, Messrs. Davis and | the case may be. 

Primrose, of Leith, are constructing machines, known| These machines are at work at several important 
as Arthur’s bevelling machines, by which angle iron | shipyards on the Clyde and elsewhere, and are spoken 
can be opened or closed automatically, as it is drawn | of as doing their work very satisfactorily and with 
from the furnace. The amount of increase or decrease-| great expedition. 
of the original angle is indicated by a finger moving over | 
a scale, and can be altered as successive parts of the 

bar come under the operation of the rollers. | 

The machine is illustrated above, and is shown | 
— a length of angle iron passing through it. The | auge designed by Mr. A. P. Trotter, and manufac- 
pod runs on two plain guide pulleys, while between the | tured by Messrs. Walter Glover and Co., of Manchester, 

wo is a driven roller A (Fig. 2), with a shoulder about | for its use very rapidly extended immediately upon its 
| introduction. Recently, however, it has been modified, 
\ FZ 








TROTTER’S WIRE GAUGE. 


Mosr electricians are acquainted with the wire 


| and now it is made in the improved form shown in the 
accompanying engravings, which represent the instru- 
ment full size. The upper view illustrates the side 
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midway of its length. If the angle is to be opened the 
machine is arranged as shown in the eugraving. One 
flange of the bar runs on the pulley A, and is held | 
down tightly by the bevel roller D. The roller A can | 
be adjusted both vertically and endwise. Against the | 
other flange there runs a second bevel roller E, carried | upon which is read the diameter of the wire in standard 
on a shaft which has its bearings in movable blocks, | wire gauge (S. W.G.), in thousandths of an inch and in 
By means of a | millimetres. The lower view shows the opposite side, 
Sc) the roller E can be moved to upon which is found the cross-sectional area of the wire 

ition, while its adjustment is, at the | under examination, expressed in thousandths of a 
own by an index which moves over a | square inch, The gauge consists of a slide provided 
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— in curved slots in the frames. 
andwheel and screw, 

any desired 
same time, s 


at one end with a head and at the other end with an 
eye. This moves ina dovetailed groove along which 
it can be pushed with a slight pressure of the finger 
applied to either end. The piece to be measured is 
inserted between the head of the slide and the end of 
this gauge, and the slide is pushed until the specimen 
is nipped lightly. The standard wire gauge, that is 
the lower line in the upper figure, is read by finding 
the two lines, bearing the same number in the fixed and 
moving scales, which coincide. In the figure it will be 
seen that the two lines, which would be marked 7 if 
there were room for all the figures, are almost exactly 
opposite each other, and hence it follows that the scale 
has been set by the insertion of a No. 7 wire. In the 
millimetre scale, at the right of the upper line, the 
index is opposite 4.5. Had it failed to coincide with a 
line of the scale the first figure would have been read from 
the index, and the other by finding the line of the vernier 
which coincided with a line on the scale. The vernier 
is marked for twentieths. The diameter [in thou- 
sandths of an inch is read on the remaining scale, 
where it is shown as .180, the index pointing to the 
line 18,"each division counting as 20 thousandths. If 
the index had fallen between the 18 and the 20, the 
additional figures would have been found by noting 
which line of the vernier coincided with a line on the“ 
scale. The number carried by the vernier would have 
been the required addition. 

The area is found on the opposite side by noting 
which two lines, bearing the same numbers, coincide. 
In this case it is 25, that is, the area of the wire is 
25 thousandths of an inch. If it be assumed that a 
copper wire will carry 1000 ampéres of current safely 
per square inch of section, then it follows that the 
figure 25 represents the ing capacity of the wire. 
If the area be multiplied by 12.33 the result is the 
length in feet of pure copper wire having a resistance 
of one-tenth of an ohm. Ifthe area be multiplied by 
.4 (more accurately 0.386) the result is the weight in 
pounds of a length of 100ft. Other coefficients will 
easily be found according to the character of the work 
in which the owner of the gauge is engaged. 

The instrument is sufficiently small to be hung to a 
watch chain, and is sure to become exceedingly popular 
on account of the advantage which it offers over all 
previous micrometer gauges. Of course, like all ap- 
pliances which offer a very large amount of information 
in a small compass, it is a little difficult to use at first, 
but with use this inconvenience disappears and the 
gauge is found to be exceedingly handy. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 6, 1886. 

DELEGATIONS of iron and steel mannfacturers of 
Pennsylvania and two or three western states, have 
been in Washington this week, testifying before the 
Committee of Ways and Means against the advisability 
of the reduction of the tariff duties. The investiga- 
tion will continue for several days. The manufac- 
turers are naturally bitterly opposed to any interfe- 
rence withthe present duties. The revenue reformers 
have made no efforts to meet the opposition of the 
Protectionists. They intend to make the fight in Con- 
gress when the Bill is under consideration. A large 
number of new men are in Congress, and some of these 
intend to make their record on this question. The Pro- 
tectionists are not concerned over the result, as they 
feel the entire agitation is for political effect, rather 
than with any genuine desire either to reduce duties 
or to benefit the country in any way. Labour is also 
well represented, and, if necessary, delegations will 
be sent from several large manufacturing centres. 
Prices of steel rails have gone as high as it is safe for 
them to go for the present. The millowners have but 
little unsold capacity, and are inclined to defer 
any large negotiations until after April the lst or 15th. 
It is regarded as probable that the railmakers will 
meet between this and that date, and agree to work 
full time and produce 14 million tons. The general 
situation in the iron trade is about as it has been, with 
this difference, that less business has been transacted 
this week. An exception is noticeable in placing 
orders for cars, as several railroad companies have 
deferred action of this kind until threatened b 
advancing prices of labour and material. The rail- 
road system throughout the United States generally 
is in need of rolling stock, and a few companies 
are taking alarm and placing orders, footing up 
during the past two weeks no less than 4000 cars. 
In consequence of this common iron is in better de- 
mand, and certain grades of steel are also being ordered 
freely. There is also considerable inquiry for building 
iron and steel, but no probable scarcity, as the capacity 
is able to meet all demands. Forge iron is extremely 
scarce and is still pointing upward. There have been 
but few receipts of Bessemer or spiegeleisen, and at 
present there is but little inquiry. The bar mills 
throughout the country are busily engaged, though not 
crowded with orders. Numerous strikes are ona apr 


in all parts, and the upward tendency in wages is sti 
a very marked feature. 


The Connellsville coke strike 





is over. 
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FORCED DRAUGHT.* 
By James Patrerson and Macnus SANDISON, 
(Concluded from page 260.) 

Havine thus endeavoured to account for the departure 
of a number of the experiments from Rankine’s curve, the 
writers have plotted those in which the air supply is from 
23 lb. to 26 Ib. on the diagram, and it will beseen that the 
curve in dotted lines drawn through them ewer 
agrees with Rankine’s natural draught curve ; thus verify- 
— truth of his formula for ordinary chimney draught. 

here are few recorded experiments on fan draught, 
and these are under unfavourable conditions; two sets 


have been tabulated in Tables IV. and V. In these the | 


vercentage of error is calculated by the natural draught 
aap ey and it will be noticed that although the efficiency 
of most of them is higher than that given by the curve, yet 
it is not nearly so high as that which would be expected 
from the forced draught curve. This may unquestionably 
be attributed to the quantity of air used per pound of 
fuel ; and it follows that unless forced draught can be so 
supplied as to reduce this quantity of air to 18 lb. per | 
pound of fuel, or even less, there will be no marked in- | 
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crease of efficiency of heating surface due to t. 
only be attained by proper proportions of thickness of fire 
to force of draught. fer, for instance, to the well- | 
known experiments on Thornycroft’s boiler, on Table | 
IV. The air per pound of fue! is in each of them consider- 

ably more than 18 lb., and the efficiency is comparatively | 
low, and in the case of experiment A Ties on the natural | 
draught curve. On comparing columns 11 and 12 it might 

at first sight be thought that the increased air supply was | 
advantageous. This is not so, The efficiency given in 
column 12 is total efficiency, and includes the effect of the | 
amount of heating surface per pound of fuel, which must | 
be eliminated before the effect of the increased air supply 
can be obtained. If now it be allowed that Rankine’s 

curve fairly represents the increased efficiency due to the | 
greater heating surface, column 13 will show the effect of | 
the air supply. It will thus be seen that as the air per | 
pound of fuel diminishes the efficiency rises above the 
curve, or in other words is increased. In experiment D 
the increase is as much as 164 per cent., and there is no 

doubt that had the designers been able to provide for a | 
fire two or three times the depth of that used (namely, | 
5} in. to 14 in. in the thickest and 34 in. to 9 in. in the 
thinnest fire) the air per pound of fuel might have been 
still further diminished, and the efficiency correspond: | 
ingly increased. Table V. gives a set of experiments in | 
which, judging from the coal consumed per square foot of 

grate, the force of the draught has been very much less 

than in the preceding; and a glance at the results will | 
show that the same conclusions may be drawn from them, 

while at the same time the range of air supply is very | 
much greater. 


| 





* Paper read before the North-East Coast Institution | 
of Engineers and Shipbuilders, March 3, 1886, 


This can | 


1.6 1b. 
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This question of air used per pound of fuel for different 
thicknesses of fire and force of draught is one of so vital 
importance in connection with the economical introduc- 
tion of forced draught that it may be here suggested that 
this Institution undertake some experiments to determine 
their proper relations. These would not necessarily entail 
any extravagant outlay, no boiler being required. If, 
however, a boiler were available, the investigation might 
be profitably extended to embrace the evaporative 
efficiency. 

The best combination of the foregoing principles, viz., 
smaller grate, increased efficiency of heating surface, and 
the utilisation of the waste heat to heat the incoming air, 
can only be determined by direct experiment. 

For the purpose of comparison, four steamers have been 
| chosen, alike in hull, fitted with the same engines, and 
| differing only in that in the first natural draught is used ; 
| in the second it is replaced by forced draught, retaining 
| the same boilers and making the necessary reduction in 
| the grate, which would obtain in the application of 
| forced draught to an existing steamer; in the third, 
| advantage is taken of the smaller grate area required, 





to reduce the weight of 


45.5 square feet. The efficiency by Rankine’s formula 
for forced draught is 84,4 per cent., being 13.4 per cent. 
increase. This, however, has been taken at only 10 per 
cent., including 1 per cent. for driving the fan (being 
equal to 10 indicated horse-power), leaving 81 per cent. 
net efficiency. The funnel temperature calculated as 
before, but taking 18 lb. of air instead of 24, is— 


(18 + 1).242 x « = 14 x 966 x .14, 
.*. «© = 412 deg. rise of temperature, 
and « + 50 deg. = 462 deg. funnel temperature ; 


a temperature to obtain which by natural draught would 
necessitate a heating surface of 4064 square feet instead of 
3460 square feet. 

Figs. 7 and 8 show one of the boilers for No.3 ship. These 
are 11} ft. in diameter, by 10} ft. long ; the heating surface 
and steam space being practically the same as before, 
Ample grate area, with a consumption of only 32 lb. per 
square foot, is obtained in four furnaces with bars 4 ft. long, 
so that the firing is done under most favourable conditions, 
The tubes also are reduced ‘from 3}in. to 2}in. outside 
diameter. These modifications have reduced the weight 
of boilers and water from 98 tons to 82.4 tons. At first 





and the use of smaller ome 


boiler and water, keeping the heating surface and steam 
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sight it may bethought that the tube area has been too much 
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space as before ; and in the fourth, the heating surface 
has been reduced and air supplied to the fans has passed 
through a heating arrangement in the funnel and uptake. 

The steamers are each 285 ft. long by 37ft. beam by 
25 ft. 9in. moulded depth, with a displacement of 4500 
tons at load draught. They are fitted with triple-expan- 
sion engines of 1000 indicated horse-power, with a work- 
ing pressure of 1501b. per square inch, it being of course 
desirable to make the comparison with the most modern 


| and economical type of engine, 


Figs. 5 and 6 are outline views of one of the pair of boilers 
for the first ship, in which the consumption is taken at 
r indicated horse-power per hour. The boilers 
13 ft. in diameter by 10} ft. long, with a total 
weight for boilers and water of 98 tons ; other particulars 
being given in Table VII. The efticiency of these boilers 


by Rankine’s formula is 74.4 per cent., as follows : 
x 34.6 

E=}4x po. ee t. 

MX sr 64(5x16)  t Pere 


Allowing other 5 per cent, for miscellaneous losses, 
20.6 per cent. remains to be carried away by the products | 


| of combustion, giving a funnel temperature of 510deg., | 
| per pound 
| 250 deg., which is still 200 deg. above the atmosphere, 
| not an extravagant assumption, then the heat saved is : 


as follows : 
(24x 1) .242 x 2=14 x 966 x .206 
.*. = 460 deg. rise of temperature. 
Add 50 deg. for temperature of atmosphere, 

460 deg. +50 deg. =510 deg. funnel temperature ; 
probably as low a temperature as should be aimed at for 
the gases leaving the boiler being only 145 deg. in excess | 
of the temperature of the steam. 

The boilers of the second ship are the same as the pre- 


| 
| 


---—-Mean Dia. II 0- 


‘ 
eaten es 
! 


10'. 0° 
, reduced, being 174 square feet, as against 244 square feet 
| in the natural draught boiler. But as the quantities of 
the products of combustion are as 19 to 25, the restriction 
_isinappreciable. The heating surface in these boilers being 
| practically the same as in the preceding, the efficiency 
and funnel temperature are the same. . 
One of the boilers for No. 4 ship is shown by Figs. 9 and 
| 10. These boilers are each 11 ft. in diameter by 10 ft. long. 
| Here the heating surface, as well as the grate, has been 
reduced, and the total weight of boilers and water is 
654 tons, being a reduction of 324 tons from the natural 
| draught boiler. If the surface of this boiler had been 
| reduced as much as would have brought its efficiency down 
to 76 per cent. on Rankine’s forced draught curve, the 


ratio HS would have been 1.2; it is, however, 1.41, which 


in an excess of 17.5 per cent. of heating surface, so that 
the efficiency may be safely taken at 76 per cent. To 
this, however, has to be added the beneficial effect of 
heating the incoming air by the outgoing gases. At 76 per 
cent. efficiency the consumption is reduced to 1.565 from 
1.6 lb. per indicated horse-power per hour. Then, the 
funnel temperature, taking this efficiency and 18 Ib, of air 


of fuel, is 610 deg. If this be reduced et 
a 





18+1) (610 deg.—250 deg.) x.242=1650 thermal units. 
GA Gag eB) =, 122 Ib. of coal. 
1.565—-.122 

1.443 Ib. 


An efficient arrangement for heating the air supply - 
the fans in the funnel or uptake presents no Sgr 
difficulty, and the incoming current of air would tend to 


.*. coal per I,.H.P, per hour= 


| ceding, excepting the reduction of the grate area to prolong the life of the plates, 
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TaBLE VI.—CoMPARATIVE PERFORMANCE OF STEAMERS. 













































































} | No, 2. No. 3 No. 4. 
| | 
| | l apete 
Tons. | Rate. £ Tons, | Rate. | & | Tons. Rate. £ | Tons. | Rate. £ 
“3 Outward : | ls. d. & & | ls. d. sd. | 
Dead weight .. ee |} 9840 |... 2840 eerie } $55 } .. | | 2872 
Less coal for 30 days | 614 [+ | |} 48) . | | 462 
|—_—— ——— 
Cargo delivered “a “el 2326 | 20 0 2,326 2372 | 20 0 | 2,372 | 2387 | 20 0 | 2,387 | 2410 | 20 0 2,410 
Less bunker coal 514 | 8 6 218 468 8 6 | 199 468 8 6 | 199 462 8 6 196 
Gross balance .. 2,108 | |} 2178) .. |e | 2,188 | 2,214 
Homeward : | | 
Dead weight .. fa 2840 | 2840 bess Sealy bg fences -. | 2872 
Less coal for 15 days 257 | 284 veo. Foe “a ee 
| | pas PA | Virtet Peers 2c) 
Cargo delivered or | 2583 30 0 | 3,874 | 9606 | 30 0 | 3,909 | 2621 , 30 0 | 3,931 | 2641 | 30 0 | 3,961 
Less bunker coal .. 257 | 28 6) 74 | 234 128 6)| 618 234 | 28 6)| 613 231 | 28 of 606 
| 957 | 2 of | 934 | 24 6S) 234 | 24 6S) 231 | 24 0 
Gross balance .. 3,200 | 3,206 | ..  —- 8818 | 3,355 
Gross balance on double | | a 
voyage i es 5,308 5,469 5,506 | 5,569 
Gross balance per annnum .. 21,232 21,876 22,024 | 22,276 
pee a eee ee 
Gain per annum over No. 1.. | Nil 644 792 | 1,044 
| 
TaBLE VII.—Boilers. | Similarly in D, 700 lb. of gas gave .55 square inches of 
| tube area y ad pound, which —— 4.33 in. of water 
a | No. 1. | No. 2. | No. 3. | No. 4. ressure. Diagram Fig. 4 shows this increase of resistance, 
Paes | The abscissz are square inches of area through tubes 
: | ft. in. ft. in. | ft, in. ) ft. in. pound of fuel, and the ordinates are air pressure in inches 
Diameter of boilers - 13 0 13 0 | O |} Oo | of water required to overcome the resistance of the tubes. 
a diate -| 10 + | 10 * 10 An 10 Py | The four spots A, B, C, D, are plotted from the corre- 
Mean diameter of furnaces ||| 8 0 | 3 0 | 210 | 210 | 8ponding experiments. Tf, now, the curve be continued 
Length of grate .. 6 16 26 4 0 | 311} | downwards to a point which represents an area of 3.6 
Number of tubes 384 | 384 540 332. | square inches per pound of gas, it will be seen that the air 
oo me 0 3 | 0 3 : 24 : 24 | pressure required is 4 in. for the —_ length of tube as in 
eng ’ eu ME el j 5 | the above experiments, viz., 6 ft. long, and for 
Total heating surface, sq. ft. | oo 3460 = = | diameter. But the tubes we have we ‘deal i 7 ft. 
Weight of bollecs, tons” “eo | “oo | G26 | 412 | long, and if the diameter were the same the resistance 
» water ,, .. Lt 36 28.8 24 | would probably be increased as 7 to 6, giving 3 in. water 
HLS. per ILH.P., sq. ft... oie = A 3.46 3.4 2,03 | pressure. However, the tubes are 2} in. in diameter 
»  poundof coal, sq. ft. | 216 2.38 | 233 | 241 | instead of 1} in., so that, for each unit of flue area, the 
Coal per omni of grate, Ib.| 6 52 a3 = | surface of tube to offer frictional resistance to the passage 
ee eee |. ae | ae 1.456 | 1.443 | Of the gases is reduced in the ratio =< to 3; the air 
Funnel temperature, deg. F.. | 510 | 462 462 610 pressure would then probably be eS in, of water 








The coypetion performance of the steamers is given 
in Table VI. 

The vessels are supposed to make four double voyages 
of thirty days per annum, and it will be seen that on a 
moderate computation No, 2 steamer gives a net return of 
over 6002. per annum more than No. 1, while in No. 3 it 
is almost 800/., and in No. 4 no less than 1044/. This 
gain is due to lighter machinery and greater efficiency of 
boiler ; and whatever saving is to be effected by the use of 
an inferior class of fuel in the forced draught boats is left 
out of consideration. 

To complete the comparison it is necessary to consider 
the weight and first cost of the fan and its fittings. It 
will be sufficient to do this for Nos. 1 and 4 ships, the 
others being intermediate types. Taking the boilers at 
30/. per ton, there is a balance of 645/. in No. 4ship to 
pay for the fan and its accessories, which is about double 
what would be required. At the same time, the firebars 
have been reduced about 1} tons in weight, which will 
compensate for the weight of the fan. Further, the 
weight and cost added to the uptake, in the form of heat- 
ing surface, would probably not be greater than that 
saved by the wolbpoed size of smokebox and funnel that 
would be used. Thus the 10447, may be taken as a clear 
gain. 

It will be seen by the drawings that the reduction of 
weight is obtained without any wide departure from the 
ordinary marine type of boiler. After the reduction of the 
number of furnaces, the most, and perhaps only noticeable 
feature in the boiler in Figs. 9 and 10, is the reduction in 
diameter and number of tubes, This, of course, restricts 
the flue area much more than in the case of the boiler in 
Figs. 7 and 8, so that the remarks made upon it do not 
apply ; on the contrary, there will in this case be an in- 
creased resistance to the passage of the gases through the 
tubes, which will have to be overcome by ipagensing 
the power of the fan. The additional power require 
does not, however, seem likely to be great. The whole 
weight of gases to pass through the tubes per minute 


ig 1443 x19 _ 457 lb., and the area through the tubes is 


1630 square inches, so that there are 3.6 square inches for 
every pound of gas per minute. 

Now, in the experiments on Thornycroft’s boiler, the 
area per pound of gas is very much smaller, Take ex- 
periment A: The weight of gas is 225 26.5 = 400 lb. per 
minute, 

The area through the tubes is 389 square inches, or less 

an 1 square inch per pound of gas, and the pressure re- 
ig to force the gas through the tubes was 1.35 in. of 

r. 
1177 x 26 


In B the weight of gas is =500 lb, per minute, 


giving about .8 square inches per pound, the air pressure 
oe being 1.87 in. of wate Prod 2 2 

. nC the weight of gas is 625 Ib., giving about .62 square 
inches per pound and 3 in. of water pressure, 


pressure. 

The question of tube resistance might also easily be de- 
termined by a few direct experiments at no great cost, 
and would place valuable information at the disposal of 
pred ~_ called upon to design a boiler for use under forced 

raught. 

The method of driving the fan deserves careful con- 
sideration from an economical point of view; and where 
it cannot be driven off the main shafting by suitable gear, 
and a separate engine is provided, it should preferably be 
a compound engine expanding the steam toa low pressure, 
many of the high speed toys frequently used being, it is 
to be feared, little better than steam eaters, 

In war vessels, the question of economy is made alto- 
gether subservient to the necessity for obtaining great 
power from a light weight of boiler during a Fimited 
period. Steaming under natural draught is the normal 
condition for these vessels, and forced draught is employed 
only when on special service, or to meet the exigencies 
of naval warfare. In fact, the British Admiralty in their 
contracts stipulate for a forced draught trial of four hours’ 
duration only, and the six hours’ trial of the cruiser 
Giovanni Bausan, recently built for the Italian Govern- 
ment by Messrs, Sir W. G. Armstong, Mitchell, and Co., 
and engined by Messrs. R. and W. Hawthorn, is probably 
the longest and one of the most successful forced draught 
trials on record. 

The system usually adopted in the Navy is that of closed 
stokehold, and it has yet to be proved that this can be 
successfully carried out over a lengthened period. If, 
however, the system of closed ashpits be adopted, and the 
incoming air heated, it might be—and in the merchant 
navy has been—used continuously, reducing the con- 
sumption of fuel in ordinary working, as already indicated, 
and thus reducing the amount to be carried, a point of 
vital importance in this class of vessel. The reduced con- 
sumption will be still more marked at the high powers. 
The temperature of the gases leaving the boiler will be 
very high, say 1200 deg., and thus nearly 40 per cent. of 
the heat in the fuel would pass away through the funnel, 
so that if the incoming air carried back one half of this 
to the boiler a saving of 20 per cent. would result. 

In conclusion, the writers would again direct your at- 
tention to the desirability of having some carefully con- 
ducted experiments on the lines already indicated. This 
is surely not beyond the scope of an Institution with a 
membership of upwards of 500, amongst whom are re- 
presentatives of all the leading firms on the north-east 
coast. 








VirGINIAN MECHANICAL INDusTRY.—The Roanoke Ma- 
chine Works have closed a contract with the New 
York, New Haven, and Hartford Railroad Company for 
the immediate construction of 500 freight cars for that 
railroad. The Norfolk and Western Railroad Company 
has given an order to the works for two locomotives to be 
followed by an order for seventeen more. The works are 
also expecting an order in the early spring for 500 more 
| freight cars, 








THE TRANSMISSION OF POWER 
BY GEARING. 


Experiments on the Transmission of Power by Gearing, 
Made by Messrs. Wm. Sellers and Co.* 
By Wi rrep Lewis, Philadelphia, Pa. 

THE idea of determining by experiment the relative 
values of different forms of gearing as measured by the 
economy with which they transmitted power, originated 
with Mr. J. Sellers Bancroft in the spring of 1883, and 
soon after the following investigation was begun at his 
instance and carried out under is direction. The ques- 
tion implied was one of continual recurrence upon which 
diverse opinions were found to exist, and these were so 
frequently based upon general impressions or loose obser- 
vations, in which some important fact or condition was 
wanting, that the necessity was felt for more definite and 
reliable information, as a guide in the construction of high 
class machinery. To obtain this in such a manner as to 
leave no room for doubt, it was proposed that the gearing 
itself should be made to bear testimony, and the writer 
accordingly undertook to prepare the design for an ap- 
paratus which should thoroughly test the efficiency of the 
more common forms of gearing, namely, worm, spiral, 
and spur, 

With what success our efforts were attended in the de- 
sign and execution of the work will appear in the sequel, 
but at the outset we imagined our apparatus to be well- 
nigh perfect and almost incapable of showing anything 
but the truth. 

The principal requirements in the problem presented 
were a dynamometer to measure the power received by 
the worm or pinion shaft and a brake to measure the 
power delivered to the wheel shaft. These two elements 
in their proper relation to the gearing to be tested, con- 
stituted the apparatus shown in plan by Fig, 1, and in 
elevation by Figs. 2 and 3. 

The chief difficulty in the perfection of the scheme lay 
in the construction of a dynamometer which should not 
have the errors and defects common to such machines. 

We required in the first place that it should be readable 
at any time, with as much delicacy and precision as an 
ordinary pair of scales, and, in the second place, that its 
own resistance should, if possible, be eliminated from its 
readings, without the necessity of making guesswork 
corrections, 

An experimental dynamometer similar to the one re- 
presented was built at the suggestion of Mr. Bancroft, 
and tested with encouraging results; but, instead of the 
universal joints, he used simply a straight shaft and de- 
pended upon its flexibility, and instead of the frame 
hinged at A, two separate frames were used and the 
shafts held at a fixed distance apart by means of links. 

From a practical point of view, this might have been 
considered a success, but, theoretically, it was subject to 
an error arising from the friction of the driven shaft in its 
bearings. When properly lubricated this friction would 

small, but from carelessness in oiling, it might 
well be worth considering, and the arrangement shown 
in Fig. 1 was designed as an improvement. Here it will 
be seen that the frame which carries the driven wheel is 
supported by a flexible joint at the line of contact A, and 
again at B, by portable platform scales. 

From this construction it follows that no matter how 
great the friction in the journals of the shaft C D may be, 
there will be no pressure at the point B, except what 
results from torsion in the shaft D K. 

To demonstrate this point, let us imagine the driven 
wheel firmly clamped to its frame, so that for all intents 
and purposes it may be considered as part of the lever 
AB. Nowitis evident that a downward force acting on 
this lever at any point to the right or left of A, will pro- 
duce at B a reduction or increase of pressure proportional 
to the distance of the force applied from A. And it is 
likewise apparent, when a force acts directly in line with 
A, that no portion of it can be communicated to B, When 
this principle is clearly understood, it can readily be seen 
that journal friction is nothi ore than a partial clamp- 
ing of the wheel to its one. A thorough test of the 
accuracy of this construction was made by attaching to 
the shaft C a brake in connection with the frame A B. 
When the wheels were set in motion this brake repre- 
sented a magnified case of journal friction, and no matter 
how tightly it was drawn, the reading of the scales re 
mained unaltered. 

As a still further refinement of this dynamometer, the 
attempt was made to avoid the use of gear teeth altogether 
and drive by the contact of fiat-faced wheels, but the 
great pressure required to drive, caused the journals to 
heat rapidly, and the idea was soon abandoned. Other- 
wise the method was satisfactory, and the truth of the 
principle just demonstrated was repeatedly shown by the 
fact that the reading of the scales could not be altered 
by any change in the clamping pressure on these discs. 

To measure the power transmitted it was important to 
know the effective length of the lever arm A B, and this 
was carefully tested in the following manner and found to 
agree with actual measurement. 

The universal joints were disconnected, the driving 
pulley was blocked and a weighted lever attached to the 
shaft C; the scales were then balanced, and the weight 
was moved out upon the lever until the reading of the 
scales was increased by an amount equal tothe weight 
moved. The distance through which the weight had to 
move was then taken to be the effective length of the lever 


* [We published on page 605 of our last volume an 
abstract of this important paper, which was read at the 
meeting of the American Society of Mechanical Engineers 
held last year at Boston, and at the request of a number 
of our readers we now reprint it in extenso, with the illus- 
trations that accompanied our first notice..—Ep. E.] 
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arm of the dynamometer. The brake used to measure 
the power transmitted was ‘designed to maintain an * 
proximately constant load of any desired amount. It 
consisted of a drum or pulley encircled by a Napier brake 
of rather novel construction, in which the load itself was 
made to adjust automatically the tension on the strap. 

By this means there were no extraneous forces involved 
and no corrections to be made, and the error usually 
arising from the use of an auxiliary tightening lever was 
avoided, 

By reference to Fig. 2 it will be seen that, for any 
given load suspended at the point M, the tension on 
the strap at L depends upon the horizontal distance of 
M from K, and that the moment of resistance is measured 
by the horizontal distance R of the point M from the 
centre of the drum. 

As a precaution against excessive heating during the 
oe of the experiments, this brake drum was provid 
with deep interna) flanges forming a trough through 
which water could be made to pass by means of a syphon. 

The gearing to be tested is represented on the engraving 
as a worm and wheel, but the housings which carry their 
journals are adjustable, so that the brake shaft can be set 
obliquely to the wormshaft for spiral gearing or parallel 
to it for spur gearing. 

The worm-box was made very large, to insure an abun- 
dance of oil and to dissipate as fast as possible the heat of 
friction. It also acted as a reservoir for the lubrication 
of the journal and step-bearings, and as a bath in which 
a thermometer could be kept to note the temperature from 
time to time. 

Power was conveyed by a belt to the driving pulley from 
an independent engine, the speed of which was under the 
control of the experimenter. In preparing for experiments, 
the shafts C D and E F were set in line, or nearly so, and 
the edge of the block O adjusted to be directly under the 
centre of the drum shaft. Then with a known weight 
attached to the chain from M, the worm-box filled with 
lard oil and the apparatus set in motion, the experiments 
were ready to begin. 

By means of the nut L, the 
adjusted until the graduated bar M N, resting upon O 
and M, was brought to a horizontal position. Then the 
revolutions per minute were counted, the temperature 
noted, ard the reading of the dynamometer observed, to- 
gether with the distance R on the bar M N, 

In commencing to make the experiments, several unex- 
pected difficulties were encountered, which for a time 
vitiated the results to an unknown extent. The experi- 
ments thus affected, however, were afterward repeated so 
as to exclude any errors which might have crept in unob- 
served. 

At moderate speeds everything ran smoothly, but as the 
speed was increased, the step bearing for the wormshaft 
began to give trouble. This bearing was formed by the 
contact of two hardened steel discs carefully ground, and 
although well lubricated by a circulation of oil, the danger 
of cutting at high speed was constantly apprehended. 

The delay caused in this way was very annoying, and 
after a number of futile efforts to lengthen the life of the 
bearing, the experiment was finally made of introducing a 
loose washer of hard brass between the hardened steel faces. 

This remedy proved to be effectual, and no further 
evidence of cutting at this point was detected for any 
combination of speed and pressure. 

he brake strap was also at first another source of an- 
noyance, It was made as shown by the engraving of a flat 
iron strap lined with hard-wood blocks on end grain, and 
for a time it worked well, although not quite as steadily 
and smoothly as could be desired. 

There appeared to be considerable variation in the fric- 
tion of these blocks against the drum, and the weight sus- 
pended was in consequence thrown into oscillations, which 

ad to be checked before the distance R could be properly 
measured. 

To check these oscillations it was simply necessary to 
press the bar M N against its bearing, until re A were 
absorbed by the friction thereby produced, and so long as 
a slight amount of oscillation remained, it was considered 
as evidence that this friction did not affect the mean 
radius to be determined. Still there were variations in 
the amplitude of the vibrations which could not be alto- 
gether controlled in this way, and for the purpose of im- 
proving its action the brake strap was lubricated with a 
mixture of tallow and oil, which at once produced the 
most alarming results, The load was thrown into the 
most violent agitation, and the Pay shaken in a 
manner which threatened to break it down. For this 
strange phenomenon no satisfactory explanation could at 
first be given. The apparatus was strengthened and 
braced in various ways, sometimes with an improvement 
in its general working, but oftener without avail. The 
vibrations were at times very violent, and again entirely 
absent under apparently the same conditions. Sometimes 
they increased in violence with the speed, and sometimes 
they diminished, and finally disa),peared. 

At or above a speed of 180 revolutions per minute of 
wormshaft, which corresponded to a surface velocity of 
about 60 ft. per minute at brake surface, these vibrations 
seldom occurred; but as the wheel slowed down the 
would almost invariably appear before coming to a full 
stop. Once they occur at a speed of 348 revolutions 
after the wheel had become hot enough to melt the tallow, 
and their recurrence at this speed was prevented by keep- 
the wheel cool with water. 

At another time, when running at a speed of 70 revo- 

utions with the same load, the vibrations continued for 
several hours, and were finally checked by allowing tke 
wheel to warm we The speed was then reduced to three 
revolutions, at which it ran without shake or jar, but five 
minutes later, upon starting up, the vibrations were as 
severe as ever and could not be made to disappear, even 
at a speed of 70 revolutions, 


wey oy of the weight was 
a 





The wooden blocks were then scraped and washed with 
benzine to remove all grease, with, it was thought, some 
pagnennmnent, although at slow speeds, the vibrations 
still continued. 

In general it was found that slow speeds and heavy 
weights had the greatest tendency to produce vibrations, 
and that the heavier the load the greater the speed neces- 
sary to check them. At slow speeds their amplitude 
was greatest and their number the least, while as the 
meee increased, they became shorter and more rapid, 
producing a higher and higher tone until they finally 
ceased. 

The phenomena presented were so strangely contra- 
dictory that for a time they seemed to defy explanation, 
and seriously to threaten the success of the undertaking. 

The only plausible theory upon which they could be 
accounted for appeared to be that the frictional surfaces 


ed | were in an unstable condition, caused by the difference 


between friction of rest and friction of motion. 

With most substances the friction of motion is less than 
the friction of rest, and it was argued that, by reason of 
the friction of rest, the brake strap would be carried be- 
yond the point where it belonged, to be in equilibrium 
with the friction of motion, and when sliding occurred, it 
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were, however, always taken at the same instant, and ag 
a matter of possible importance, the temperature of the 
oil in the worm box was also recorded by a thermometer 
constantly immersed. 

~ The dynamometer was sensitive to a{variation of }lb., 
and the readings for average cases were probably taken 
within .01 of their true amount, the error in observation 
being greater for light loads and less for heavy ones. 

It was not suspected until the experiments were about 
to be concluded, that the dynamometer itself was liable to 
any error at all, and it was then discovered, when too 
late, that it had a constant error of about 2 per cent., 
which was either positive or negative according to the 
alignment of the universal joints. 

t will be explained further on how this error was de- 
tected and the causes which produced it, but in view of 
the great variations found in experiments made under 
similar conditions, it was not thought necessary to 
attempt to make any correction. Indeed, this could not 











have been done without a repetition of the whole work, 
| and the experiments are accordingly presented as subject 
| to an error of 2 per cent. 

| The probable errors in observation are not included, 
| because it is not to be supposed that the average of so 
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would fall back and grip the wheel with such force as to 
7 all sliding and again produce friction of rest. 

aving failed to secure a satisfactory brake surface of 
wood, it was decided to try another material, and from 
the view of the case just presented, leather suggested 
itself as the most suitable substance, on account of its 
peculiar frictional properties, which made it an exception 


to the general rule, that friction of motion is less than | 


friction of rest. 

Accordingly each block of wood was covered with a 
leather face, and all further difficulties of this kind were 
effectually checked. 


During the long series of experiments which were after- | 
ward made, a slight tremor was sometimes noticed when | 
the wheel became hot enough to dry up the leather, but | 


at such times the original condition was easily restored by 
the application of a moderate amount of belt grease. 

Too much of the lubricant was found to be injurious, 
and no more was needed than could be absorbed by the 
leather. It was also noticed that, on account of the in- 


crease in friction of the leather over the wooden surface, | 


the brake was more easily adjusted, and that the weight 
suspended from it hung, in consequence, farther from the 
centre of the drum shaft. 

It could hardly be expected that a weight suspended in 
this manner from a rotating wheel would remain motion- 
less, and very naturally it was found that oscillations of 
gradually increasing amplitude were to be constantly con- 
tended with. The disturbing cause, however, was so 
slight that the friction produced on the guide O, by a 
weight of 1 lb. resting upon the graduated bar M N, was 


found to be sufficient to reduce the variation in its read- | 


ings to ;s;in. The apparatus was now thought to be 
entirely satisfactory, and the experiments were begun 
anew. 

The readings of the graduated bar were taken to the 
nearest ;'; in., and they were considered accurate within 
that limit, which, in a radius of 14in., gives a probable 
error of less than .005. During the progress of an experi- 
ment this radius was subject to gradual changes, which 
were emery accompanied by corresponding changes in 
the reading of the dynamometer. 

The ings of the graduated bar and dynamometer 


| large a number of experiments could be much affected by 
| errors in observation, unless these errors were necessarily 
| in one direction, as in the case just cited. 

The merits and defects of the apparatus have been thus 
| reviewed at length,.partly for their own intrinsic worth, 
| but chiefly as matters of the first importance to a clear 
| appreciation of the real value of the experiments. 

t is intended to give not merely the bare results, but 
| also the facts upon which a judgment or criticism of them 

can be formed, and this is our apology for what may seem 
| like unnecessary detail. 


(To be continued.) 





AUSTRALIAN INTERCOLONIAL RatLway. —The Nairne and 
| Victoria Border Railway works are being proceeded with 
mpey by the contractors, Messrs. C, and E. Miller. 
| Work'on the Victorian side will probably be completed 
| in about eight months. 
“Tar INDIAN ENGINEER.”—A new journal, called The 
| Indian Engineer, is about to be published in Calcutta by 
| Messrs. W. Newman and Co. It is to appear fortnightly, 
| and the first number will be issued on April 3rd. It is 
| somewhat surprising that the large number of engineers 
| engaged in India upon Government and private enter- 
prises should not have had a periodical devoted to their 
‘interests long ago. We trust that the new venture will 
| prove wariowor Ty and that it will ke of service to the pro- 
| fession, 


Fier Protection OF GOVERNMENT SMALL ARMs Fac- 
| TORIES. —The War Office have recently intrusted to 
| Messrs. Merryweather and Sons, of London, an order for 
| the supply of a powerful double-cylinder steam fire engine 
for the protection of the Birmingham Small Arms Fac- 
| tory, and similar to two engines of equal power con- 
| tructed by that firm for the protection of the Royal Small 
| Arms Factory at Enfield, in 1874, but with all the latest 
improvements. These engines are capable of delivering 
- 3 4, or even 6 powerful jets simultaneously, and of 
| forcing water through several thousand feet of hose in 
| cases where the water supply is at a distance. 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep sy W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
The number of views given in the Specification 
in each case after the price ; hte ama 
Specification ts not illustrated. 
Where Inventions are communicated from abroad, the Names, 
apis of Speciation: may be odeained at 8, Cursitor-street 
Copies 0 may be obtat: a ie , 
-weliasles 50% E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed to H. RBADER Laog, Esq. 
The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is gi 


is stated 
u the 


ven. 
Any person may at any time within two months Srom the date of 


the advertisement of the of a yplete specification, 
give notice at the Patont Office of opposition to the grant of a 





Patent on any of the grounds mentioned in the Act. 
STEAM ENGINES. 
2053. H.C. Ashlin, Liv 1, and H. Turner, 
Birkenhead. Compound es. (Sd, 8 Figs.) Febru- 


ary 14, 1885.—An apparatus is interposed between the high and 
low-pressure cylinders for preventing the low temperature of the 
low-pressure cylinder and condenser from being communicated 
to the high-pressure cylinder. The action of the apparatus is 
such that any condensed steam is vaporised before it reaches the 
low-pressure cylinder. (Sealed February 5, 1886). 


2230. J. H. Tangye, Soho, and W. Johnson, Moxley, 
Wednesbury, 8 Automatic Cut-off Mechanism 
for Slide Valve. (8d. 8 Figs.) February 18, 1885.—An oscil- 
lating valve is combined with the slide valves of steam engines for 
the purpose of automatically cutting off the steam at any desired 
portion of the stroke, and thereby regulating the speed of the 
engine. (Accepted January 5, 1886). 


2234. E. Field, London. Engines Worked by Steam 
and Products of Combustion from Furnaces. (8d. 3 
Figs.) February 18, 1885.—This invention has for object the 
further development of the system set forth in former specifica- 
tions of applicant and H. Aydon (No. 2727 A.D. 1882, and No. 6382 
A.D. 1884) of utilising for the purpose of developing motive power 
products of combustion from boiler or other furnaces, such pro- 
ducts being mixed with steam. (Accepted February 2, 1886). 


2514. H. Cutting, Beccles, Suffolk. Steam Engines. 
[lld. 8 Figs.) February 24, 1885.—-This invention relates to 
steam engines having oscillating double-acting cylinders, in which 
the oscillations of the cylinders regulate the supply of steam with- 
out the intervention of slide valves or eccentrics. In the case of 
a high-pressure engine the shaft is driven through three cranks at 
equal angles to each other by the rods of pistons working in three 
cylinders. The illustration represents a cross section through one 
of the cylinders. The cylinders d are bored transversely through 





solid cylindrical blocks ¢, which are arranged to oscillate in a 
cylindrical chamber f, the outer cylinder being fitted with trun- 
nions, which oscillate in recessed bearings in the end plate of the 
cylindrical case. Each cylindrical block is bored with four suit- 
able ports e, which, by the oscillations, alternately come into com- 
munication with, and are cut off from, suitable steam and exhaust 
ports g and hin the case f. The engine may be reversed by ex- 
changing the function of the steam and exhaust pipes i and k by 
er a suitably arranged two-way cock. (Accepted January 


3143. H. J. Haddan, London. (R. H. Cowdrey, Chicago, 
U.S.A.) Steam es. [lld. 6 Figs.) March 10, 1885. 
—Four cylinders A! are arranged around the centre of a crank- 
shaft B_ having a single crank B!, the pistons C! of opposite cy- 
linders being rigidly connected with yokes D! having transverse 
slots with which the crank-pin b2is engaged. Steam is admitted 
to the outer ends of the cylinders only, so as to operate alter- 
nately upon the opposite rigidly connected pistons. Stuffing- 
boxes for the piston-rods are thus entirely dispensed with. A 
valve H is attached eccentrically to the end of the shaft B by 
means of a pin B3, When the shaft rotates the valve H will there- 








fore have a continuous revolving motion so as to bring the ports g 
and g' alternately into communication*with the steam inlet I and 
exhaust passages J. The direction of motion ofjthe engine may be 
reversed by means of the slide valve L which operates to bring 
either of the ports I and J into communication with the inlet or 
exhaust. A perfectly balanced valve is by these means obtained. 
The movement of the valve operates to open and close the several 
rts Ne mms | with the ends of the cylinders successively. 
€ operation of the gyratory valve is the same with reference 
to all four of the ports, and it is therefore possible to arrange 
any number of pairs of ports and cylinders around the axis of 
rotation. (Accepted January 29, 1886 
3144. HJ. London. (R. H. Cowdrey, Chicago 
U.S.A.) Multiple Benin es. (sd. 4 
ngs.) March 10, 1885.—A series of cylinders having their inner 
: : open are situate so as to radiate from a common centre. 
“ach cylinder has a steam chest provided with a supply and an 


with a journal in combination with the driving shaft passing 
through the axial centre of the cylinders. A series of slide valves 
are operated by the shaft. so as to prevent steam from passing to 
the inner ends of thecylinders. (Accepted January 22, 1886). 


3145. H. J.Haddan, London. (R. H. Cowdrey, Chicago, 
U.S.4.) Valves for Steam es. . 5 Figs.) 
March 10, 1885.—This invention relates to balanced slide valves and 


reversing valves for steam engines. With the steam chest and 
valve of the engine is combined an auxiliary valve chamber hay- 
ing opposite parallel seats and ports communicating with the steam 
chest and provided with an open slide valve. (Accepted January 
19, 1886). 


3146. H. J. Haddan, London. (2. H. Cowdrey, Chicago, 
J.S.A.) Steam Engines. [8d. 3 Figs.) March 10, 1885.— 
This invention relates to the construction of multitubular cy- 
linder engines in which the cylinders radiate from the driving 
shaft which enters at one side of the engine casing, but does not 
pass entirely through it. (Accepted January 19, 1886). 


3413, R.L. Weighton, Neweastle-on-Tyne. Operat- 
ing Valves of Steam es, [ls. 1d. 10 Figs.] March 16 
1885.—The valves are operated by the action of the steam appli 
directly without the intervention of driving gear from an external 
— of the engine, the distribution of the steam being effected by 

he valves themselves, The regulation of the motions of the valves 
is effected by connecting them to a crank or a valve shaft, the 
motion of which is regulated by connection with the main crank- 
shaft of the engines through the intervention of a suitable regu- 
lator. Meansare provided for altering the admission of the steam 
which actuates the valves so as to effect the reversal of the engines. 
(Accepted January 15, 1886). 


3634, W. Sisson, Falmouth. Valve Motions of 
Steam es. (8d. 6 Figs.) March 21, 1885.—This inven- 
tion relates to a valve gear which is actuated directly from the 
connecting rod. The link B is pivotted to the connecting rod at 
the point A, and is connected with the radius rod C and lever D at 
the points P and Q. The?relative positions of the points A, P, and 
Q may be adjusted according to requirements. The point L at which 
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the valve rod H is connected is caused tomove in an approximately 
elliptical path when the engine is in motion. In some cases an 
adjustable curved guide E is employed and a block K connected to 
the lever D at the point K slides in this guide. The direction of 
rotation of the engine and the position of the cut-off may be 
varied by moving the rocking shaft about its centre. (Accepted 
January 19, 1886). 


3758. R. H.C, Nevile,Grantham. Controlling the 
Speed of Engines. (8d. 9 Figs.) March 24, 1885.—The 
pressure in the valve chest is caused to act upon the governor in 
such a manner that as the work thrown on the engine, and conse- 
quently the pressure in the valve chest increases, the governor is 

iven a diminished tendency to close the throttling valve situated 
pg the boiler and the slide valve chest. (Accepted January 

» Li 5 


3929. 8.G. Browne, London. Valve Gear for Steam 
es. (8d. 4 Figs.] March 27, 1885.—The main valve 
chest is divided into two chambers, each of which is provided with 
a steam and exhaust port. These ports are controlled by two 
connected valves. Steam is always admitted to one chamber of 
the main valve chest; thus, when the expansion valve cuts off 
steam from the driving chest the opposite chest will be open to 
steam for reversing the movement of the main piston on the re- 
versal of the main valve, suitable provision being made for ad- 
mitting steam to both chests when desirable in starting. (Accepted 
January 22, 1886). 


7045. H.H.Lake, London. (R. Cox, New Jersey, U.S.A.) 
Compound §' Engines. [6d. 7 Figs.) June 9, 1885. 
—The high-pressure cylinder is combined with the expansion 
cylinder, the latter containing a piston on the same rod with the 
piston in the high-pressure cylinder, The steam in the two cylin- 
ders is simultaneously cut off after the pistons have made a portion 
of their stroke. Ports controlled by valves connect the front and 
rear ends of the cylinders. The low-pressure cylinder has a pas- 
sage leading from either end to the condenser, whereby the ex- 
haust from both ends will co-mingle and pass into the condenser. 
The pressure on the pistons does not vary materially throughout 
the stroke. (Sealed November 20, 1885). 


13,392. W. Dumbarton, N.B. Pac. for 
Piston and Valve Hots in Tandem Steam es. 
(6d. 1 Fig.) November 2, 1885.—The packing between the 


cylinder consists of one working stuffing-box formed in the end of 
either cylinder and provided with an elongated sliding gland 
which extends to the othercylinder. (Sealed February 9, 1886). 


14,342. J. C. Peache, Thames Ditton, Surrey. 
Central Vaive es. (6d. 3 Figs.) November 23, 
1885.—This invention relates to engines in which the valve work- 
ing in a hollow piston rod or valve case within the cylinder un- 
eovers ports in the side of the valve case, and in which the con- 
nection between the valve and the eccentrie or actuating part is 
capable of being varied in such a manner as to change the edge of 
the valve by which steam is admitted to, or exhausted from, the 
pn a for the purpose of reversing the engine, (Sealed March 2, 
1 


14,423. D. D. Hardy, Lake View, Illinois, U.S.A. 
Steam Engines. (8d. 7 Figs.) November 24, 1885.—This in- 
vention relates to a particular arrangement of two, four, or other 
multiple of two, single-acting cylinders about a common crank- 
shaft with a crank to which each of the steam pistons is con- 
nected. (Accepted January 12, 1886). e 


15,047. 8S. Butler, Cardiff. Compound Engines. 
(8d. 5 Figs.) December 8, 1885.—Two pistons of different dia- 
meters are connected to a single piston-rod, the larger of which 
is driven by steam exhausted from the smaller. A single piston 
valve governs the supply of steam and exhaust of both cylinders. 
The piston-rod is packed by metallic blocks which are held tight 
by external pressure produced by means of steam. (Accepted 





exhaust chamber having suitable ports, the latter being provided 


January 19, 1886). 


GAS ENGINES. 
848. F. G. Myers, Northampton. Gas Engines. 
{6d. 4 Figs.) January 21, 1885.—This invention relates to gas 
“apa in which the necessary proportion of air and gas are drawn 
in by means of the traverse of the piston to one end of the cy- 
linder and again expelled to the other end of the cylinder to be 
ignited. According to the present inyention valves are carried in 
the piston for the purpose of passing the combustible mixture from 
one side of the piston to theother. (Accepted January 22, 1886). 


1363. R. Simon, No ham. Gas es. (8d. 
5 Figs.) January 30, 1885.—Two cylinders are combined with a 
receiver and distributing valve in such a manner that the inflam- 
mable mixture is compressed from the one or pump cylinder, and 
passed into the receiver and exploded there, or between the 
receiver and the power cylinder. (Accepted January 22, 1886). 


1478. T, M. Williamson, C. W. , J. Malam, and 

. A. Ireland, Southport. Gas E es. (8d. 2 Figs.) 
February 3, 1885.—The ignition apparatus consists of a tube of pla- 
tinum which is heated to a high temperature by means of a Bunsen 
burner. The p e between the incandescent tube and the 
working cylinder is sealed by a small piston valve which is opened 
by means of an eccentric or cam at the proper moment for igni- 
tion. (Sealed February 16, 1886). 


1700. C. W. , South Gas Engin {Sd. 4 
Figs.) February 7, 1885,—This invention relates to compression 
gas engines, the object being an increased economy by the employ- 
ment of a high piston speed and more rapid expansion. A moving 
cylinder B is fitted into the fixed cylinder H, and is coupled to the 
crankshaft by two connecting-rods. A trunk piston C works in 
the moving cylinder, and is coupled to a crank opposite to the 
moving cylinder cranks. When the moving cylinder B has 
approached nearest to the cover of the fixed cylinder A, as shown 
in the drawing, a charge of combustible mixture slightly com- 
pressed has been forced by the back stroke of the moving cylinder 
through the check valve J into the chamber K. The ports M and 
M! at this moment coincide, and the combustible charge flows 


























through the check valve L into the space between the moving 
cylinder B and the trunk piston C. The charge is then compressed 
by the approach of the trunk piston towards the inner end of the 
moving cylinder B, and the compressed charge is fired when the 
port X coincides with the port X' leading to the igniter N and 
the two pistons are —— away from each other. While the 
compression is taking place between the two pistons a new com- 
bustible charge is being drawn in through the admission valve H, 
and during the return stroke this new charge is driven into the 
chamber K. The exhaust port F is uncovered by the outward 
movement of the trunk piston. The igniter valve is opened auto- 
matically by the pressure due to the compression acting upon a 
piston or diaphragm. (Accepted February 5, 1836). 

3199. C. G. Beechey, Liv: 1. Gas Engines. (87. 
6 Figs.) March 11, 1885.—This invention relates to gas engines 
in which there is a clearance space behind the working cylinder 
when at the end of its instroke to centain the compressed charge 
for the next explosion, and the object is to get rid of the products 
of combusti ffectually, and to obtain an explosion at every 
revolution. A central exhaust outlet in the form of a tube or 
snout projects into the working cylinder through which outlet 
the exhaust products are driven by the working piston during 
the first portion of its instroke assisted by the charge of com- 
bustible mixture which is being forced into the rear of the work- 
ing cylinder. For starting the engine a reservoir is employed 
which contains compressed air, and is connected with the working 
cylinder by a passage. (Accepted January 29, 1886). 

3971. J. Mackenzie, London. Gas Engines, [8¢. 
8 Figs.) March 28, 1885.—A rotary valve F is arranged inside the 
combustion chamber E, on the front side of which the explosion of 
the charge takes place for controlling the admission of gas and 
expulsion of products of combustion. The rotary valve is rotated 





























by means of an endless chain d connected with chain wheels on the 
main crankshaft and upon the spindle H of the valve. The pro- 
portions of gas and air required are regulated by inlet cocks and 
valves. (Accepted January 12, 1886). 

9801. E. G. Colton, London. (H. Hartig, New York, 


U.S.A.) Gas e. (8d. 6 Figs.) August 18, 1885.—The 
piston rod B is attached to an oscillating slide valve C moving in 








bearings in the interior of the piston D, which is provided at one 





side with gas and air ports, and at the — side with an ex- 
haust opening a*. The advantages obtained are simplicity of con 
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struction, compactness, and easy and effective motion with but 
little wear of the working parts. (Accepted January 19, 1886). 


15,875. S. Wilcox, Brooklyn, New York, U.S.A. 
Gas Engines, (8d. 5 Figs.) December 24, 1885.—A separate com- 
bustion chamber communicates with the working cylinder valve 
chests to overeome the difficulty met in maintaining an igniting 
flame. The figure shows a portion of the working cylinder at 1, 
together with induction ports 2, valves 3, and valve chests 4. The 
gases are mixed in the combustion chamber 5, and fired prepara- 
tory to admission to the working cylinder 1, This chamber is 








ined with refractory material, and provided with water chambers 

8 forming a water jacket. Compressed air is admitted to the 
chamber 22 and regulated by the stop valve 26, and an oil supply 
enters the adjacent chamber 23 through a pipe 24 that is con- 
nected with a charging device. The air pressure lifts the cap 16, 
and the air is directed downward to the absorbent 25, which re- 
ceives the oil and causes it to be vaporised, the torch being 
applied to the burner 12 through the firing port 38. (Accepted 
January 26, 1886). 


3785. J. Atkinson, London. Gas Engines. (8d. 
6 Figs.) March 24, 1885.—This invention relates to a gas engine 
with a separate single-acting pumpand a separate single-acting work- 
ing cylinder. The pump always supplies a uniform mixture of air and 
gas and is operated by a crank from the main shaft, so that it com- 
pletes its compressing stroke a little after the working piston has 
completed its exhausting stroke. A circular slide valve is used, 
and it is operated intermittently by means of a pawl engaging 
into ratchet teeth on its periphery. (Accepted January 19, 1886). 


ROTARY ENGINES. 


1494. H. T. Liversedge, Caerleon, Monmouth, 

Engines. [11d. 7 Figs.) February 3, 1885.—A cylinder 
is furnished with a drum or boss mounted upon a shaft and 
carrying a projecting piston arranged to revolve in close contact 
with the interior surface of the cylinder. The cylinder is pro- 
vided with two movable valves or divisions which serve to divide 
into two parts the annular space between the cylinder and the 
drum, and each of which serves alternately as steam and exhaust 
valve. An external valve distributes the motive fluid alternately 
to the division valve, (Sealed January 22, 1886). 


3814. J. Corry and J. F. Sleat, London. Spherical 
Ro Engine. (8d. 6 Figs.) March 24, 1885.—A spherical 
containing cylinder A is divided by an . joint B into two 
parts and contains a continuous shaft C. The conical portions 
) of the shaft C are united by means of a disc D! which passes 
through another disc E arranged obliquely to the axis of the 
shaft C. The conical terminations D form rolling contact with the 


‘ < 1% LG med 
age ag 
of KO OFS 

Fe SS | 


So 


TESS 


two faces of the oblique disc E. Upon each side of the oblique 
disc E ports F are provided for the admission of steam, and 
similarly exhaust ports F' are provided for the exit of the steam 
after use. The steam operates upon the shaft disc D'to rotate 
the shaft in the cylinder, and the shaft disc uncovers the exit 
port F, allowing the steam to escape. H is a reversing and stop 
valve. (Accepted January 26, 1886). 


PUMPING ENGINE. 


3271. W. Bow, Paisley, Renfrew, N.B. Compound 
Pnmping Engines for Charging Accumulators. [8d. 
3 Figs.) March 13, 1885,—Two comparatively small high-pressure 
cylinders are used in combination with one low-pressure cylinder, 
the two high-pressure cylinders being arranged 80 as to act on the 
cranks at different angles, so that in whateyer position the shaft 
may be, the admission of steam in the ordinary way will, by means 
of one or other of the two high-pressure cylinders, at once start the 
engines. Valve apparatus is employed for partly closing the steam 
supply valve and opening a by-pass valve when the accumulator is 
fully charged. (Accepted January 15, 1888). 


WATER PRESSURE ENGINES. 


. , Bamford, London. ulic Engineg. 
fad. 4 Figs.) february 27, 1885.—The object is to insure a 
emooth and easy reversal of the stroke of hydraulic engines and 





the prevention of jerking caused by the sudden opening of the 
ports, and this is effe by automatically controlling the speed 
with which the main valve passes over the inlet and outlet of the 
water to and from the cylinder. (Sealed February 26, 1886). 


12,803. J. Earsdon, London. Water Pressure 
Engine. [6d. 3 Figs.) October 26, 1885.—A special small 
cylinder is employed to carry the working cylinder over its dead 
centre. A valve is provided for automatically starting and stop- 
ping the engine. (Sealed February 2, 1886). 


BOILERS. 


696. W. H. Staynes, Leicester. Boilers. (6d. 3 Figs.] 
January 17, 1885.—This invention relates to the construction of 
small square copper beilers heated by means of gas burners, the 
object being to prevent as far as possible all waste of heat. (Sealed 
March 5, 1886). 


762. A. Pifre, Paris. Steam Engines and Boilers, 
(8d. 3 Figs.) January 19, 1885.—This inyention relates to modes 
of arranging apparatus heated by charcoal or coke for the produc- 
pg motive power on a small scale. (Accepted January 19, 


1829. I. Mo Bloxwich, Staffs. Protecting Fer- 
rules for Boller Toker (8d. 4 Figs.) February 10, 1885.— 
A taper slot or opening is employed in the ferrule for the recep- 
tion of a wedge-sha key which is driven into the ferrule after 
it has been inserted in the tube, thereby expanding it, and causing 
it to be firmly fixed in place. (Sealed February 12, 1886), 


2318. H. Walker, Birmingham. Promoting and 
Regulating Combustion in Steam Boilers, ces, 
&c. 22 Figs.) February 20, 1885.—A partitioned and 
perforated hollow brick or slab is employed for conducting air to 
— fuel or products of combustion. (Sealed March 5, 


2713. F. B. Doering, Liverpool. Puri g the 
Water of Steam Boilers. (8d. 4 Figs.) February 28, 
1885.—A continuous circulation is kept up from one part of the 
boiler to another part of the same through a filter or depositing 
box, in which the sulphates and other impurities will be arrested. 
The feed water is heated by direct contact with steam from the 
boiler, and is passed through the filter or depositing box with the 
water. (Sealed March 9, 1886). 


2974. D. Purves, North Dulwich, Surrey. Furnaces 
and Flues for Steam Boilers. (6d. 2 Figs.) March 6, 
1885.—Strengthening rings are formed by rolling on cylindrical 
furnaces and flues for steam boilers. (Accepted January 12, 1886). 


3095. G.W. Hawksley and T. Andrews, Sheffield. 
Furnace Bars. (8d. 7 Figs.) March 10, 1885.—This invention 
relates to improvement in the “‘ Helix” mechanical stoker. In 
order to reduce the cost of the apparatus and increase the efficiency 
of the same, one taper screw is fixed under the firebar with its 
driving mechanism in a central position, the feeding trough being 
arranged immediately over it. The grate bars near the edge of the 
feeding trough are fixed at an angle, so that the fuel slides down 
the inclined bars on to the level bars. (Sealed February 26, 1886). 


3722. D. Purves, North Dulwich, Surrey. Steam 
Boilers. {6d. 3 Figs.] March 23, 1885.—Cylindrical furnaces 
and flues are constructed with solid strengthening rings formed on 
them by rolling. (Accepted January 12, 1886). 


3736. W.R. Lake, London. (L. Browssas, Lyons, France.) 
Steam Boiler Furnaces, (8d. 10 Figs.) March 23, 1885.— 
The grate consists of a series of parallel discs provided with teeth 
which may be turned by means of a shaft for the purpose of 
breaking the clinkers adhering to the furnace bars to permit the 
free access of air through the grate for supporting combustion. 
(Accepted January 12, 1886). 

4262. J. Edge, Liverpool. Seating Horizontal 
Steam Boilers. (8d. 3 Figs.| April 7, 1885.—Means are pro- 
vided whereby the travel of the products of combustion is pro- 
longed so as to cause the heat to be thoroughly extracted and 
produce a perfect circulation round the boiler. (Accepted Jan- 
uary 12, 1886.) 

4381. J. Blake, Manchester. Steam Generators. 
(Sd, 2 Figs.) April 9, 1885.—This invention relates to boilers of 
the locomotive type for steam launches and torpedo boats. The 
outer shell which incloses the firebox is made of a cylindrical form 
and its axis is inclined from the perpendicular, the two shells being 
united with a single joint which is inclined with respect to the 
axis of the two shells. (Accepted January 22, 1886). 


13,983. J. Shaw and N. Arthur, Leith. Steam 
Boilers Furnaces, [6d. 6 Figs.) November 16, 1885.— 
A nozzle is employed for the purpose of feeding boiler furnaces 
with liquid fuel in the form of a spray, and to promote draught 
and combustion and lessen the smoke. (Sealed March 5, 1886). 


14,654. S. Eddington and J. Stevenson, Chelms- 
ford, Essex. Water Gauges for Steam Boilers. (6d. 
2 Figs.) November 28, 1885.—This invention relates to means of 
securing the gauge glass in the fittings of the upper and lower 
cocks, a tight joint being made by means of india-rubber washers. 
The bore of the lower cock is made at such an angle that the 
point at which it communicates with the interior of the boiler is 
at about the same level as the lowest visible portion of the gauge 
glass. (Sealed March 5, 1886). 


14,758. A. H. Reed, London. (J. Ham, New York, 
U.S.A.) Boiler Furnaces. (8d. 3 Figs.) December 1, 
1885.—At the sides of the furnace in front of the bridge wall are 
rovided air distributors in connection with air pipes. (Sealed 
Varch 9, 1886). 


14,800. F. H. Moldenhauer, Vienna. Fee 
ers, (8d. 6 Figs.) ember 2, 1885.—This invention 
relates to means for feeding boilers with water in the form of fine 
spray and with compressed air. The water is converted ‘into 
ray by the compressed air, and when forced into |the boiler 
the spray is immediately converted into steam. (Accepted January 
5, 1886). 

14,999. C.A. Knight, Glasgow. Steam Boilers. (6d. 
4 Figs.) December 7, 1885.—This invention relates to boilers in 
which the steam generated ina series of water tubes is collected 
in a reservoir through which the water circulating in the tubes may 
also so as to partially fill it. The object in the present inven- 
tion is to increase the size of the steam and water drum while main- 
taining the degree of safety as usual in this type of boiler. The 
ends of the cylindrical drums are tapered to form the frustrum of 
a cone, and iron or steel end pieces are secured to the ends by 
rivetting or bolting. (Accepted January 8, 1886), 


15,155. J. Ferguson, Jun.,Irvine, Ayr, N.B, Steam 
Boilers. (6d. 3 Figs.) December 10, 1885.—A fuel magazine 
is arranged below the boiler and above the fire chamber, so as to 
cause the fuel to be fed gradually from the magazine into the fur- 


nace. (Accepted January 12, 1886), 

1 . C,A.Knight, Glasgow. Steam Boilers. [8¢. 
12 Figs.) Deeember 19, 1385.—This invention relates to a further 
development of the improvements in steam boilers for which 
Letters Patent No. 12,189 of 1884 were granted to applicant, and 





has for its object to simplify and improve the construction of 
steam boilers of that class. (Accepted January 12, 1886). 


ENGINE AND BOILER FITTINGS. 


2854. H. Holden and R. G, Brooke, Salford. Ap. 
peeeeee 'for Le ao the Supply of Feed Water 
Steam Boilers. [lld. 8 /Figs.] March 4, 1885.—This 
invention relates to an apparatus for automatically starting 
injectors or steam pumps according to varying levels of the 
water in a steam boiler. A is a piston, the end a@of which is 
larger in area than the end b. Pressure from the boiler is 
admitted by means of the tube w or expansion tube g' into 
the chamber g, and thence into the chamber F of the cy- 
linder c. H isa double-beat valve, which is arranged to shut off 
from the chamber G the connection with the boiler according as 
any movement of the by yy tube g', and consequently of the 
valve H, shuts the face h! or h* of the valve H. The passage C, 
which is controlled by a valve B attached to the piston it leads to 
the injector or pump, and the greater pressure on the side a of 
the piston A closes the valve B. When the water in the boiler 
and passage J has risen to the level J, the supply of steam to the 
expansion tubes g' will be stopped, and the steam therein will con- 











dense. The water in the expansion tubes g' will cause contraction 
of the tubes, and will open the valve h‘ and admit boiler pressure 
against the face @ of the piston A so as to close the valve Cand cut 
off the stpply of steam to the injectoror pump. Although the 
level of the water may fall so as to uncover the passage k' the water 
cannot recede from the tubes g, since steam is prevented from 
entering through chamber G, the valve A? being closed. When 
the water in the boiler uncovers the passage k steam can again 
enter the tubes g, so as tolift the valve H. Steam is then shut off 
from the surface a of the piston A, and the pressure falls owing to 
condensation, so that the pressure on b opens the valve B, and an 
injector or ler is again set to work. As the water level now 
rises to level j! the water cannot rise in the tube g as steam is free 
to enter through the valve h*, but upon the water arriving at ;’, 
and so closing the passage k', condensation takes place in the tube 
g, and the injector is again stopped. The levels j and j! are there- 
fore the points of highest and lowest water level. (Accepted Feb 
ruary 2, 1886). 


3015. G. Murdoch, Belfast. Piston Packings. (8d. 
13 Figs.) March 7, 1885,—The packing consists of two light 
metallic rings cut in one place so as to admit of the distension of 
the ring and its adjustment to the circle of the cylinder. Springs 
are eres for pressing the packing rings apart in a direction 
parallel to the piston shaft, and to keep them in close and constant 
— with the flange of the piston head. (Sealed March 9, 
1886). 


3559. L. J. Crossley, R. Hanson, Halifax, and J. J. 
Hicks, London. WaterGauges. [8d. 4 Figs.) March 19, 
1885.—To render the level of the water more clearly visible the 
gauge glasses are constructed with two or more strips of white, 
coloured, or parti-coloured enamel separated from each other by 
strips of clear glass. (Accepted January 26, 1836). 


3608. J. Watts, Bristol. Metallic Pistons. (8d. 8 
Figs.) March 20, 1885.—The packing is made of a metal ring 
divided in one or more places, and having connecting pieces on 
the internal side tending to press the parts of the ring outwards. 
(Sealed February 19, 1886). 


5287. A.McLaine, Belfast. Piston and Valve Rod 
Packing. [6d. 1 Fig.) April 29, 1885,—A packing of canvas 
or other suitable material is applied at each end of the stuffing- 
box, and in the central portion of the same a metal block is intro- 
duced to hold the packing at the ends apart and leave vacant 
a space around the rod into which oil is introduced from a receiver 
under steam pressure so that the rod works in a belt of lubricant 
under pressure, and is thereby maintained steam-tight with 2 
minimum of friction. A column of mercury may also be em- 
ployed for obtaining pressure upon the lubricant (Sealed Febru- 


ary 9, 1886). 

14,964, S. Eddington anda J. E. Eddington, Chelms- 
ford, Essex. ging for Boilers. (6d. 6 Figs.) De- 
cember 5, 1885. — The lagging comprises layers of felt or 
other non-conducting medium, a casing or envelope of sheet iron 
or steel, distance pieces, and in some cases battens, all perma- 
nently connected together to form a flexible strip capable of being 
readily applied and removed. (Accepted January 22, 1836). 


15,526. O, Imray, London. (J. Partington, Winnipes 
Canada.) Packing for Piston Rods. (8d. 10 Figs.) De- 
cember 17, 1885.—Metal packing rings are employed, which are 
kept pressed upon the rods by means of springs. (Accepted 
January 19, 1886). : 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in ~ 
United States of America from 1847 to the present time, = 
reports of trials of patent law cases in the United States, may 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
strect, Strand, 
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EXPLOSION OF THE BOILER OF THE STEAM TUG 
(For Description, see Page 294.) 


“RIFLEMAN,” 


AT CARDIFF. 
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THE ; 
tort meee omeneer | many different parts of the peninsula was either col- 


lected by the natives and used by them for lubri- 
By Herpert Tweppie, Jun. | cating or illuminating purposes, or was allowed to 
Prrroteum has been known to exist on the | run over the surrounding ground, where it soaked 
Apsheron peninsula since time immemorial, and | into the earth, and being exposed to the action of 
the eternal fires of Surakhany, which were wor- the air and sun, the lighter parts evaporated, 
shipped for ages by the Guebers, were nothing but while the heavier non-volatile oils oxidised and 
the inflammable gases which always accompany | formed with the soil a kind of asphalte there known 


The petroleum which oozed from the ground in | 


deposits of petroleum finding their way to the sur- | by the name of kir, which is used to cover roofs, | 


face and there igniting. | walls, &c. This kir being formed, and more oil 








have occurred or wherever the oil strata has come to 
the surface, are to be thus accounted for. One of 
these beds east of Balakhany has a thickness of 
10 ft., and beds of double this thickness have been 
passed through in drilling. 

The country was conquered by Russia in 1723, 
but the petroleum interest was completely neglected 
until 1821, when its working constituted a mono- 
poly which was sold by the Government to private 
persons, one of whom, a certain Mirzoeff, was the 
first to bring the business to one of commercial 


The priest whose duty it was to watch the holy | being forced up, the surface became surcharged | importance. In 1877 the excise duty was removed, 


flame, and who used to go through the ceremony | with a heavy oxidised oil, which arrested a part of 
of the service for a small consideration, has taken the sand that was blown over it, this sand adhering 
his departure, and the abandoned fires are extin- | 


although during these thirty-five years the Govern- 
ment income resulting from the sale of the mono- 


to the upper surface of the oily kir and gradually | poly, together with the excise duty, averaged 


guished; but the gases now serve for the more | caking into a mass, ready to receive a new de-| 10,000l. yearly. Since 1878, petroleum has been 


practicable purposes of burning lime and heating | posit. 
boilers. 


The thick beds which are found scattered | free from excise, save a small municipal tax levied 
over the whole peninsula at points wherever breaks | on distilleries, 


Apshergo Peninsula 
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In 1872 the land which before had been in 
Government possession was sold to private parties. 
Since then only has the production increased 
rapidly, as will be shown in the statistical tables 
we shall publish later on. The whole oil-produc- 
ing territory of the Apsheron which has been worked 
does not cover an area of more than three and a 
half or four square miles, From this space, and 
since the year 1832, over four hundred million of 
puds (7,000,000 tons) have been taken. This would 
represent a solid body of oil 30in. deep spread over 
the entire surface. 

There are but two places on the peninsula where 
oil has been sought for on a large scale. The first 
and largest of these fields is that of Balakhany, 
occupying the centre of the Apsheron peninsula. 
The second field is that of Bybyibat, on the seashore 
ten miles south-west of Balakhany. By looking at 
the map, Fig. 20, page 243 ante, it will be noticed 
that on the south-western side of the peninsula there 
is a large basin-like depression of the strata, the two 
extreme edges of which are Balakhany and Bybyi- 
bat. A short distance to the south of the first- 
named place we have an outcropping of a bed of 
hard flinty rock, dipping southwards. Wells have 
been bored on the south of this outcropping, but 
no oil has ever been found above this rock, so this 
may be taken as the top covering of the oil-bearing 
strata, and the latter may be looked on as a deep- 
curved bed breaking out of the surface at two 
distinct points some ten miles apart. These out- 
croppings continue to appear at different points in 
a line parallel to the chain of the Caucasus. Mud 
volcanoes are also found along these breaks, and 
the petroleum brought to the surface by the liquid 
mud of these volcanoes from the greater depths has 
penetrated all the upper strata, and on the surface 
asphalte has been formed. Between Arvat and 
Baku numerous traces of petroleum are observed 
to ooze from the soil, always along the line of the 
above-mentioned breaks, and as a great part of this 
plain is a salt marsh, the oil is carried down by the 
water to the sea. 

The strata dip to the south, and are composed of 
layers of sand and shellstone. The hills are bare 
of vegetation, and, being so unprotected, have been 
greatly subject to both aérial and water denudation. 
In the dry season a salt efflorescence covers most 
parts of the plain. At a point in the sea some half 
a mile east of Bybyibat, gas is observed bubbling 
up through the water from the bottom in such 
quantities as to make the surface look as if it were 
in ebullition. On a calm day it can be set on fire, 
and will burn with flames 2 ft. or 3ft. high. The 
surface over which this ebullition occurs is about a 
quarter of a mile long by 200 or 300 yards wide. 
This gas escapes from the same break as the oil at 
Bybyibat. A mud volcano and beds of asphalte 
occur on a direct line between the two. To termi- 
nate this short geological sketch we give, in Fig. 22, 
a profile of the Holy Island, which is some twenty 
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miles east of Balakhany, where, as shown on the 
map, mud volcanoes occur with their accompanying 
features, viz., salt water, petroleum, and gas. 

The average elevation of Balakhany plain is 
175 ft. above the Caspian Sea, and as before men- 
tioned, it is the principal centre of the petroleum 
exploitation. The area over which most of the wells 
have been drilled is contained in the square marked 
on the map, Fig. 20; the sides of this square mea- 
sure some 4700 yards. Anenlarged diagram of this 
sjuare is given in Fig, 23 ; on it,are marked the oil- 
bearing strata, the lines representing the depths at 
which oil is found. As will be seen, there are great 
fluctuations in depth, some of which occur verysud- 
denly. This can only be accounted for by sup- 
posing the strata to have been in a very plastic state 
when first impregnated with petroleum, and then 
subjected to disturbing forces. Let it be well 
understood that there is not one oil stratum, but 
several, which are superposed in an irregular man- 
ner. The diagram only represents the chief one, 
that in which most of the fountains and large wells 
occur. The average depth of wells may be taken 
as from 350 ft. to 600 ft. ; between these depths 





most of the bore-holes that have been drilled have 
found oil, 

On the area referred to, some 500 wells have been 
drilled, and at the present time about 300 derricks 
can be counted from the top of the Bog Boga, an 
active mud volcano some few hundred yards to the 
east, 

Some authors have stated that the oil does not 
exist on the Apsheron peninsula in a regular bed but 
in *‘ countless cells.” This theory will hardly hold 
when we examine the nature of the strata, for 
neither cells nor crevices could exist in such a 
mobile ground as that which underliesthe Balakhany 
plain. The oil-bearing strata, properly speaking, 
is a light-coloured, fine sea-sand occurring in beds 
of varying thickness, as is shown by the annexed 
profiles of the wells. This sand when freshly 
ejected from the wells is of a light-green colour. 

For a proof of the mobility of the ground we 
have an example of the derricks in the fifth group 
(see Fig. 23), which have been so much thrown out of 
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the perpendicular as to be overturned by the sink- 
ing of the ground, and in one case the caving in 
was so great and so sudden that the pipe ran down 
the bore-hole some distance, and was then thrust 
10 ft. aside, the derrick at the same time partly 
sinking into the ground. 

These phenomena can be understood when we 
take into consideration the enormous amount of 
sand thrown out by these wells, one pile alone 
ejected by a single fountain we estimated at not 
less than 10,000 tons ; from where, then, would this 
sand have come had the oil-bearing bed been com- 
pact enough to contain the oil in cells ? 

To strengthen the ‘‘ cell theory,” it has been 
added that wells drilled close to those already exist- 
ing have no effect upon them, as they only drain the 
ground immediately beneath them without affecting 


| that part surrounding the bottom of the bore-hole. 


If this be admitted, it is difficult to understand 
whence the well would receive new supplies of oil. 
For it is hardly possible that it could be forced up 
from below through cells by gas, for the imprisoned 
gas, as soon as the pressure is removed, would dis- 
place the ascending column of oil, and we should, 
after a short time, have a gas well. Instances of 
these crevices in the oil-bearing strata of Pennsyl- 
vania have been noticed ; but the formation of the 
ground there is totally different from that of 
Balakhany. 

The reason a new well does not greatly affect the 
production of an old one when the bore-holes are 
close together, can only be accounted for by the 
large quantities of oil contained in the sand. 
Neither is the statement that new wells do not 
affect old ones in close proximity to them, correct, 
as it has been proved that numerous wells on a given 
space of ground will exhaust the petroleum much 
more quickly than if there were only a few. 

The finding of oil at different depths in wells 
close together is explained either because the 
strata from which the oil is drawn are totally 
different, which is often proved by neighbouring 
wells producing oils of different gravities, or else 
the oil strata may have a steep dip, and although 





the wells apparently at the surface are close to- 
gether, the points from which the oil is drawn are 
further apart, the distance varying with the angle 
of the dip. The area drained by a well is entirely 
dependent on the porosity of the strata, and may 
extend from a few to hundreds of yards, 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CorRRESPONDENT.) 

Few American cities have greater natural advan- 
tages for manufacturing industries, especially work- 
ings in metal, than Pittsburg, which was selected 
for the winter meeting of the Institute of Mining 
Engineers, held on February the 16th, 17th, 18th, 
and 19th last. 

The situation of the city is a remarkable one, as 
a glance at the oe: Fig. 1, page 292, willshow. The 
junction of the Allegheny and Monongahela rivers 
to form the Ohio, which flows southward to the 
‘* Father of Waters,” and thence to the Gulf of 
Mexico, creates a water front of unexampled con- 
venience, along which the city extends for miles, 
and when it is remembered that the banks of these 
rivers and those of their tributaries are filled with 
rich deposits of bituminous coal, it is not sur- 
prising that iron works have sprung up almost as if 
by magic. The great railway facilities have fol- 
lowed, and finally, as though Nature could not be 
too lavish with her gifts, natural gas has stepped 
upon the scene, and by its touch has transformed 
the old smoky city, grimy and clouded with its own 
soot to such an extent as to shut out the sunlight, 
into a place not clean indeed, but so clean by com- 
parison as almost to change the whole face of the 
country, and cause the oldest resident to nearly 
doubt his localities. Being upon the banks of so 
many rivers the city is naturally shut in on all sides 
by hills, and it was from the summit of one of these 
that an observer (looking in the huge chimneys 
belching flame and smoke in every direction and in 
countless numbers) gave vent to that natural and 
oft-quoted expression: ‘‘ This is indeed Pande- 
monium with its lid off.” 

When the Board of Directors of the Society of 
Mining Engineers remembered—as who that has 
ever been to Pittsburg can forget ?—that the hearts 
of its residents are as warm as their furnaces, they 
judged, and rightly, that no invitation would 
prove more acceptable to the members of the 
Institute than that from Pittsburg. The large 
numbers who attended proved the correctness of 
this view, and, in fact, many were seen on this 
occasion who have seldom presented themselves 
at similar meetings. 

The local committee were a wideawake body, and 
saw at once that the ordinary meeting-place would 
be utterly inadeyuate, and with wise forethought 
arranged to have the sessions held in the chapel of 
the First Presbyterian Church, a commodious and 
well-lighted and ventilated building, containing a 
large platform having movable blackboards in its 
centre, and flanked on either side with the Decalogue, 
which afforded the members ample opportunity to 
carefully study and weigh these laws whenever so 
minded. 

We, with other members, went to this meeting 
in the limited express of the Pennsylvania Rail- 
road (which is certainly a luxury of travelling, 
with its beautiful coaches and its superb dining- 
car), and were rolled along at speeds of a mile 
a minute with as much ease and comfort as if in 
a rocking chair. The celebrated Horseshoe Curve 
is always grand, even in winter, and having with 
us the aneroid which recently distinguished itself at 
Croton, convenient elevations were read and com- 
mented on, as we rose rapidly to 2100 ft. in a 
little over ten miles. The result of this perfect 
system of locomotion is seen in the fact that the 
travellers having sent their baggage to the hotels, 
went directly to the meeting from the train. 

The session was opened with an address of welcome 
from Mr. Chalfant, of the firm of Spang, Chalfant, 
and Co. This gentleman was so evidently impressed 
by the members present, and their cheerful coun- 
tenances, to say nothing of the ladies, that he at 
once predicted that this would be one of the most 
succesful meetings of the Institute, and in glancing 
at the Decalogue behind him, we all acquitted him 
of bearing false witness against his neighbour. He 
made those present feel at once at home and 
welcome. 

The election of officers for the present year was 
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then announced, and resulted as follows: Pre- 
sident, Robert H. Richards, Boston, Mass.; vice- 
presidents (to serve two years), W. B. Coggs- 
well, Syracuse, N.Y.; James F. Lewis, New York 
City ; and Joseph D. Weeks, Pittsburg. Managers 
(to serve three years), H. M. Howe, Boston ; J. E. 
Johnson, Longdale, Va.; and W. G. Neilson, 
Philadelphia. Treasurer, Theodore D. Rand, and 
secretary, R. W. Raymond. 


PRESIDENTIAL ADDRESS: Ernics or ENGINEERING 
PRactIce. 


The annual address of the President of the 
Institute, Mr. Jas. C. Bayles, followed, and 
was marked with the care which always charac- 
terises this gentleman’s productions. It was 
concise and well delivered, and in its subject 
so important to all engineers that a few quota- 
tions of some of its stronger points—it had no 
weak ones—-seem to merit appending. The subject 
was the ‘‘ Ethics of Engineering Practice.’”’ He 
contended that the engineer stood in the most 
confidential relations toward his employer, and that 
the latter was fairly entitled to the benefit not 
alone of his highest skill, but of his very best 
judgment in all matters conducive to the success of 
their joint enterprise. ‘‘ For the reason that he 
cannot be held to the same strict accountability 
which law and usage establish in mercantile business, 
he is under a moral obligation to fix his own rules 
of conduct by high standards and conform to them 
under all circumstances. Whatever the measure of 
his professional success—whether wealth and repu- 
tation crown his career, or disappointment and 
poverty be his constant and unwelcome companions 
—no taint of suspicion should attach to any pro- 
fessional act or utterance. Not only should we be 
able to write above the wreck of bright hopes, 
‘Honour alone remains,’ but upon our great and 
successful achievements should it be possible for 
others to inscribe the legend, ‘In honour wrought ; 
with honour crowned.’” 

He then turned his attention to some of the more 
usual forms of temptation which beset engineers, 
particularly if successful, as follows : 

‘‘In so far as the engineer is brought in contact 
with the activities of trade, he cannot fail to be 
conscious of the fact that serious temptations 
surround him. Such reputation as he has gained 
is assuined to have a market value, and the price is 
held out to him on every side. It should not be 
difficult for the conscientious engineer, jealous of 
his professional honour, to decide what is right and 
what is not. He does not need to be reminded 
that he cannot sell his independence nor make 
merchandise of his good name. But as delicate 
problems in casuistry may mislead or confuse him, 
it is to be regretted that so little effort has been 
made to formulate a code of professional ethics 
which would help to right decisions those who 
cannot reach them unaided.” 

In regard to the prevailing practice of paying per- 
centages on purchases, the speaker held to the very 
fact that they were, whether so intended or not, a 
series of bribes, and warned all young engineers 
against their insidious effects in the following plain 
and unmistakable language : 

“ An ever-present stumbling-block in the path of 
the young engineer, is what is lightly spoken of as 
the ‘customary commission’—a percentage paid 
him on the price of machinery and supplies pur- 
chased or recommended by him. That manufac- 
turers expect to pay commissions to engineers who 
are instrumental in effecting the sale of their 
products, is a striking proof that the standards of 
business morality are quite as low as I have 
assumed them to be; that engineers do not unite 
in indignant protest against the custom, and de- 
nounce as bribe-givers and bribe-takers those who 
thus exchange services, shows that the iron has 
entered the souls of many who may be disposed to 
resent such plain terms as those in which I decree 
it my duty to describe transactions of this kind.” 

As the speaker frequently asserted, he spoke 
especially to the young men; the older ones sat by 
with that quiet look of men beyond temptation, and 
their virtue, if real, was touching to behold ; or, if 
assumed for the occasion, was a most perfect piece of 
acting. It is to be regretted that space will not permit 
4 more copious extract from this admirable address, 
but its conclusion was worthy of it and its author : 

‘Professional ethics are no different from the 
ethics of the Decalogue ; they are specific applica- 
tions of the rules of conduct which have governed 
enlightened and honourable men in all ages and in 


all walks of life. It is only when the moral sense 
is blunted, or temptation presents itself in some 
new and unrecognised form, that it is difticult to 
draw the line between right and wrong. I am 
aware that a delicate sense of honour often comes 
between a man and his opportunities of profit, and 
that a fine sensitiveness is rarely appreciated at its 
value by those who employ professional service. I 
know that in this busy world men of affairs do not 
always stop to weigh motives, and that confident 
assurance often commands respect while modest 
merit is distrusted. But F do not know that a man 
can sell his honour for a price and retain thereafter 
the right to stand erect in the presence of his 
fellows. I do not know that any engineer can make 
for himself a creditable and satisfactory career of 
whom it cannot be said that, whatever his mistakes 
or successes, his failures or triumphs, he has held 
his professional honour above suspicion.” 

As the speaker warmed with his subject he 
unconsciously pointed with his right or left hand to 
the Decalogue either side of him, where blazoned 
in gilt, shone the words, ‘‘Thou shalt not covet,” and 
‘Thou shalt not steal,” lending additional force 
to the impassioned utterances of the speaker. The 
speech was well received, and each hearer looked 
upon his neighbour with conscious pride that his 
own skirts were free from stain, and a ‘‘ Thou canst 
not say I did it” look was universal. Seriously, it 
may be remarked without fear of contradiction, that 
there are few callings, if any, where professional 
standards are higher than among engineers. 
Standards of integrity are meant, and curiously 
enough there are few professions offering greater 
opportunities for unfair dealing and with less risk 
than that of engineering. Contention with the 
forces of Nature, enforces respect for all natural 
laws, and the law of fair dealing seems to be 
the fundamental one. Nature is uniform and 
always fair, and if we understand her properly we 
can always depend on her. It is when we defy her 
precepts or neglect her warnings that we learn 
her power, but the power was always there. This 
age promises shortly, in the writer’s opinion, to have 
an opportunity of seeing in Panama how Nature 
will treat those who either underestimate her forces 
or ignorantly expect to conquer her by a few 
inadequate methods, elaborated and perhaps con- 
cealed by numerous drawings and paper schemes, 
and when the canal fails, as it seems highly probable 
it will, there will be such a rattling of dry bones as 
the prophet Ezekiel never dreamed of in his greatest 
vision. 

THE ProcREss oF PITTSBURG. 

The next speaker was Mr. Wm. Shinn, formerly 
of Pittsburg, but now a resident of New York, and 
president of our Steam Heating Co., that is, of our 
successful Steam Heating Co. His subject was: 
‘* Pittsburg and Vicinity ; a Brief Record of Seven 
Years’ Progress.” After stating that about seven 
years ago this Institute had held a meeting in this 
city, he said that at the time named, Allegheny 
County was producing one-twelfth of all the pig iron, 
two-ninths of all the rolled iron, more than one- 
eighth of all the Bessemer and open hearth steel, 
two-thirds of all the crucible and puddled steel, 
half of all the coal, and one-sixth of all the pig lead 
of the United States. Le now proposed to show 
what advances had been made in seven years. 
First, as to population : in 1870 the census showed 
262,204, and in 1880, 355,869. In 1870, Allegheny 
County ranked ninth, and to-day it is sixth among the 
counties of the United States. In regard to pig iron, 
there are 17 blast furnaces, with an annual capacity 
of 750,000 tons, and two in construction, which 
will bring it up to 840,000 tons, while in 1874 the 
production was but 143,660 tons; the present 
proportion to all produced in the United States is 
over one-eighth. In respect to rolled iron, the 
number of puddling furnaces in the United States 
is 5265, while in Allegheny County there are 
1009, or 19.16 per cent. of the whole. In re- 
spect to wrought-iron pipes and tubing, ranging 
from the smallest gas-pipes to those of 16 in. in 
diameter, this county furnishes 44 per cent. of all 
made in the United States. In regard to wire and 
wire rods, one mill of Oliver Brothers has a capacity 
of 45,000 tons per annum, taking a 4 in. 140 1b. steel 
billet, and at one heat rolling it into a No. 5 wire 
rod. In respect to steel, this county has 23 works, 
containing 10 converters ; of these 17 are crucible 
steel works, containing 1284 pots, and eight have 
13 Siemens-Martin furnaces. In regard to steel 
ingots, Allegheny County has grown in production 








from 6000 tons in 1874 to 346,402 tons in 1883. 








In regard to steel rails the production has grown 
from 48.3 per cent in 1881 to 68,5 in 1885, of all 
made in the United States. 

So as to glass; the county contains 45 works, 
having 77 furnaces, 792 pots, and 2 tanks. It has 
two copper rolling mills and one smelting works ; the 
latter produces 400 tons of ingot copper per annum, 
and the former about 3,000,000 lb. In respect to 
lead, in 1878 the quantity was 12,508 tons, and in 
1885, 22,000 tons. Copper matte was 211 tons 
in 1874 and 200 tons in 1885. Silver, 874,461 oz. in 
1874, and 3,471,000 oz. in 1885. Gold, 4369 oz. in 
1874, and in 1885, 70000z. The above represents 
the output of the smelting works of the Penn- 
sylvania Lead Company, and in value this output 
rose from 2,103,710 dols. in 1874 to 5,563,000 dols. 
in 1885. 

In respect to coke, the amount has increased from 
2,205,946 in 1880, to 3,250,000 tons in 1885. The 
writer concluded with a statement respecting natural 
gas, and his interesting and valuable paper was 
actually startling in showing the progress of this 
region. 

Naturat Gas. 

Mr. Shinn was followed by Mr. William Metcalfe, 
of Pittsburg, whose subject was ‘‘ Natural Gas.”’ As 
usual this most genial and accomplished engineer was 
in his happiest vein, and his preliminary statement 
that he was an ‘‘ exhausted receiver,” was soon dis- 
proved by the humorous statements which flowed 
from his lips; like the ‘‘ natural gas,” our friend 
seemed to be inexhaustible. He stated the original 
discovery of this gas to have been made in China 
1800 years ago, and in New York State at Fredonia 
in 1835. (This is like the oldest inhabitant and 
George Washington’s nurse, &c., for promptly comes 
a Mr, Wickersham, of Barcelona, on Lake Erie, 
and claims natural gas was used for the lighthouse 
there in 1831; no one has, however, disputed 
China’s claims, and Mr. Metcalfe ‘‘ has the call” at 
the present time. Still, who can tell? ‘*The Chinese 
must go,” say the Hoodlums of Seattle). Mr. 
Metcalfe next claimed all the interior of the earth, 
less the thickness of the crust, as the cubical con- 
tent of natural gas. He then proceeded to deduce 
a formula by a series of mathematical gymnastics, 
and finally having stated that natural gas was best 
used at low pressure, he made this low pressure 
the denominator, calling it zero, and making the 
numerator unity, gravely announced the result to be 
infinity. (It may be remarked that Mr. Metcalfe had 
his back all the time to the Decalogue). Behind the 
speaker was Mr. Lee, an artist who was rapidly 
illustrating Mr. Metcalfe’s lecture by means of 
coloured crayons on the blackboard. The audience 
applauded both speaker and artist, and the former 
closed his remarks by a picture of a future Pittsburg, 
in which there should be no natural gas, and from 
long disuse no one competent to fire properly, as 
follows: ‘‘ Now about the future. If we should 
ever come to the end of the supply of gas, Pitts- 
burg would be in a sorry plight. Not a puddler 
who knew how to use coal, nor a heater who could 
make a heat of iron or steel, not a fireman who 
could raise steam. Everybody would be entirely 
ignorant of the use of such old-fashioned fuel as 
coal, and there would be a terrible hubbub.” Mr. 
Metcalfe retired, and the artist then drew for a few 
moments on his imaginatoin. He drew three lines 
to represent a man running, and then with a sweep 
transformed the figure into a woman running, the 
party having all the ‘‘ modern improvements,” in- 
cluding a ‘‘ dress improver.” This artist, using his 
arm as a radius, drew circles at will by a simple 
sweep of the arm. He was frequently applauded 
and made way for Dr. Raymond, who in a most 
befitting and touching manner gave a memoir of 
the late Oswald J. Heinrich. This gentleman was 
exiled from Germany in 1848, and through residence 
in Richmond, Va., had been swept, though reluc- 
tantly, into the rebellion ; his modesty was extolled 
and his great achievements chronicled by Dr. 
Raymond in an address pathetic, brilliant, and in 
full sympathy with the subject. This closed the 
first evening’s session, and all assembled the next 
morning and took a special train for Creighton, and 
to visit the natural gas wells. 

Tue Pirrssure Pirate Giass Works. 

At Creighton are the Pittsburg Plate Glass 
Works, where it is claimed plate glass can be made 
equal to that of France. Natural gas is used here 
not alone for reducing the material, but also for 
lighting the buildings. It is wasted in the most 


reckless manner, but no one seems to regard it. 


292 





ENGINEERING. [Marcu 26, 1886, 








The lights are like huge tin kettles with the ends 
flattened, and brought together, making burners 
of some 8 in. to 10 in. wide, and the gas roars out 


with twenty pots. 


A few miles beyond Creighton is Tarrentum, | 
of this opening. In some of the rooms a line of | and here we took vehicles for a ride over the | 
iron pipe with holes punched at intervals served as | hills to the gas wells. 
the means of lighting. These works have two fur- | bered by some of the party, indeed it must be, 
naces in operation, one containing twelve pots and | as the wagon had no springs, and the cuticle when 
one sixteen pots. They are constructing a third | abraded does not rapidly heal. The standing com- 
| mittee was in order for some time at least. 
The mechanical appliances for handling the melted | decided that muddy roads just suited them, 
glass were extremely ingenious. The molten fluid is | they took 
brought out of the furnace in a deep pot lifted by to water. 


Pittsburg. The Philadelphia Company has some 
375 miles of pipes, and the line has to be inspected 
daily by walkers just as a railway is examined. In 
the city there are various stations containing tanks 
| similar to those used by gas companies, only much 
smaller, and suitable gauges are examined and 
registered hourly, and the pressure varied by means 
of valves. The high-pressure main is kept at nearly 
20 lb., but the low-pressure or service main is kept 
at but two ounces. By means of the telephone 
anda central station the supply is regulated at all 
the sub-stations, and the well-known telephone 


Tue Naturat Gas WELLS. 


That ride is yet remem- 


A few 
and 
to them as naturally as a duck does 
It was, indeed, bright overhead, but 
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call of ‘* Hello central” means here also, more gas. 


tongs and set into a frame on a carriage running on 
arail track. It is rapidly conveyed to a large slab, 
and the pot is raised by a crane to the level of the 
slab, which is set om a car on atrack ; the same crane 
then tilts the pot and the glass flows on to the slab, 
then a roller rapidly runs over it and flattens it to 
the proper thickness, several huge claws grasp it at 
different points and shoot the plate into the anneal- 
ing furnace just on a level with the slab, which is 
then run back to the next annealing furnace, and 
is ready for a new charge. The glass next goes 
to the polishing department, and passes through 
various stages of polishing until like man it receives 
its final and complete finish at the hands of woman. 
It is now ready to be stacked, and like the polished 
man is ready for market. 


| there were not many going that way, and so 
the party reached the great well, No. 5, of the 
Philadelphia Westinghouse Gas Company. The 
“plant” here is simple but quite effective. As the 
well is drilled it is lined with iron tubing, and an 
elbow joint connects the top of this tube witha 
| pipe leading to a strong sheet-iron tank where the 
fale. water brought up with the gas is collected. The 
amount of salt water varies, but some 10 to 15 
gallons will accumulate in twenty-four hours. As 
the pressure of the gas is frequently very great 
each well requires a safety valve, a pressure 
indicator, and a blow-off pipe varying in height 
from 30 ft. to 40 ft. At well No. 5 the in- 
dicator showed a pressure of 106 lb. The gas is 
| thence sent through pipes, 10 in. in diameter, to 








Whenever the mills or manufactories stop, there 
is naturally a great surplus of gas thrown at once 
on the market, but instead of depressing it, the 
extra quantity elevates it, and one method of keep- 
ing matters in a proper shape is that of burning it 
to waste in lofty stand-pipes. On our return we 
were treated to an exhibition of one of these 
blow-offs, only instead of one pipe, as usual, there 
were four arranged to form a truncated pyramid, 
and having a main pipe in the centre, the dia- 
meter of the outside arms being about 8 in. and 
the height of the blow-off some 200 ft. These pipes 
are connected by an iron framework, and look likea 
huge derrick. On the occasion referred to a torch 
was drawn up to the top and a huge cloud of flame 
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floated in the air, and could be seen for miles. The | sion, She has succeeded in manipulating kerosine 
use of natural gas has become nearly universal in| as a kindler, and while it has caused a corner 
the mills, and the method of using it is shown in| in servants and in tombstones, still the explo- 
Fig. 2, where it is applied to the furnaces. | sions go merrily on, and may be relied on to con- 
The next illustration, Fig. 3, shows a method of | tinue. 
using the gas under a boiler. Perforated pipes| Every place where the gas is used has a regulator 
permit the free escape of the gas, and the grate bars | which acts automatically, and is provided with a dia- 
are covered with sheet iron, leaving apertures some | phragm adjusted to deliver the gas at a fixed pressure 
4in. long for the entry of air through the air spaces | by opening and closing a valve leading to the service 
below. As the air passes over the sheet iron it | pipe. As it opens the valve into the supply pipe it 
becomes heated, and then mingles with the gas. | closes the one into the house and vice versd, the gas 
Should the supply of gas fail, the sheet iron can be | passing from the supply pipe into a chamber, and from 
withdrawn, and the boiler fired with coal. | thence by the valve into the house. The consump- 
Our next illustration, Fig. 4, shows the gas in | tion of the gas in the chamber causes the atmo- 
use in a range or cooking stove, while when used in | phere to press down the diaphragm with the above 
an open grate as shown in Fig. 5, clay or some! result. It is also arranged to cut off all supply 
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other material like firebrick is placed in the stove, | automatically if the supply from the service pipe 
and when heated it glows and looks like hot coals. | fails, and it must then be opened by hand. 
‘sthetes are studying fanciful figures to make | The great change in the boiler-rooms and in the 
these clay balls into, and it is not at all improbable | mills due to the use of gas is wonderful. The white- 
that some budding genius will yet mould them into | wash covers the walls and floors much thicker than 
human figures and illustrate the fiery furnace of | it does the average Congressman after an investi- 
Nebuchadnezzar in every-day life. As this natural gating committee has interviewed him and _re- 
gas becomes explosive to a high degree when mixed | ported, and the grimy son of toil is rapidly becom- 
with common air, fire must always be applied to | ing a mere figure of speech. So much for natural 
the opening before the gas is turned on, and to gas, and the visitors pronounced it an unqualified 
make certain that the servant girl of the period | success. 

shall not forget this, a small jet is kept burn-| The train next stopped at Park Brothers 
ing all the time, so that the larger burner will | (Limited); either Park Brothers did not want the 
be fired at once. That the girl will eventually | party or else had nothing to show ; if the latter was 
find a method to get around this is beyond discus- | the case the visit was a success, for we saw nothing, 





unless the steam hammer was called a sight ; if it is 
a sight we saw it. This question is still unsettled ; 
at all events we never so fully understood the 
meaning of the word ‘‘ limited.” A visit to the 
O’Hara Glass Works completed the day; these works 
furnished a beautiful spectacle which the ladies 
took special interest in, for beautifully coloured 
glass and close imitations of cut glass were shown. 
Some members went to the Pittsburg Steel Casting 
Company, and saw Mr. Hainsworth’s method of 
rabbling the steel in a Bessemer converter after 
recarbonisation, and the soaking pits which, in some 
of their features, antedate Mr. Gjers’. 


THE GEOLOGY OF THE PittspuRG Coat REGION. 

In the evening the Institute listened to a paper 
‘On the Geology of the Pittsburg Coal Region,” by 
Professor J. P. Leslie. The professor started a 
long way back for men, though not a great distance 
in geology, for he commenced with Paradise in his 
introduction. His essay was, besides being geolo- 
gically interesting, a work of literary attamment. 
He estimated the Pittsburg coal measures to be 
2000 ft. thick and to contain fifteen beds, of which 
five lie above the Pittsburg bed and the others 
many hundred feet lower, the upper ones being of 
smaller area ; the whole is not unlike the formation 
of an oyster shell. The thickness of the Pittsburg 
bed runs from 12 ft. to 15 ft. The prime factors of 
the Pittsburg coal are: Its low percentage of ash, 
the small amount of pyrites, and the excellent coke 
made from it. He then spoke of the anticlinal 
theory of gas, viz., that oil being lighter than water 
must rise to higher levels. He cited a case where 
gas escaped at a pressure of 750 1b. to the square 
inch, and stated the proposed theory would be 
impossible under such circumstances. He stated 
that the movements of oil and water are governed 
entirely by the character of the rock in which they 
take place, and in practice many great gas wells 
have been struck at the bottoms of basins, and on 
the other hand, holes sunk on well-known anticlinal 
lines yielded nothing. 


HeEatinG STexEt. 

Mr. William Garrett read the next paper on 
‘¢ Peculiar Phenomenon in the Heating of Open 
Hearth and Bessemer Steel.” He cited the gap 
between iron and crucible steel, and declared that 
Bessemer steel partially filled it, that the open- 
hearth process had also assisted in closing the gap, 
though only for lower and cheaper grades, and that 
the next step was the basic process, but the Clapp- 
Griffith process made a grade of material as soft as 
iron, and welding as readily. This, he thought, 
completely closed the interval. He spoke of his 
experience with Bessemer steel and the open-hearth 
steel, varying in carbon from .10 to .80 per cent. 
Some was found too soft to temper, and some too 
hard or brittle. The steel was being made for buggy 
springs. On analysis they often found the soft 
steel higher in carbon, and sometimes the hard and 
soft steel were precisely the same in carbon, silicon, 
and manganese. 

In mechanical tests sometimes they found that 
steel which was mechanical according to the formula, 
broke very short and brittle. For this grade in steel 
made by the Bessemer process they found .6 to .65 in 
carbon was best suited to their purpose, but using 
this formula for open-hearth steel it would not 
temper, and they had to raise the carbon to .7 or .75. 
In the softer grades of steel made by the open hearth 
process they used .1 to .13 carbon. Some would roll 
nicely into sheets drawing out in length like iron, 
while other samples were stiff and rigid. On examina- 
tion it would frequently appear the soft pliable sheets 
were made from steel afew points higher in carbon 
than the other, and sometimes there would be no 
difference in the analysis. He then spoke of the 
Clapp-Griftith steel, claiming he had never used 
any other steel rolling so soft and pliable, nor 
standing as high a heat as iron. 


OTHER PaPERs. 


Preliminary notes on the ‘‘ Constitution of Cast 
Iron,” by C. B. Dudley and F. N. Pease, followed. 
This consisted of a series of tests made on cast 
iron, and apparently these gentlemen had found 
some inexplicable results, and your correspondent 
found himself knowing less about the subject at the 
conclusion than at the beginning. He felt like the 
old farmer who declared, ‘‘There is a right way 
and a wrong way, and I’ve missed both.” 

Mr. F. L. Garrison read a paper on the ‘‘ Micro- 
scopical Structure of Car-Wheel Iron,” and illus- 
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trated it by photographs thrown on a screen by the 
stereopticon, This closed the evening session. 
The next day was devoted entirely to papers, and 
Mr. E. C, Gaertner read a paper on the‘‘ Use of the 
Miner’s Compass and Trigonometer,” illustrating it 
by several instruments. 

(To be continued.) 





THE CARDIFF BOILER EXPLOSION. 


WE publish this week, on page 289, an illustra- 
tion showing the wreck of the tugboat Rifleman 
at Cardiff, caused by the bursting of the boiler 
on the 8th inst., a full description of which was 
given in our last issue. As will be seen from the en- 
graving, the destruction of the vessel, especially of 
the part aft the paddles, was most complete. The 
whole of the upper portion was blown away while the 
starboard side was ripped from the stern-post from 
top to bottom, forming a huge rent through which the 
water poured into the tug and caused it to instantly 
founder. The engraving is from a photograph of the 
wreck taken as it lay exposed at low water. 

At the adjourned inquest upon the bodies of the six 
men who were killed, held at the Cardiff Town Hall, 
on Wednesday, the 17th inst., evidence of a somewhat 
startling character was given as to the gagging of the 
safety valves, fully confirming the views expressed 
in our last issue regarding the cause of the explo- 
sion, The following is an abstract of the proceedings 
which reached us too late for insertion in our last 
number. 

Before any evidence was taken the coroner re- 
quested the jury to inspect the safety valves of the 
exploded boiler, which was accordingly done. As pre- 
viously stated, there were two valves, each of the 
ordinary lever type. The lever and weight of one 
valve, however, was completely inclosed in a chest, 
the object being to render it inaccessible, and prevent 
its being accidentally overloaded or tampered with. 
The lever and weight of the other valve was quite 
open, and could be interfered with by any one on 
board the tug. On taking off the cover of the chest 
containing the inclosed valve, it was seen that a pin 
had been screwed through the cover which prevented 
the lever of the valve from lifting except to a slight 
extent, while between this pin and the weight two thin 
packing pieces had been fixed so that when the cover 
was screwed on the valve was jammed down hard and 
fast. The upper packing piece bore the mark of the 
pressure of the pin upon it, and proved conclusively 
that this valve had been absolutely useless. The weights 
on the lever of the open valve had been deranged by 
the explosion, so that it was impossible to say precisely 
how it was loaded, but there was evidence that it was 
at the time overloaded and practically inoperative. 
After the inspection of the safety valves the following 
witnesses were examined, 

Henry Lovell said he was formerly an engineman 
on board the Rifleman, and filled the post for two years 
and a half, from March, 1883, to September, 1885. 
The usual pressure in the boiler was 30lb. He once 
had occasion to take off the cover of the inclosed valve, 
and the pin was there then, but he did not know who 
put itin. There were no packing pieces between the 
pin and the weight on the lever. He knew the pin 
rendered the valve useless if the cover was screwed 
down tight, but there was a thick gasket between the 
cover and the valve, and he never did screw it tight. 
He understood the pin was put there to prevent the 
valve lifting too high in aseaway. He had been acting 
on and off as an engineer for six years, but did not 
possess a Board of Trade certificate. 

Mr. John Williams (formerly of the firm of Chapman 
and Williams) recalled, said he put the boiler into the 
tug, but did not fix the valves. He had never seen 
the pin in the cover and could not say whether it was 
a customary thing to fix them, as vaives were not at all 
in his line. As near as he could recollect, the boiler 
was tested to 45 lb. by hydraulic pressure. 

Mr, John Chapman, a partner in the firm to which the 
previous witness belonged when the boiler was made, 
said he took charge of the work in company with Mr. 
Williams. The old valves were put back with the new 
boiler. 


All the boilers they had to do with had this 
stop-pin fixed in safety valve chest cover, but they 
made it a special duty to take them out, and he took 


it out in the case of the Riflemar. It was a common 
thing for pins to be put in. Their firm had made 
boilers, but never inserted these pins. As far as his 
recollection went the boiler was tested to 80 lb. The 
working pressure was 35 lb., but he was speaking from 
memory. 

Mr. Stewart, of the Board of Trade, here handed 
in a report which had been prepared by him and Mr. 
J. W. Butterworth, describing the construction of the 
boiler, and also giving calculations of the strength of 
the various parts, showing that the boiler was in a de- 
fective state, and was not fit to be worked even at the 
recognised pressure. 

In reply to the coroner, Mr. Stewart said in non- 
scientific language the cause of the explosion was 





excessive pressure coupled with the defective state of 
the boiler, the excessive pressure being caused by the 
pin in the cover of the safety valve rendering it inopera- 
tive. The pin of course should not have been there. 
There were no inspectors at all over tugboats except 
those which had passenger certificates. 

In answer to further questions, the witness said 
the boiler was of weak construction and ought never 
to have been worked at a higher pressure than 12 lb. 

After some further cross-examination, which had 
no practical bearing on the inquiry, the coroner pro- 
ceeded to sum up the evidence. He said from the 
statement furnished by the Board of Trade officials 
as well as from the evidence of the other witnesses, it 
was evident that the explosion occurred through the 
defective state of the boiler. It had been described 
how the boiler was defective, and also how the ex- 
cessive pressure occurred. There could be no doubt 
that the inclosed safety valve had been rendered 
completely useless by the pin which was screwed into 
the cover of the valve chest, so that the boiler depended 
on one valve only. They could not tell precisely 
whether that was weighted down or not. They had 
no direct evidence on the point as the only persons 
who could know were all killed. It was for the 
jury to say whether the explosion was due entirely 
to the defective state of the boiler or whether they 
would agree with Mr. Stewart that it was due to 
defective condition combined with excessive pressure. 
Also whether the pin which had been inserted in the 
valve cover was conducive to the accident. The evi- 
dence of Messrs. Chapman and Williams showed that 
when they were in business they had had to deal with 
five or six of these tug boilers, and that in each case 
these gag ¥ were fixed in the covers of the safety 
valves, his, if correct, was certainly a monstrous 
thing, and tended to show how necessary it was that 
tugboats should be periodically examined and sur- 
veyed by the Board of Trade in the same way as - 
senger steamers. The marvel, from what they te 
heard, was that there were not more explosions. It 
appeared that the safety of the entire vessel hung upon 
one valve, and that valve being open and free, it might 
be weighed, or held down, or tied down, or sat upon 
by any person in the boat. 

After some deliberation the jury, as stated in our 
last issue, returned the following verdict : ‘‘ That the 
explosion was caused by over-pressure of steam which 
arose from the pin or stud in the cover of the govern- 
ing valve being screwed down to prevent the escape of 
steam, and we also believe that the lever valve was 
overloaded. We, as a jury, strongly recommend that 
tug-boats should be periodically surveyed and ex- 
amined like all other steamers.” 

This verdict, the coroner stated, was equivalent 
to one of manslaughter against the deceased engine- 
man, 

The explosion supplies another illustration, if one 
were needed, of the necessity of placing all steam 
boilers under efficient independent supervision. The 
boiler, as we have already pointed out, was structurally 
weak, and was nominally worked at a pressure twice 
what it was fit to bear when new. The lower half of 
the front end plate, which was as much as 8 ft. 6 in. in 
diameter, depended almost entirely for its support on 
the fourteen stud stays screwed into the gin. plate 
forming the back of the combustion chamber, and 
these were utterly inadequate for a working pressure 
of 351b. on the inch, What the pressure was at the 
moment of explosion cannot, of course, be stated with 
absolute accuracy, but it is very probable that it did 
not exceed 501b. Had the boiler been under efficient 
inspection its structural weakness would have been at 
once observed, while the systematic overloading of the 
safety valves which appears to have been practised on 
board the tug would in all probability never have been 
attempted. It would be difficult to conceive that men 
would be so reckless as to deliberately gag the safety 
valve of a steam boiler, and thus convert what should 
be a harmless store of energy into such a potential 
engine of destruction. Did not experience furnish 
abundant proof that familiarity with danger, as with 
other things, breeds contempt. Some of this indiffer- 
ence no doubt also arises from the fact that in the case 
of a steam boiler trespasses on the factor of safety do 
not render themselves so strikingly manifest to the eye 
as in some other structures, and it often happens that 
the dire results of a transgression are only discovered 
when it is too late and the margin of safety has been 
overdrawn. The penalty is then exacted with startling 
suddenness, and sometimes, as in the present case, in- 
volves sad and deplorable consequences, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
much better attendance on ’Change than there has been 
for several weeks past, but again the business transacted 
was unimportant. No. 3 Cleveland pig iron was still quoted 
nominally 30s. per ton fur prompt delivery, but it was re- 
ported that several parcels had changed hands at 3d. per 
ton less. The demand continues very poor, and although 





the shipments of pig iron are better, the production is still 
far in excess of the requirements and the consequence igs 
that stocks are increasing heavily. The Cleveland iron- 
makers have enormous quantities of pig iron at their fur- 
naces, and Messrs. Connal, the warrant storekeepers, 
now have at Middlesbrough 207,193 tons, which is an 
increase of 7663 tons on last week. In Glasgow 
Messrs. Connal hold 706,189 tons. The Cleveland 
ironmasters held their higeres meeting at Middles- 
brough on Monday, but nothing of public interest 
transpired. It is, however, known that the pro- 
tracted depression is being ng felt by the owners 
of blast furnaces, and that they have resorted to every 
gy means of economy during the t year or two. 
With a view to seek further relief it is the intention of the 
ironmasters to reduce the wages of their workmen, and we 
understand that within the next day or two, notices of this 
intention will be formally served end the district, 
The workmen and their union representatives fully under- 
stand the real position of the trade, and it is believed 
that unlesss the demand of the masters is excessive, the 
wages question will be at once amicably arranged. There 
is nothing new to report in the manufactured iron trade. 
Many of the mills and forges are idle altogether, and the 
works which are in operation are — fitfully employed. 
Prices continue low, and are nominally the same as those 
quoted last week. 


Engineering and Shipbuilding.—In these industries there 
are no signs of improvement. Some engine-builders and 
bridge-builders have a fair amount of work in hand, but 
they complain that prices are exceedingly low, and that 
fresh orders are very scarce. A few of the shipyards are 
pretty active, but the majority of them have very little 
to do, and what is worse, have no immediate prospect of 
business. 


The Steel Trade.—The large steel-making companies are 
getting rapidly through their orders, and fresh work is 
not coming ro, ser at the same rate at which the con- 
tracts are being completed. Unless some further orders 
for steel rails and steel sleepers are soon received, there 
will not be much activity, in the course of a few weeks 
at the several steel works. 


The Coal and Coke Trades.—There is rather a weaker 
demand for fuel, and prices remain low. After the 
wages question has been arranged at the Cleveland blast 
furnaces, shipbuilding may be a little better, and that 
will cause more activity in the manufactured iron trade, 
and consequently some improvement in the coal trade, 





NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam coal trade remains without im- 
provement, in fact matters have been changing rather 
for the worse. The best qualities of steam coal have sup- 
ported previous prices, but inferior descriptions are the 
turn lower. he house coal trade has been tolerably 
firm ; but since the breaking up of the frost, few orders 
for future delivery have been secured. The iron trade 
remains in a stagnant state. At Dowlais and Cyfarthfa, 
however, preparations are being made for the manufacture 
of steel sleepers, 


Cornwall Railway.—At the half-yearly meeting of the 
Cornwall Railway Company, the chairman, alluding to 
the Bill in which the Great Western Company asked 
for powers to narrow-gauge the Cornwall line, reminded 
the shareholders that that Bill was merely provisional, 
and could not be carried unless the proposal was approved 
ata Wharncliffe meeting. If the Great Western line was 
made narrow-gauge to Plymouth it would be to its inte- 
rest to narrow-gauge the Cornwall line. In a discussion 
which followed, it was stated that the Great Western pro- 
posed the narrow-gauging of the line at the instance of 
the Cornwall directors. An amendment was proposed 
upon the motion to adopt the report, to the effect that 
the clauses in the Bill for narrow-gauging the Cornwall 
line should be struck out; but on the chairman under- 
taking that the objections urged should be well considered 
by the directors, the report was allowed to pass. 


The Coasting Trade of the Bristol Channel.—Arrange- 
ments are being made at all the ports in the Bristol 
Channel to hold public meetings of the owners, masters, 
and men pelea in the coasting trade, to arrange a depu- 
tation to meet the Railway Commissioners as to new 
rates arranged for coal from the South Wales coalfield to 
Bristol and other towns as far down as Bideford. The 
latter place, they allege, will be served with coal at less 
than double the Bristol rate, although nearly four times 
the greater distance from Cardiff. Shipping property 
engaged in the coal and other trades, representing nearly 
5000 coastwise seamen, the bulk of whom belong to the 
seaboard district between Gloucester and Plymouth, is 
threatened with loss of employment. The loss of dues on 
coal vessels to Bristol will ses entail a heavy sacrifice 
upon the Bristol docks, 


Swansea.—Last week’s shipments comprised 24,799 tons 
of coal and 4930 tons of patent fuel. In the tin-plate 
trade the tendency appears to be towards lower prices. 
Most of the makers, however, have their production 
engaged for three or four months ahead. 


Bristol Water Works Company.—The report of the 
directors to be presented at the fortieth annual general 
meeting states that the revenue from water rates for 1885 
was 76,1211. Os. 10d., being an increase of 2818/. 5s. 8d. 
over that of the previous year. The balance applicable 
for dividend is 20,9671. 5s. 4d., which includes 2000/. trans- 
ferred from the reserve fund. The dividend proposed for 
the year is 10 per cent., leaving 167/. 5s. 4d. to be carried 
forward. ‘The additional supply of water from the 
Mendips afforded by the Sherborne springs was brought 
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into the new line of works in May, 1885, and has since 
flowed continuously into the city. During the whole of 
last year the company maintained a constant supply of 
water. The capital expended during the year was 
$3,113. 5s. The length of service mains laid was about 
34 miles. The engineer reports that the works are in good 
condition. 


Helston Railway.—This line is expected to be completed 
in 1886. It will cost altogether rather more than 100,000/. 
The half-yearly meeting of the Helston Railway Company 
was held a few days since, and the engineer reported that 
the works of the line had been vigorously carried on. 
About 115,000 cubic yards of earthwork had been re- 
moved, and 7200 cubic yards of masonry had been built. 
Out of thirty-three bridges five were built under the 
former contract, and nineteen more were either com- 
pleted or in course of construction, leaving nine to be 
built. At the Cober viaduct, arches 5 and 6 had been 
completed, and the centres removed from arch No. 6. 
Arches Nos. 2, 3, and 4 were in progress, and the centres 
were being fixed for arch No.1. The work had been 
somewhat delayed by the frost, but it was now making 
rapid and satisfactory progress. The whole of the rails 
and sleepers required for the completion of the line had 
been delivered at Gwinear-road, and sufficient to lay 
about two miles had been carried out on the line. 


Rhymney Railway.— An adjourned meeting of the 
Rhymney Railway Company was held at Cardiff on 
Friday, to further consider the Monmouthshire Valleys 
Railway Bill. Mr. J. Boyle presided. After a good deal 
of discussion, it was decided to abandon the Monmouth- 
shire Valleys scheme properly so-called. The directors 
were, however, left free to go on with the Bill introduced 
on the subject so far as it relates to the questions of 
sidings at Pontypridd, and running powers over the Taff 
Vale Railway to the Rhondda Valleys. 


The Bute Docks.—A committee of the House of Lords 
has passed a Bill for the transfer of the Bute Docks to a 
joint stock company. It is proposed that the capital of 
the new company, of which the Marquis of Bute, Lord 
Edmund Talbot, Mr, F, Pitman, and Mr. G. E. Sneyd 
are to be the first directors, shall be 3,500,000/., in shares of 
100/. each. Of these 35,000 shares, 18,000 are to be ordinary 
shares, 9000 4 per cent. preference shares, and the re- 
mainder are to be issued either as preference or ordinary, 
as shall be determined by the directors. The transfer is 

roposed to take effect at the close of 1886. The borrow- 
ing powers of the company will be limited to 1,150,000/. 
It is proposed that the company shall pay, in considera- 
tion of the transfer, to the estate trustees of the marquis, 
9000 org paid 4 per cent. preference shares; to the 
marquis himself, 18,000 ordinary fully paid, and 4 per 
cent, preference stock to the nominal amount of 250,0001.; 
to the estate trustees sufficient debenture stock to raise 
550,000/., to be applied in discharge of mortgages, and 
to hy marquis, certain royalties, &c., on shipments, rents, 
and dues. 


Improvements in Electric Lighting.—At the last meeting 
of the South Wales Institute of Engineers a paper ‘‘ On 
Recent Improvements in Apparatus for Lighting and 
Transmission of Power by Electricity,” read by Mr. S. 
F. Walker, led to a discussion as to the relative cost of 
maintaining electric lights, gas lights, and oil lamps. Mr. 
W. H. Massey said, although he did not place much faith 
in batteries as a rule, he thought that portable lamps in 
which the electrical energy was produced by some sort of 
self-contained apparatus would be safer in mines. The 
difficulties of carrying electric light conductors through 
the shifting ground of South Wales collieries would pro- 
bably be overcome in more ways than one, and lights in 
safe positions might some day be introduced underground, 
but portable lamps fed by movable wires were out of the 
question in fiery mines. The discussion having afterwards 
turned on the difficulties in diffusing light created by the 
restriction of the Electric Lighting Act, Mr. Carr said he 
thought there were practical difficulties in the way of 
diffusing or distributing the light which were much more 
important than any legislative enactments. It was argued, 
in reply, that the necessity for using large and expensive 
mains arose through the limitation of the pressure by Act 
of Parliament. If the Act were modified to allow an in- 
crease of pressure the same amount of energy could be 
transmitted by means of small and economical mains. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Charles Cammell and Co., Limited.—The directors of 
this company have addressed the report of last year’s 
Working to the shareholders. They regret the death of 
Mr. George Wilson, the late managing director, and state 
that since his decease Mr. Thomas Vickers has been ap- 
pointed the chairman of the company, Sir Henry Watson 
deputy chairman, and Mr, Alexander Wilson the man ing 
director. The net profits for 1885 were 104,037/., which 
with 20,243/., the unappropriated balance from last year, 
make a sum of 124,281/, available for division. "The 
interim dividend at the rate of 5 per cent. paid last 
gad absorbed 26,250/., leaving 98,0312. for disposal. 
tt € directors recommend the payment of a dividend after 
_ rate of 5 per cent. per annum on the preference 
8 a and one making 74 per cent. for one year on the 
other shares of the company. Of the debentures created 
in 1874, on the occasion of the company becoming the 
purchasers of the Oaks Collieries, and which were re- 


newed in 1881, 88,4007. fell due after the above accounts 
were made up, and they have all been paid off, 


and Co., Limited.—The annual re- 


rt of Messrs, ann 
ou ay mage dagaee Chambers, and Co., Limited, of 


issued yesterday. 


Newton, Chambers, 


year ending December 31 last, was 
It states that after deducting 





93181. 17s. 8d. for interest on debentures there remains a 
sum of 76091. 1s. 3d. available for dividend. The directors 
recommend that a dividend of 3 per cent. be paid on 
the 6 per cent. preference shares, which will absorb 
44081. 16s. 1d., leaving a balance of 3200J. 5s. 3d. to be 
carried forward. The directors express regret that the 
strike in April and March last, and the very severe de- 
pression prevailing during the year, have considerably 
diminished the revenue as compared with previous years. 
They also state that the buildings and plant have been 
maintained in efficient repair, and the cost charged 
against revenue. The dividend on the ordinary shares 
last year was 4 per cent., 3663/7. being carried forward. 
The authorised capital is 650,000/., in 20/. shares. The 
paid up amount is 306,460/., of which 159,500/. is ordinary 
shares and the remainder 6 per cent. preference shares. 
There are also 6 and 5 per cent. debentures to the amount 
of 160,000/. 


J. and G, Wells, Limited.—The eleventh ordinary 

eneral meeting of the shareholders of J. and G. Wells, 
Limited, Eckington, was held yesterday at Sheffield. It 
was resolved to pay a dividend on the eer year’s work- 
ing at the rate of 5 per cent. The authorised capital of 
the company is 250,000/. in shares of 50/. 


General Trades.—The closing of the first quarter of the 
year is marked by anything but encouraging signs. The 
Iron, steel, coal, foundry, cutlery, and other principal 
masters in this vicinity are all complaining of the depres- 
sion in trade, and the lowness of prices. Nor is there 
any very hopeful aspect. The reports which are coming 
in from travellers are discouraging, and the only customers 
to whom we can look for some good lines are the Aus- 
tralian and South American. ‘The latter markets are 
again reviving a little, but the competition is keen with the 
French and Germans. The only firms here who are doing 
really well are those engaged in the manufacture of 
specialities or who have monopolies. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 


Glasgow Pig-Iron Market.—More firmness was shown 
with last Thursday’s market, and prices improved 14d. per 
ten. During the forenoon there were transactions at 
38s. 3d. to 38s. 44d. cash, also at 38s, 34d. to 38s. 54d. one 
month, with sellers at the close at the top quotations, 
and buyers at 4d. per ton lower. Business was done in 
the afternoon at 383, 4$d., 38s. 5d., and back to 38s. 4d. 
cash, also at 38s. 5d. to 38s. 6d., and back to 38s. 5d. one 
month, and the closing prices being nominally at 38s. 4d. 
cash, and 38s. 5d. one month. The warrant market was 
again stronger on Friday, and prices improved to the ex- 
tent of 5d. perton. There was abundant evidence that 
warrants were strongly held, and some satisfaction was 
felt amongst holders that the ‘‘bears” were being 
“cornered.” In the forenoon transactions took place at 
38s. 4d. to 38s. 6d. cash, also at 38s. 44d. to 38s. 64d. one 
month, and there were sellers at the close at 38s. 7d. one 
month, and buyers at 38s, 64d., with the cash price 
nominally at 38s. 6d. The afternoon business was done 
at 38s. 64d. to 38s. oe. cash, also at 28s. 7d. to 38s. 9d. 
one month, with sellers at the close at 38s. 9d. cash and 
38s. 9d. one month, and buyers at 4d. per ton lower. 
Monday’s warrant market was depressed, and prices 
closed 3d. per ton under last week’s close, On forenoon 
*Change business was reported at 38s. 9d. to 38s. 64d. 
cash, also at 38s. 94d. to 383. 7d. one month, and the close 
was sellers at the lower quotations, and buyers at 4d. less 
per ton. Transactions took place in the afternoon at 
38s. 6d. 383. 64d., and down to 38s. 54d. cash, also at 
38s. 64d. and 38s. 6d. one month, with sellers at the close 
at 38s. 6d. cash and 38s. 7d. one month, and buyers at 4d. 
lessper ton. The warrant market was again dull yesterday, 
and prices receded 34d. from the previous day’s close, and 
lost the whole of last week’s gain except 1d. There were 
transactions during the forenoon at 38s. 5d. to 38s. 34d., 
and back to 38s. 44d. cash, also at 38s. 5d. and 38s. 44d. 
one month, the market closing with prices at 38s. 34d. 
cash and 38s. 44d. one month nominal. In the afternoon 
business was done at 38s. 3d. to 38s. 2d. cash, also at 
38s. 34d. one month, with sellers at the close at 38s. 2)d. 
cash and 38s. 4d. one month, and buyers at 4d. less per 
ton. A little upward reaction showed itselfin the market 
to-day, the prices in the forenoon running up to 38s. 4d. 
cash and 38s. 5d. one month, which were the closing rates 
for buyers, and in the afternoon up to 38s. 54d. cash and 
38s. 6d. one month, the close, Tuseonn being sellers 
38s. 44d. cash and 38s. 54d. one month, with buyers at 4d. 
per ton lower. There is not the slightest appearance of 
any change for the better in the condition of the Scotch 
iron trade, and the demand remains exceedingly limited. 
The depressed tone of the market is materially affected by 
the enormous stocks of pig iron now contained in the 
public warrant stores, and the large increase going on 
from week to week. Makers are not showing any sign of 
blowing ont any of their blast furnaces, the number in 
actual operation being still 95 as compared with 92 a year 
ago. The shipments of pig iron for the week ending last 
Saturday amounted to 7142 tons, as against 6009 tons in 
the preceding week and 7299 tons in the corresponding 
week of last year. The United States took 1105 tons ; 
Canada, 200 tons; India, 335 tons; Australia, &c., 250 
tons ; Italy, 940 tons; and other countries lesser quan- 
tities. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 708,628 
tons, as against 702,961 tons yesterday week, showing an 
increase of 5667 tons for the week. A year ago the stocks 
in the storekeeper’s hands amounted to rather over 590,000 
tons. 


Reduction in the Price of Steel.—With the view of being 
able to meet the competition which they are encountering 








at the hands of steelmakers in the north of England, the 
Steel Company of Scotland and the other members of the 
Scotch combination have recently decided on reducing 
the price of angle bars 5s. per ton. 


East of Scotland Engineering Association.—The members 
of this Association met last night at the Waverley Station, 
Edinburgh, and were first shown over the electric light- 
ing installation there, under the guidance of Mr. Thomas 
Carswell, who explained the arrangements and methods 
employed. That gentleman afterwards read a paper en- 
titled “‘ Some Methods used in Practical Electric Light- 
ing,” in the course of which he described several of the dif- 
ferent systems used by the various electric lighting com- 
panies. A long and interesting discussion followed the 
reading of the paper, and Mr. Carswell was awarded a 
very hearty vote of thanks. 


Mineral Terminus Quay, Glasgow.—Great alterations 
and improvements have been made on. this discharging 
and loading portion of the harbour of Glasgow within the 
past few years. From Springfield-lane to Mavisbank a 
network of rails has been laid, each of the half-dozen or 
more cranes having turntables near, by which the traffic 
is conveyed to and from the capacious terminus yard. 
The i of dragging the railway wagons to and from 
the quay has hitherto been done by a stud of thirty- 
eight horses, at an expense of over 6000/. a year. The 
success of the hydraulic system at the Stobcross Dock, 
and at several ports on the Ayrshire and East coasts, has 
been so marked that the directors of the Caledonian 
Railway have resolved to substitute hydraulic for horse- 
power along the whole of their quay frontage. The con- 
tract for the execution of the work is in the hands of the 
Anderson Foundry Company, and rapid progress has 
been made by them in its construction. 


Girders for the Tay Bridge.—Within the past few days 
the third and fourth of the large girders for the 245 ft. 
spans of the Tay Bridge were floated out from the jetty 
at Wormit Bay and successfully placed in position. The 
work was done under the superintendence of Mr. Arrol, 
the contractor. Each girder weighs about 500 tons. 


Royal Scottish Society of Arts.—At the ordinary meeting 
of this Society, which was held in Edinburgh on Monday 
night, Mr. Richard Ramage, shipbuilder, Leith, read a 
paper describing Arthur’s improved machine for bevelling 
iron and steel angle bars—the same machine as was illus- 
trated in last week’s ENGINEERING. A discussion fol- 
lowed, in the course of which the desirability of ship- 
builders offering prizes to their workmen for inventions 
concerning the construction of ships was urged. A paper 
on “‘ Recent Improvements on Freezing and other Micro- 
tomes” was read by Mr. Alexander Frazer, M.A., opti- 
cian. The paper was illustrated by instruments in action. 
After explaining certain modifications on the Cathcart 
microtome, Mr. Frazer described the Bruce instrument, 
showing that by it large tissues might be readily frozen, 
in the interests of medical science, by being iaid upon a 
zine plate, from which depended a number of brass rods, 
placed among ice and salt. By making the cutting 
arrangement after the manner of a slide-rest, he said 
great regularity and precision could be given to the move- 
ments of the cutting edge, and sections cut microscopically 
thin. 


Lord Provost M‘Onie.—This very worthy gentleman, 
who has for many years been the senior partner of the 
firm of W. and A. M‘Onie, millwrights and engineers, 
Scotland-street, Glasgow, has just retired from business. 
Upwards of seventy years of age, he has long been pro- 
minently identified with the municipal affairs of Glasgow, 
and during the past two and a half years or thereby he 
has been the chief magistrate of the city, in whose posi- 
he takes a very deep interest. 








City AND GuILps OF LONDON Finspury TECHNICAL 
CoLLEGE OLD STUDENTS’ ASSOCIATION.—At a meeting of 
the above Association held on Wednesday March 10th 
at the College, Leonard-street, Mr. H. Newman Law- 
rence in the chair, Mr. W. F. Pettigrew (vice-president) 
read a very interesting paper on “ Lighting of Railway 
Trains.” 


Tue Execrric Licut at Lioyp’s. — The extensive 
suite of rooms occupied by Lloyd’s in the Royal Ex- 
change has been successfully lighted by electricity by 
means of storage cells. The machinery and apparatus 
are placed in two large vaults in the basement of the 
Exchange, the current being produced by means of two 
Elwell - Parker four - pole, shunt-wound dynamos, each 
giving 200 amptres and 75 volts. These machines are 
driven at a speed of about 600 revolutions per minute 
direct from a compound semi-fixed engine of 20 horse- 
power nominal, but which is sometimes worked up to 
45 horse-power. This plant supplies the current to about 
400 Edison-Swan glow lamps, each of 10 candle-power 
and 50 volts. The installation was completed and the 
lighting began towards the close of last year, and proved 
most successful in all respectssave one, viz., that complaints 
were made as to its noise. These were removed by the 
introduction of storage cells, which are charged from the 
dynamo before and, if necessary, after business hours, 

he battery room adjoins the dynamo room, and in it are 
compactly arranged two sets of accumulators, each set 
being composed of twenty-nine batteries, and each battery 
consisting of three cells joined in parallel, giving 180 am- 
peres. The twenty-nine sets of threes are joined up in 
series, giving 58 volts. There is therefore a total of 174 
cells. They are all the Electric Power and Storage Com- 
pany’s cells, and the combined accumulators when fully 
charged are capable of supplying the current to the whole 
of the lamps for about eight hours, 
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BOILER EXPLOSIONS IN 1885. 
(For Description, see Mr. E, B, Marten’s Report.) 
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BOILER EXPLOSIONS IN 1885. 

Tue hope that the great improvement in the 
record of killed and wounded from boiler explo- 
sions, which characterised the years 1883 and 1884, 
would be permanent, has not been fulfilled, and the 
last twelve months has seen a serious rise in the 
figures, as will be gathered from the Table below. | 
It is a noticeable feature that ten of the sufferers | 
were strangers, who thus found that they were ex- | 
posed to risks of which they had no knowledge : 
Hunsdee of Number of Number of 














No. Kd. In. No. Kd.In. 


Weak construc- 
tion—“‘furrow” 2 1 3 

Bad repair al ageey 

Weak stays ..1 1 O 


9 4 9 

B. Faults to be Detected by Periodical Inspection. 
No. Kd. In.No.Kd. In. No. Kd. In, 

Externalcorrosion13 16 15 

Internal corrosion 6 3 21 

— 19 19 36 


C. Faults which could be Detected by Attendants. 



































Year ener eit Porm of water ...4 2 : 
oo ae. Injured. - cc ty 4 3 6 
a Tl ee “awn 
874 aia 
1875 68 81 142 “ on - * 
1876 39 93 110 The exploded boilers were of the following kinds, the 
1877 44 54 75 | rei being stated asin the summary under the heads 
1878 46 47 84 . 
1879 30 38 53 | Cornish or Lancashire. 
1880 31 71 83 No. Kd.In. No, Kd. In. No, Kd.In, 
1881 33 41 51 |A Weaktubes .. 1 0 0 
1882 38 38 43 Badrepair ... 1 2 1 
1883 39 21 41 | Bad stays a Ry TT 
1884 $2 22 48 ————— 8 3 1 
1885 38 30 52 |B External corrosion 5 4 8 
According to our annual custom we reproduce | C Short of water ... 1 1 0 
Cs tne i lahat ot 4; 1 eee 9 8 9 
the admirable annual summary published by Mr. | , ; 
E. B. Marten, the chief engineer of the Midland , whey ond Plain i, 2. 
Steam Boiler Inspection and Assurance Company, | p Seat eowiGaiia oe ear, 
of which the following is a copy : | C Short of water ... ee a 
, pe neta . boiler ees “ sufficient importance | peas ae a 
0 include in the annual records of 1885, and they caused | omotive or : . 
the death of 30 persons, and the injury of 52 others, Weak —— ene Raa 
The 82 persons killed or injured may be described, in | tion and “ fur- 
— iggy as A or — ~~ relatives, 17 row” a ae 
attendan workpeople en at the works, 10 sa nm 
strangers, and aie wel ¥ | Waals ben li we S$: 2.3 
n the Appendix are given 17 other cases, but not of | : s 
the kind usually considered boiler explosions, although | ” yeunhoumeion : ; ; 
of saat, and reported on by the officers of the Board of | ——-3 5 1 
rade. | 
None of the boilers mentioned in the Records or | o os me ae 
Appendix were under the Midland Company. Shent of water ... bad . Ba S 6° 6 
The Exploded Boilers were used for the following a 8 4 
Purposes : Small Vertical or Crane 
Ships No. Kd. In, A Weak fireboxes... 2 0 
jo SI ie 8 417 B_ Externalcorrosion 4 2 5 
a ee i ; Internal corrosion 1 0 3 
arms ... $s. 2:4 —§ 3 8 
Tak works 7 : 4 C Over-pressure ... 2 1 3 ‘ 
Flour mills ee 4 Short of water... 1 0 1 
Butcher... 1 0 3 ik 1 
Bone mill a Sa Te 
Wheelwright ... a Breeches Tube. 
Builder ... re a B_ External corrosion 15 1 
Hat-box maker | ee ee | Marine. 
ser mill. | a |B External corrosion 1 0 0 
OCKs ... iy 1. @ 4 | Internal corrosion 1 0 1 t 
rere } —2 0 
Total 38 30 52 |C Over-pressure .. 2 4 3 
a ome of explosion are arranged under the following Salt “ ow 1 0 1 34 3 
A. Faults of Construction of Materials which may be ee oe 
Detected before Starting or after Repair. Furnace. 
No. Kd. In. No. K B Internal corrosion LAM 
- In, No. Kd. In, 
Weak tubesor fire- rae 
a ee a Total 38 30 52 
eakends ..1 0 0 The most numerous explosions have been on ship 








board, but iron and steel works or foundries and smiths’ 
shops, have also furnished a large proportion. 

The class of boiler which has exploded most has been 
the small vertical boiler, such as is used for cranes or 
small manufactories, or for small steam vessels. 

The prevailing cause of explosion has been corrosion, 
both external and internal, which it should be the special 
province of inspection to detect. 

Absolute details have not been obtained, but it is 
believed that in the nineteen fatal cases, sixteen public 
inquests were held, and private inquiries in the three 
cases in Scotland. In five of the cases the officers of this 
company assisted in obtaining the necessary information, 
or gave public evidence. There was a verdict of man- 
slaughter in case No. 7, but it was discharged by the 

rand jury without trial. Most of the other verdicts have 

en tantamount to “ accidental death,” but recommen- 

dations have been added for better inspection and more 
care in working. 

During the year reports of inquiries have been pub- 
lished under the Boiler Explosion Act, 1882, in fifty-one 
cases, some of which are only mentioned in the appendix 
as being too slight to call boiler explosions, as that term has 
pen been hitherto understood. Many of the cases 
would scarcely have been heard of, but for the obligation to 
report them to the Board of Trade, and particulars of 
pe could hardly have been secured by privateenterprise, 
so that use hasheen made of the reports of the officers of 
the Board of Trade to render the records of the year com- 
plete, and also to furnish some of the ~~ sketches to 
shorten description, and the better to explain the nature 
of the explosion in each case. 

As steel is now much used for boilers, and for the most 
part witb satisfactory results, much interest has attached 
to one or two nme failures; but it may safely be pre- 
dicted that as the manufacture and the manipulation of 
steel is better understood, most of the difficulties and dis- 
appointments will disappear. 

t is impossible to avoid a certain sameness in these 
records, which have now continued for twenty-three 
years, and it is hoped have helped to the better under- 
standing of the subject, but they point to the same con- 
viction as that upon which this company started—that in- 
spection is the best means of preventing boiler explosions. 


No.1. (See Fig. 1.) January 16th, 1 killed. —Farm. 
Vertical, 5 ft. 2ia. high, 3 ft. 2 in. diameter, ;*; in plates. 
40 lb. pressure. It was worn by corrosion on the fire side to 
zy in. thickness, and the firebox collapsed, and the boiler 
was thrown over a building into a field beyond. 

No. 2. (See Fig. 2.) January 29th, 1 killed, 3 injured.— 
Ship. Vertical, three years old, 10 ft. high, 5 ft. dia- 
meter, ;°; in. plates, 80 lb. pressure. The boiler and 
fittings had allel much from frequent submergence in 
sea water, as it worked a pump for raising sunken vessels, 
and neither gauge nor safety valve were reliable, so that 
a greater pressure was worked than intended, or the 
boiler could bear, and the firebox collapsed and was totally 
destroyed. 

No. 3. (See Fig. 3.) February 10th, 1 killed, 1 injured. -— 
Farm. Second-hand and old in 1870. Vertical, 6 ft. 9in. 
high, 3 ft. 6 in. diameter, Zin. plate. Firebox 5 ft. 8 in. 
high, 2 ft. 11 in. diameter, # in. plates, intended for 60 Ib. 
pressure, but worked usually at 201b. to30lb. The fire- 
box was corroded to 4 in. thickness on the fire side and 
collapsed, and three pieces were detached, and the boiler 
shell was blown through the roof, and fell through another 
roof into a barn. 

No. 4. (See Fig. 4.) February 13th, 5 killed, 1 injured. — 
Brick works. Second-hand in 1873. Breeches tube, 
15 ft. 3 in. long, 5 ft. 6 in. diameter, +; in. plates. Fire- 
boxes 3 ft. 6 in. long, 2 ft. diameter, joining to main tube, 
2 ft. 6 in. diameter, in. plates, 75 1b. to80lb. pressure. The 
plates near the bottom flue at the back end were corroded 
nearly through from the outside, and especially fora 
length of 6 ft. where some patches had been leaking, and 
this first rent quickly spread, so that the whole structure 
was torn up and very widely scattered. In the sketches 
the fragments are arranged somewhat in the right direc- 
tion, but much nearer the boiler for the convenience of 
representation. 

o. 5. (See Fig. 5.) March 27th, 1 killed.—Brick 
works. Second-hand in 1878, Cornish, 14ft. long, 5 ft. 
diameter, Zin. plates. Tube 2ft. 8in. tapering to 
2ft. lin. diameter, 451b. pressure. It was corroded 
externally at the back end to ,'s in. or less, and rent open 
at the ordinary working pressure. 

No. 6. (See Fig. 6.) April 9th, 3 injured.~Iron works, 
Locomotive, 10 years old, 13 ft. 3in. long, barrel 8 ft. long, 
3 ft. 5in, diameter, ys in. plates, 1001b. pressure. Copper 
firebox. There was a ‘‘ furrow” at a longitudinal seam so 
deep that it ruptured at the ordinary pressure. This 
boiler is the same make as No. 21 this year, and No, 24 


in 1884, 
(See Fig. 7.) April 20th, 1 oe 
t. 





No. 7. 
one of two. Plain cylinder, 15 years old, 30 ft. long, 5 
diameter, ;sin. plates, 45lb. to 50lb. pressure. The 
water was allowed to run so low that the plates on each 
side over the fire overheated and one side ruptured, 
allowing one plate to open like a lid so suddenly that it 
turned the boiler end for end bottom upwards on the 
seating. The float was very soft and rotten, and it is 
su dropped off and deceived the attendant. 

o. 8 (See Fig. 8.) April 20th, 3 injured.—Butcher, 
about 12 years old. Vertical, 4ft. 7in. high, 2ft. 2in. 
diameter, ,;in. plates. Firebox 2ft. 3in. high, 1 ft. 9in. 
diameter, jin. thick, 64lb. pressure. The firebox was 
much corroded on the fire side and ruptured, so that a 
small piece of plate was bent inwards. 

No. 9. (See Fig. 9.) April 21st, none injured. Flour 
mill. Second-hand in 1870. Cornish, 16 ft. llin. long, 
5ft. diameter, gin. plates. Tube 2ft. 10in. diameter, sin. 
plates, 64lb. pressure. The tube being without strength: 
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ening rings, and much wasted by corrosion, collapsed at 
the ordinary pressure. 

No. 10. (See Fig. 10.) April 24th, 1 injured.—Smithy, 
18 years old. Vertical, 10 ft. 2in. high, 3 ft. 6in. dia- 
meter. Firebox 6 ft. high, 2 ft. 11in. diameter, 3 in. 
plates, 72 lb. pressure. The box collapsed from weakness, 
and the reaction of the issuing contents forced the boiler 
against the walls and roof of the building. 

No. 11. (See Fig. 11.) May 10th, 1 injured.—Tug. 
Marine, one of two, and old, 14 ft. 9 in. long, 8 ft, 4 in. 
wide, 6 ft. 7 in. high, % in. plates, 25 1b. pressure. The 
right-hand flue collapsed from weakness, being much cor- 
roded internally, and also insufficiently stayed. 

No. 12. (See Fig. 12.) May 12th, 1 killed, 5 injured.— 
Colliery, one of three, age unknown. Lancashire, 
29 ft. Gin. long, 7 ft. 4 in. diameter. Tubes 3 ft. dia- 
meter, ys in. plates. Corroded externally to «4 in., espe- 
cially at the tenth and eleventh rings near the back at the 
left of the bottom, where it rested on brickwork, most 
likely from the leakage of patches on each ring. Both 
shell and tubes were widely scattered, but the fragments 
are arranged for convenience much nearer the original 
position. 

No. 13. (See Vig. 13.) May 20th, 3 injured.—Farm. 
Second-hand, about 8 years old, only a week at this 
place. Vertical, 6 ft. 2 in. high, 2 ft. 3 in. diameter. 
Firebox 3 ft. ll in. high, 1 ft. 105 in. diameter, 1s in. 
plates, 90 lb. pressure, but said to be only 50 lb. at the 
time. ‘The firebox was much corroded on the water side 
and collapsed, and a piece was blown out, and the boiler 
was hurled by the reaction through the engine-house. 

No, 14. (See Fig. 14.) May 27th, none injured. —Iron 
works. Locomotive barrel 8 ft. 7 in. long, 3 ft. 5 in. dia- 
meter, §in. steel plates, 120]b. pressure. Cylindrical 
copper firebox 4 ft. 2 in. long, 2 ft. 6 in. diameter, 
strengthened with rings, but it proved too weak for the 
pressure and collapsed. 

No. 15. (See Fig. 15.) June 1st, 1 killed, 2 injured.— 
Tron works, second-hand 7 years ago. Cornish, 16 ft. long, 
5 ft. diameter, ,; in. plates. Tube 2 ft. 6in. diameter, 
# in. plates, pressure unknown. External corrosion at 
the bottom had so reduced the strength that it ruptured, 
and the rents spread over the whole shell, which was torn 
into three main pieces with such violence as to wreck the 
premises, 

No. 16. (See Fig. 16.) June 24th, 3 killed, 1 injured.— 
Tug, one of two, 9 years old. Marine, 15ft. long, 8 ft. 3 in. 
diameter, @ in. plates, 60 lb. pressure. Owing to the 
gagging of the two safety valves, one by jamming and the 
other by being pegged down, the pressure accumulated to 
more than the boiler could bear, especially as the tube was 
weak and there was some internal corrosion. The tube 
collapsed and a piece was blown out. 

No. 17. (See Fig. 17.) June 26th, 1 killed, 2 injured.— 
Yacht, vertical, 4 years old, 8 ft. high, 4 ft. dia- 
meter, ,', in. plates. Firebox 4 ft.8 in. high, 3 ft. 44 in. 
diameter, ; in. thick. The safety valves were made fast 
by the man who was killed, and pressure accumulated to 
more than the boiler could bear. A piece was blown out 
of the firebox. The boiler was blown out of the vessel. 

No. 18. (See Fig. 18.) June 29th, none injured.—Ship, 
ll years old. Marine, 9 ft. 3in. long, 8 ft. 9 in. diameter. 
Furnace 6 ft. 4 in. long, 2 ft. 9 in. diameter, 1s in. plates, 
65 1b. pressure. The boiler was worked with salt water, 
and for want of sufficient knowledge it was not noticed 
that the salt had accumulated and caused collapse of the 
furnace top. 

No. 19. (See Fig. 19.) July 11th, none injured.—Tug. 
Second-hand 4 years ago. Marine, 15 ft. long, 7 ft. 7 in. 
diameter, 6 ft. 9 in. wide, {in. plates, 36 lb. pressure. 
The stay heads in the central flue were destroyed by con- 
tinuous leaking on the fire side, and it collapsed at the 
ordinary pressure, 

vo. 20. (See Fig. 20.) July 18th, none injured.—Iron 
works, plain cylinder, 8 years old, 4 ft. long, 2 ft. dia- 
meter, 1 in. plate, 35 lb, pressure. A cambered end has 
been renewed with one that was flat tin. thick, which 
bulged under pressure, and ultimately ruptured through 
the rivet holes. The safety valve was only 4 in. diameter, 
and inadequate and liable to stick to its seating. 

No. 2L. (See Fig. 21.) July 21st, 1 killed. Tron works, 
Locomotive, 5 years old, 13 ft. 9 in. long, barrel 8 ft. 3 in. 
long, 3 ft. 4in. diameter, 2 in. plates, 120lb. pressure. 
Copper firebox 2 ft, 9 in. wide, 2 ft. 10 in. high, ‘x in. 
thick. Gave way ata longitudiual seam deeply ‘‘ grooved” 
or ‘* furrowed” from the strain of being worked habitually 
at more pressure than it was safely able to bear. No. 6 
this year, and No. 24 last year were of the same make, 
and gave way from the same cause, 

No. 22. (See Fig. 22.) July 23rd, 2 killed.—Ship, 
12 years old. Multitubular, 14ft. high, 11 ft.6 in. wide, 
10 ft. 6 in. long, .s in. plates, 70 1b. pressure. The bottom 
of the combustion chamber was so corroded on the fire 
side that it ruptured and a part was forced upwards. 

No, 23. (See Fig. 23.) August 27th, 1 killed.—Hat-box 
factory. Second hand 14 years ago. Cornish, 17 ft. long, 
6 ft. diameter, § in. plates, Tube 2 ft. diameter, 72 Ib. 
pressure. The diagonal stays were not sufficient to pre- 
vent the end bulging with the pressure, and what is called 
the drum-head motion set up grooving or *‘ furrow” over 
the tube angle iron until it ruptured. The gauge was not 
trustworthy, and there was more pressure that suspected. 

No, 24. (See Fig. 24.) September 5th, none injured.— 

Ship, 3 years old. Multitubular, 18 ft. long, 12 ft. 9 in. 
diameter, 80]b. pressure. Shortness of water allowed 
the top of the combustion chamber to partially collapse. 
_ No, 25. (See Fig. 25.) September 11th, none injured. 
Ship, 2 years old. Vertical, 7 ft. high, 3 ft. diameter. 
Firebox 2 ft. 6 in, diameter, 4; in. plates. The safety 
valve was allowed to get fast, and pressure accumulated. 
until the crown plate was ruptured, and with the uptake 
was aan off so violently as to do great damage to the 
vessel, 


No. 26. (See Fig. 26.) September 15th, 1 killed.—Railway 
works, 13 years old. Lancashire, 28 ft. long, 7 ft. dia- 
meter, h in. plates. Steel tubes, 1% in. plates, 70 lb. pres- 
sure. The left-hand tube partially collapsed from short- 
ness of water, owing to the blow-pipe being left open 
during the night. ; 

No. 27. (See Fig. 27.) September 21st, 2 killed 1 injured. 
Cloth mills. One of three, second-hand, 22 years 
old. Breeches tube, 24 ft. 3 in. long, 7 ft. 6 in. diameter, 
7; in. plates, 56 lb. pressure. Three cross tubes had been 
imprudently removed, causing such weakness in the tube 
that it collapsed at the ordinary working pressure. _ 

No. 28. (See Fig. 28.) September 26th, none injured. 
—Tug, 16 years old. Marine, 15 ft. 4 in. long, front cnd 
8 ft. wide, 7 ft. 5in. high, back end 7 ft. diameter, 3 in. 

lates, 22 lb. pressure. The flue collapsed from accumu- 
ation of salt, there being no proper means for testing the 
quantity in the water. 

No. 29. (See Fig. 29.) October 5th, 4 injured—Docks, 
13 years old. Vertical, 7 ft. 4in. high, 4 ft. diameter, 
ys in, plates. Firebox 4 ft. high, 3 ft. 2 in. diameter, 
2 in. plates, 49 lb. pressure. The valve became defective 
from the lever being bent, and the pressure accumulated 
until more than it could bear, especially as the plates 
were somewhat thinned by corrosion on the fireside, and 
only fin. thick in some places. 

No. 30. (See Fig. 30.) October 5th, 1 injured.—Manure 
works. Second-hand, about 28 years old. Lancashire, 
12 ft. long, 6 ft. 6G in. diameter, gin. plates. Tubes 2 ft. 
2in. diameter, 2 in. plates, 45 lb. pressure. Gave way 
at a part externally corroded, but hidden by the brick- 
work, 

No. 31. (See Fig. 31.) October 9th, 1 injured.—Wheel- 
wright. Age unknown. Vertical, 5 ft. 6 in. high, 3 ft. 
diameter, 3 in. plates. Firebox steel, 3 ft. high, 2 ft. 6 in. 
diameter, 4 in. thick, 60 lb. pressure. The firebox col- 
lapsed from shortness of water, the owner who was in 
charge being deceived by the water gauge, as the small 
connecting pipes were choked. 

No. 32. (See Fig. 32.) October 14th, 1 killed, 11 in- 
Jured.—Iron works. Seventeen years old. Two-furnace 
horizontal, 18 ft. long, 7 ft. diameter, 2 in. plates. Tubes 
2 ft. diameter, 3 in. plates, 58 lb. pressure. The shell 
plates at the back were very much reduced by internal 
corrosion at the places in contact with brickwork on the 
outside, and the extent of this corrosion seems not to have 
been fully appreciated by those who examined it not long 
before, although they knocked a hole through to test the 
thickness. 

No. 33. (See Fig. 33.) October 25th, none injured.—Ship. 
4} years old. Multitubular, 9 ft. 5 in. long, 12 ft. dia- 
meter, { in. plates, 65 lb. pressure. The back end plate 
was so corroded on the water side, that it was nearly a 
feather edge, and ruptured. 

No. 34. (See Fig. 34.) Movember 2nd, 3 injured.— 
Chaff cutting. Second-hand 3 years ago. Plain cylinder, 
flat ends, 6 ft. 3 in. long, 2 ft. 5 in. diameter, 3 in. plates, 
82 lb, pressure. One end was much corroded inside, 
and ruptured round the angle iron and blew out, and the 
reaction forced the boiler through a main wall and de- 
molished the whole building. 

No. 35. (See Fig. 35.) Movember 3rd, 3 killed, 1 in- 
jured.—Builder. Multitubular, at least 16 years old, 
8 ft. 6 in, long, 2 ft. 6 in. diameter, said to be intended for 
120 1b. pressure, but only worked at 40 lb. at the time. 
The crown of the firebox was so weakened by internal 
corrosion that it rent completely out, and the reaction 
turned the boiler over, and it was forced through a wall 
into which the back end was built, and wrecked the 
premises. 

No. 36. (See Fig. 36.) Movember 28th, 1 injured.— 
Chaff cutting. Second-hand. Vertical, 6 ft. high, 
2 ft. 9in. diameter. Firebox 3 ft. 7in. high, 2 ft. 3 in. 
diameter, § in. plates, 38 lb. pressure. The firebox was 
corroded on the fire side to only 4 in. thickness and col- 
lapsed, and the boiler demolished part of the owner’s 
house, 

No. 37. December 16th, 1 killed.—Mine. Cornish, very 
old, 30 ft. long, 6 ft. diameter. Tube 4 ft. diameter, 
plates originally ;°; in., 35 1b. pressure. The second plate 
in the bottom at the firing end was corroded both inside 
and out to ;; in, thickness, and blew out. 

No. 38. (See Fig. 37.) December 22nd, 2 killed, 3 in- 
jured.—Brick works. One of two, plain cylinder, 7 years 
old, 35 ft. 6in. long, 5 ft. diameter, 1: in, plates, 50 lb. 
pressure, with 5 firegrates. It was so corroded internally 
from bad water that it ruptured, and the rents spread 
until the whole structure was scattered widely. The 
weakness resulting from such extensive corrosion does not 
seem to have been appreciated by those who put patches 
upon the thin plates. 

APPENDIX. 


No. 1. January 2nd, 4 killed, 3 injured.—Cotton mill. 
Economiser. It was shattered completely. Some con- 
sidered this might have been from excessive steam pres- 
sure, owing to freezing of pipes and valves, but it was 
most probably from the explosion of gas within the brick 
chamber and outside the economiser which accumulated 
while the apparatus was not fully in use. 

No. 2. February 16th, none injured.—Gas works, 1883. 
Still, 11 ft. long, 4 ft. 6 in. diameter, § in. plates, 10 Ib. 
pressure. A valve became fast, and the pressure accumu- 
lated to more than the vessel would bear. 

No. 3. February 19th, 2 killed.—Ship. An expansion 
joint ruptured where weakened by vibration. 

No. 4. May 8th, 1 killed.—Mill. New, 
ruptured owing to water in the steam pipes. 

No. 5. May 28th, 1 killed.—Cast iron. Stop valve box 
was unbolted while the pressure was beneath it. Two 
valves which should have shut off the steam leaked suffi- 
ciently to causepressure and to scald the man at work. 

No. 6. June 24th, 3 injured. — Chemical works- 


Stop valve 





Cylindrical, flat ends, 38 ft. Gin. long, 7 ft. Gin. dia- 





meter, rs in. plates, supplied with steam from two boilers 
worked at 30 lb. pressure, which was too much for it 
owing to extensive external corrosion. 

No. 7. September 22nd, 2 injured.—Mill. Feed-cock 
became fast, and was ruptured in trying to open it. 

No. 8. (See Fig. 38.) October 9th, 1 killed.—Gas works, 
Ammonia still, second-hand in 1869. Plain cylinder, 
15 ft. 8in. long, 4ft. 5 in. diameter, 3 in. plates, and little 
or no pressure usually, but pressure accumulated owing 
to a wooden plug, usually acting as safety, sticking fast 
when both the supply and exit cocks were closed. 

No. 9. October 17th, 1 killed.—Cotton mill. Main 
steam pipe ruptured from the steam meeting with cold 
water left in the pipes. 

No. 10. October 21st, 1 killed, 2 injured.—Flour mill, 
1 year old. Lancashire, 30 ft. long, 7 ft. diameter, ys in. 
plates. Tubes 2 ft. 9 in. diameter, #in. plates. The blow 
pipe block ruptured, there not being sufficient freedom in 
the pipes to allow for expansion. 

No. 11. (See Fig. 39.) October 22nd, 2 kilied, 11 injured. 
—Paper works, 14 years old. Plain cylinder revolving 
boiler, 26 ft. 2in. long, 8 ft. diameter, }in. plates. The 
frames round the manholes were broken and unable to 
compensate for the loss of strength from two large open- 
ings in one line; they ruptured, and the rents spread, and 
the structure broke into four pieces, 

No. 12. October 28th, 3 injured.—Dye works. Still, 
3 ft. lf in. high, 2 ft. 3in. diameter, }in. plates. The 
hinge of the lid had been insecurely patched and gave way. 

ov. 13. October 31st, 1 killed.—Bleach works, 3 years 
old. Lancashire, 30 ft. long, 7 ft. 6 in. diameter, 43 in. 
plates. Tubes 2 ft. 11? in. diameter, }3 in. plates. A 
manhole cover was removed while pressure remained in 
the boiler and scalded the attendant. 

No. 14. Movember 4th, linjured. Ship. Multitubular, 
19 ft. 3in. long, 9 ft. 6in. diameter, 3 in. plates, 72 lb. 
pressure. Two furnaces 6 ft. 6in. long, 3 ft. diameter, 
sin. plates, with small return tubes, one of which collapsed 
where much corroded. 

No. 15. November 5th, none injured.—Ship. Marine, 
10 years old, 10 ft. long, 15 ft. 3in. broad, 15 ft. high, 
20 lb. pressure. There was a great thinning of the front 
plate from external corrosion, until a small piece 2 in. 
diameter gave way, beneath a patch which had covered 
extensive corrosion higher up the same plate. 

No. 16. Movember 13th, none injured.—Economiser, 
8 years old. Some of the pipes had deteriorated, and 
several burst, and the highly-heated water rushed out 
into the heated chamber and completed the work of de- 
struction. 

No. 17. November 20th, none injured.—Tubulous, 
15 years old, made of tubes 7 ft. Gin. long, 9 in. dia- 
meter, xsin. thick, 140 lb. pressure. One tube over the 
fire was injured by overheating, and ruptured. 








PRESERVATION OF IRON STRUCTURES. 
To THE EpiTor or ENGINEERING. 

Sitr,—Any facts connected with the preservation of 
iron structures are of the highest interest to engineers. 
I may mention, therefore, that in recently testing the old 
links of the Hammersmith Bridge, which will be utilised 
in erecting the Forth Bridge, I was much struck with the 
perfect state of the iron. Under direct tensile or cold 
bending stresses the paint scaled off in large elastic flakes, 
and the surfaces of the bars were as clean and as blue as 
in fresh rolled iron. In none of the links tested by me was 
there any trace of oxidisation under the paint, although 
the chains of a suspension bridge with the deep narrow 
spaces between the links, are by no means the easiest to 
cover. I was the more impressed withj this result, as in 
several of the more recent bridges across the Thames, it is 
no exaggeration to say nearly an inch of rust has accu- 
mulated between the links. To what is this difference 
due? The Hammersmith Bridge was built sixty years 
a. Can any specialist say what was the probable mode 
of preparing the paint then used? Accordng to my 
experience the revival of its manufacture is much to be 
desired. Yours faithfully, 

B, BAKER. 








TESTING IRON AND STEEL. 
To THE EDITOR OF ENGINEERING. 

S1r,—I had no opportunity of replying to Mr. Turner 
in time for your last issue, but now beg a little space to 
notice one or two points in his interesting letter. Mr. 
Turner, I observe, agrees with me as to the greater 
elongation which results from the use of large specimens, 
but is unable to see why large specimens should give a 
lower ultimate breaking strength than smaller ones of the 
same material. It is hardly necessary to say that my 
observations do not apply in any way to the elastic 
strength of any substances, the elastic strength being 
always the same per unit of area whether the specimens 
are large or small. But I know, as a matter of fact, that 
with samples of homogeneous mild steel the breaking 
strengths vary considerably with the size of the specimens, 
and that up to a certain limit, the maximum loads carried 
become smaller as the sectional areas are increased. 
find it quite easy myself to believe that, in the case of 
the larger specimens, tested in the ordinary way, the 
much more rapid molecular movement, and perhaps also 
the higher temperature of the samples near the point of 
rupture, should result in lower breaking strengths. This 
view appears to be confirmed by Mr, Turner’s remark 
that he found ‘“‘the ultimate reduction of area to be 
greatest on the smallest pieces,” which indicates a greater 
tinal cohesion in the small than in the large specimens. 
The average results of the tests given by Mr. Turner are 
exactly in accordance with my statements, and if he is 
able to make a series of experiments with specimens 
differing considerably in diameter, say gin. and 3in., 
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feel sure that after comparison of the average results, he 
will no longer doubt that the sectional areas of ductile 
specimens affect considerably the maximum load carried 
per square inch, Yours truly, 

P. F. Maccaium. 








ENGLISH v. AMERICAN BRIDGES. 
To THE Eprtor OF ENGINEERING. 

S1r,—I have studied the drawings of many American 
bridges, and find many excellent points in them which are 
too little regarded in English bridges ; but I observe one 
prevailing characteristic which I cannot but regard as a 
serious defect, and one from which, as a rule, our bridges 
are free. I refer to the want of consideration for the 
paint brush. 

Perhaps the best known and most lamentable (from the 
engineer's point of view) property of iron is its liability 
to rust when not properly protected from moisture. And 
yet, it seems to me, the bridges of the American type 
abound in parts which cannot be painted, and which are 
yet exposed to atmospheric action. True, the pieces can 
be painted before being put together, but what is the life 
of one painting compared to the intended life of a large 
iron bridge ? Yours truly, 

Dundee, March 19, 1886. Rust. 


RAILWAY WAGON HAND BRAKES. 
To THE EDITOR OF ENGINEERING. 

Srr,—A resolution was recently passed by the Execu- 
tive Committee of the Amalgamated Society of Railway 
Servants directing attention to the danger to shunters in 
consequence of wagons being labelled on one side only. 

For some years I have been of opinion that not only 
should vehicles be labelled on both sides, but that the 
hand brakes on goods and mineral wagons should have a 
brake block applied to each wheel, and that all the blocks 
should be capable of being applied by a lever on either 
side of the vehicle. Last week I witnessed a case which 
bears very strongly upon the point. Eight wagons were 
being fly-shunted intoa siding, and a shunter stood ready 
to apply each brake as it passed him ; the first he applied 
all right, but it so happened that not one of the other 
seven vehicles had alever on the side upon which he was 
standing. Ultimately the shunter had to jump on the 
buffers and get over to the other side; in jumping down, 
however, he fell, and before he could recover himself the 
wagons had come into collision with others, breaking a 
buffer and knocking another wagon off the road. 

In all probability the man will be suspended or fined ; 
but it will be seen that if there had been levers on both 
sides there would have been no accident. No mechanical 
difficulty exists to prevent the use of double levers, 
which should therefore be adopted both in the interests of 
safety to the men, and protection to the rolling stock. 

Iam, Sir, yours, faithfully, 
CLEMENT E. Renarton, 
Vice-President and Consulting Engineer Amal. Soc. 
of Railway Servants. 
Head Offices, 306, City-road, London, E.C. 
March 19, 1886, 








THE LOSS OF THE ‘‘ OREGON.” 
To THE EDITOR oF ENGINEERING. 

Sir,—The total loss of that engineering triumph of 
nautical architecture,:the s.s. Oregon, prompts me to offer 
some “a as to the efforts made either to keep the 
vessel afloat after the collision, or to ask why, when that 
idea was abandoned, she was not beached instead of being 
allowed to sink in twenty-five fathoms of water, with her 
steam power uninjured, especially as the officers report 
she did not sink till eight hours after the collision. From 
a long experience in commanding both sailing and steam 
vessels (twenty-five years), I think that I am entitled to 
consideration in opinions which I advance. 

The Oregon, having been struck amidships by the 
schooner, must have had the fracture just above or at the 
water line, unless, as has been the case of many English 
iron vessels which I have examined after collision, the 
iron plating has been of the usual “ pot metal” plate 
used in English iron ships, and which has as much ducti- 
bility or pliability as plate glass—witness the sharp frac- 
tures shown in the many photographs taken of injured 
vessels. Consequently the break or fracture could not 
have extended for a great distance below the water line. 
The Oregon had nine boilers arranged in three groups, 
thus having three boilers in each bilge and three amid- 
ships, each boiler holding about 40 tons of water, making 
120 tons dead or live weight in each bilge. My opinion is 
that if at the instant of collision the three boilers on the 
port side and the three boilers amidships had been 

blown off,” thus relieving the ship of 240 tons dead- 
weight, the 120 tons of water remaining in the three 
starboard boilers would have given the steamer such a list 
that it would have brought the fracture entirely out of 
water, so that with her remaining steam power (one- 
third) the vessel could have been taken into New York 
without even the loss of a letter, and_ without the great 
risk to life which, under God’s Providence, was removed 
by the Fulda’s timely arrival. 

_As regards the fact that the Oregon was allowed to 
sink in twenty-five fathoms of water with a smooth sea, 
fine weather, and the sandy beach of Long Island within 
pag after eight hours of awful suspension mentally to 
the 800 odd poole on board, perhaps it would, with my 
pense knowledge of the particulars, be doing injustice 
bs the officers in command to question: I would only state 
rom my personal a of the coast that there is not 
astone as large asa football along the whole beach, neither 
areef of any kind. The outer sand bar does not extend 
@ mile from the beach parallel to it, and there are life- 








saving stations every six miles, besides numbers of whale 
boats on the beach, all equipped for launching after whales 
when appearing. I am, yours — 


London, March 18, 1886. 


CENTRIFUGAL PUMPS AND HYDRAULIC 
PROPULSION. 
To THE Epiror OF ENGINEERING. 

Str,—In a paper by Mr. Barnaby on ‘ Hydraulic 
Propulsion,” an abstract of which appeared in last year’s 
ENGINEERING, the efficiencies were given of the pumps 
that have been employed for hydraulic propulsion. 

These efficiencies appear to be very low, and the more 
so as this is a case in which the centrifugal pumps should 
stand high, that is for a large volume through a low lift. 
It is true the velocity of flow is high, but the delivery pipe 
is not long. 

The vanes in the fan of the Thornycroft boat appear to 
have had more backward direction at the tips than is 
desirable. With a fan velocity of 428 revolutions per 
minute, and a uniform radial velocity of flow through the 
fan of 21 ft. per second, the path of the water through 
the fan would be as shown in Fig. 1. The direction of 
motion of the water as delivered from the fan makes a 
considerable angle with the circumference, which would 
involve considerable deflection in the volute. 
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It is probable that the efficiency would be raised by 
utilising the radial velocity of flow to produce, not a back 
ward, but a forward velocity at the tips. Jig. 2 shows 
the path of the water with the vanes curved forward at 
the tips, thus inducing a higher rotary velocity in the 
volute, or diminishing the velocity of the fan. 


Yours truly, 
March 17, 1886. W. H. Tozer. 








HISTORICAL SCIENTIFIC MANUSCRIPTS. 
To THE EpitTor oF ENGINEERING. 

Srr,—It seems to me a great pity that the original 
memoirs or other documents by which the great men of 
this country have published their discoveries should not 
be preserved in some one collection set apart for that pur- 
pose under regal auspices, but committed perhaps to the 
care of the Royal Society or some such body. Thus the 
nation should possess the original record of Newton’s dis- 
covery of gravitation. The history of the steam engine 
as invented and successively perfected by the Marquis of 
Worcester, Trevithick, Newcomen, and Watt. The use 
of coal gas as developed by Murdoch ; of the steamboat 
by Fulton, and the locomotive by Stephenson ; of oxygen, 
by Priestly ; of the alkaline and earthy metals, and the 
safety lamp by Davy ; of electric induction by Faraday ; 
photography by Fox, Talbot, and loads of others too 
numerous to mention. These records are a much prized 
property common to all Englishmen, and as such deserve 
to be carefully kept by the State, as much as Magna 
Charta, Domesday Book, or other important documents ; 
at present they are dispersed and too often lost. Some 
are in the British Museum, some in the archives of the 
Royal or other learned societies, some lie buried in the 
Patent Office. Others are in private hands. But doubtless 
many, if not all, would willingly give them up to be 
placed in a public collection, proud to see the names of 
those belonging to them commemorated in so honourable 
a manner. Such a testimony of the nation’s approval 
would equal in value the erection of a statue in West- 
minster Abbey, and while we could thus be sure of pre- 
serving uncontrovertible proof of our country’s greatness 
and avoid many unjust claims to priority from envious 
neighbours, the utmost stimulus to exertion would be 
given to those who aspired to a place in those sacred pre- 
cincts. The collection would be unique, open, and acces- 
sible to all, instead of being dispersed, and too often lost, 
as at present, Yours faithfully, 

F, Maxwe tt Lyte. 

7, Oakhill-road, Putney, S.W., March 18, 1886. 








OPPOSITION TO GRANT OF LETTERS 
PATENT. 
To THE EpiToR OF ENGINEERING. 
Srr,—As there is no official publication of proceedings 
before the Comptroller or before the law officers on appeal, 





any information respecting such proceedings must be of 
interest to many readers of your journal. 

I have lately been engaged in defending my client, Mr. 
C. W. Jones, applicant for Patent No. 5237, 1885, against 
proceedings conducted by Mr. Aston, Q.C., on the part of 
the opponent, Mr. E. J. J. Dixon. 

The Comptroller’s decision was appealed against, but 
has been supported by the Solicitor-General, and the 
patent will therefore be sealed. 

The Solicitor-General’s decision, extracts of which I 
append hereto, will be interesting, inasmuch as it states 
what, according to his opinion, are the functions of the 
law officer in such matters. 


C. W. Jones’ Application for Patent No. 5237, 1885, and 
E. J. J. Dixon’s Opposition thereto. 

Appeal to Law Officer. 

Extracts from the Solicitor-General’s decision, dated 
March 22, 1886. 

**T should observe that it is not for me to say whether 
the third claim of Dixon’s patent is proper subject-matter 
for a patent, or whether Jones’ alleged invention is proper 
subject matter or even whether Jones’ method of fastening 
the frames of slates is or is not a colourable imitation of 
Dixon’s. I have no jurisdiction to do so. I will 
not interfere with the Comptroller's decision requiring 
words to be inserted disclaiming Dixon’s patent.” 


I gather from this decision that, in cases of opposition 
to the grant of letters patent ‘‘on the ground that the in- 
vention has been patented in this country on an applica- 
tion of prior date,” it will be well not to appeal to the law 
officers during the continuance of the present Solicitor- 
General in office, if the Comptroller decides on allowing a 
patent to be sealed. 

It is clear that the law officer will not reverse the de- 
cision of the Comptroller unless there is identity of de- 
scription in the specification relied upon by the opposition 
and that of the applicant; and in such cases the Comp- 
troller would naturally not decide on allowing a patent to 
be sealed. 

In any case where the Comptroller decides in favour of 
the cpponent and there is not absolate identity of inven- 
tion according to the conflicting specifications, the ap- 
plicant may appeal to the law officer with the greatest 
confidence. 

This being so, Sub-section 4, Section 11, of the Patent 
Act, 1883, providing for the law officer obtaining the 
assistance of an expert will surely remain inoperative. 

It seems to me that after a final specification has been 
officially accepted in accordance with Section 9 of the 
Patent Act, that Act does not vest in the Comptrolier any 
power to require any amendment; but in my case an 
amendment (sic) has been ordered in the shape of a dis- 
claimer of that which has neither been described nor 
claimed, and the law officer will not interfere with the 
Comptroller’s decision. 

There is no further appeal, so I can only submit and 
hope for the day to arrive when the law officer will not 
allow a patent to be sealed, saying that he does not give 
any opinion as to whether or not the alleged invention to 
be sealed is a colourable imitation of the invention form- 
ing the basis of the proceedings of opposition. 

I am, Sir, yours faithfully, 
H. Moy Tuomas. 

Canonbury-place, London, N., March 24, 1886, 








Raltways In Cu1NA.—Tien Tsin advices report that the 
execution of a scheme for the introduction of railways into 
China has been postponed ; but that the final decision is 
only deferred until Sir Robert Hart, chief of the customs 
service, is ready with a plan for establishing a railway ad- 
ministration. 


Tue Exvecrric Licht AND Firt Risks.—We have re- 
ceived from Mr. Killingworth Hedges a pamphlet deal- 
ing with the fire risks of electric lighting. fe contains 
many useful hints on the subject of erecting and workin 
installations with safety, and a detailed description, with 
ag of apparatus invented by the author, and supplied 

y the Globe Electrical and Engineering Company, of 20, 
Dartmouth-street, Westminster. 





PretTrRoLEuM.—The representative collection of specimens 
and apparatus used in illustrating the Cantor lectures on 
** Petroleum and its Products,” which are now in course 
of delivery at the Society of Arts, in the Adelphi, by Mr. 
Boverton Redwood, will remain open to inspection in the 
Society’s rooms during the ensuing fortnight. After 
Monday next the collection will include all the principal 
forms of oil lamps and stoves for burning this mineral oil. 
Any person interested in petroleum manufacture can 
obtain admission by applying to the secretary of the 
Society of Arts, 


AUTOMATIC BRAKES IN THE Unitep States.—The Rail- 
way World, in its issue of March 13, 1886, states: ‘“‘A 
Pittsburg despatch, dated March 9, says the employés of 
the Westinghouse Air Brake Company are greatly elated 
over the large order which it is said that company is 
about to secure. The order is to equip the entire Balti- 
more and Ohiv Railroad with the Westinghouse automatic 
air brake, placing it on passenger and freight cars. The 
railroad has about 35,000 cars, and it would take the 
machine shops, running at their fullest capacity, one year 
at least to complete the contract. The Westinghouse 
machine shops are just completing an order for 9000 sets 
of the brakes for the Atchison, Topeka, and Sante Fé 
road, and when this is finished every car in the far West 
will be equipped. The Pennsylvania Railroad is also con- 
templating the use of air brakes on its freight cars.” 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF CiviL ENGINEERS.—Students’ meeting, Friday, 
March 2¢th, at 7.30 p.m, Paper to be read: “ The Construction 
of the Hirnant Tunnel on the Line of Aqueduct of the Vyrnwy 
Water Works for the Supply of Liverpool,”,by William Andrew 
Legg, Stud, Inst. C.E. Mr. James Mansergh, Member of Council, 
in the chair.—Ordinary meeting, Tuesday, March 30th, at 8 p.m, 
Papers to be further discussed : ‘‘ The Economical Construction 
and Operation of Railways in newly-developed Countries, or where 
small returns are expected,” by Messrs. R. Gordon, J. R. Mosse, 
and G. C. Cuningham, MM. Inst. C.E. Paper to be read, time 
permitting : “ Water Purification ; its Biological and Chemical 
Basis,” by Percy F. Frankland, Ph. D., B.Se., F.C.S. 

Tue Parkes Museum, 744, MARGARET Street, W. — Thurs- 
day, April 1st, 1886, at 8 p.m. Lecture will be™ delivered by 
Dr. Louis Parkes, on ‘‘ London Vestries, and the Administration 
of Sanitary Law in the Metropolis.” The chair will be taken by 
Dr. G. B. Longstaff. 

ENGINEERING Society, Kine’s CotLeGs, Lonpon. — Tuesday, 
March 30th, general meeting at 4 p.m., when Mr. H. C. Paxon 
will read a paper on “ Sanitary Towns.” 





CONTENTS. 
PAGE |{ PAGE 
The Petroleum Industries of Eu- The Wave vise cs cveccecdcopecsdes 30 
Tope. No, V. (/Wustrated)...... 289 || Automatic Brakes in the United 


Royalties in the Coal Trade ...... 30 
Professor Thowpson’s Telephone 
oy [Wustraced) 30: 


Engineers (IMustrated) ........ 
Cardiff Boiler Explosion (//lus.) .. 
otes from Cleveland and the 
Northern Counties ....... .... 
motes oe _ South-West ...... 
Yotes from South Yorkshire .... The New ip... 
Notes from the North ............ 295 || H.M.S. v Fearleas Fe vieyt 
Boiler Explosions in 1885 (ius ) 297 |! Laun 
Preservation of Iron Structures .. 2 
Testing Iron and Steel .......... 2 
English ». American Bridges 


The American Institute of Mining c 
pa 290 || Royalties in the Coal Trade ...... 
204 


Gas Engine (/llustrated)..... 
Wi 





Fairlie Locomotive for the Royal 
State Railways of Saxony (/UZus.) 309 
Notes from the United States .... 309 


Railway Wagon Hand Brakes .... 2 
The Loss of the “Oregon” ...... 299 || The Physical Society 
Centrifugal Pumps and Hydraulic Economical Railways ........-.-. 
Propulsion (/ilustrated) ........ 2 “Engineering” Patent Record 
Historical Scientific Manuecripts 299 (/llustrated) 
i Sra CGM amen a Te. ee 
‘atent 


310 





299 " 


With a Two-Page Engravi . rh 
ar as 4 i ng of FAIRLIE LOCOMOTIVE 
FOR THE ROYAL STATE RalLwe YS OF SAXONY. 


ENGINEERING. 


FRIDAY, MARCH 26, 1886. 














__ THE NAVY. 
Iv our article of last week on the ‘*Navy Esti- 


mates,” we made reference to the discussion that 
was Initiated in the House of Commons by Lord 


Charles Beresford. A : 
nately absent hi s Mr. Hibbert was unfortu- 


through illness, the debate could only 





have an ex parte character, and probably no one 
expected that Lord Charles would carry an amend- 
ment by which five millions odd would be added 
to the estimates. The amendment was finally 
negatived by a majority of 108, in a house of 304 
members, and it is therefore unnecessary to discuss 
the question from an economic point of view. As 
Lord George Hamilton subsequently remarked, the 
financial authorities were all against the scheme ; 
but ‘‘ financial authorities” are very apt to become 
pedants, willing to sacrifice all practical considera- 
tions to the symmetry of figures. The attitude of 
the House of Commons has been so long one of in- 
difference, or at best good-natured tolerance, to- 
wards the annual discussion on the Army and Navy 
estimates that we can hardly expect members 
all at once to treat the matter with the attention 
it deserves. Nevertheless, an immense improve- 
ment has been made during the last eighteen 
months or so, and if public interest can be main- 
tained, we may yet hope tosee Parliament take the 
position it should, as the guardian of our national 
safety and well-being. 

Lord Charles Beresford, in his speech of last Tues- 
day week, gave a great deal of practical information 
on the Navy question, which comes with additional 
weight owing to his position as a naval officer. Other 
things being equal, naval men must always be the 
best critics of a naval policy. They have practical 
opportunities for gaining experience of a most 
useful kind which few statesmen can command. It 
is comparatively seldom, however, that naval 
officers take up the politcal side of the question, 
and unfortunately the Navy has hitherto been the 
shuttlecock of parties. The recent debates show 
indications of a wholesome change for the better in 
this respect ; and indeed, we find present and past 
parliamentary secretaries and. the ex-First Lord 
forming quite a snug family party to discuss things 
in a friendly way, and complimenting each other on 
the excellence of their respective plans. 

It will perhaps be more in accordance with the 
natural order of things if we deal with the Secretary 
of the Admiralty’s statement before the discussion 
on Lord Charles Beresford’s amendment, although 
this is not the order in which they were taken in 
the House. 

On the Thursday of last week, Mr. Hibbert, 
having recovered from his indisposition, was in 
his place, and made the usual statement. The 
discussion was somewhat robbed of its interest 
by the proceedings of the previous Monday, and 
after our article of last week on the estimates them- 
selves, it is unnecessary to do more than notice some 
of the most salient features in the statement. 

A matter of detail that may be referred to is the 
abolition of the ‘‘ Parliamentary ton ;” so that 
those unacquainted with the purely arbitrary use 
made of the term, will no longer be puzzled by 
seeming incongruities in official statements. The 
change is a salutary one, for it is certainly simpler 
to call a sovereign a sovereign rather than a ton. 

The estimates this year amount to 12,993,0001., 
the highest figures reached since the Crimean war ; 
putting aside the vote of credit of 6,000,000/. There 
are now in progress 103 vessels, including 20 ar- 
moured ships, four protected ships, and 54 torpedo 
boats. The liability on these vessels amounts to 
the sum of 13,155,0001., figures which Mr. Hibbert 


3 | considers have never been equalled in the history 
3)of our Navy. There is a further sum of 1,138,000/. 
3|for guns, but this comes out of the Army vote, 
306 | although the weapons are for naval purposes. 
37 |The dockyard vote for labour on new ships is 


693,990/., and the contract vote for hulls and pro- 
pelling machinery of new ships is 1,730,000/. During 
the year seven torpedo cruisers, four gun vessels, 
and one large armour-clad vessel, the Benbow, will 
be completed by contractors. With all this work 
going on, the Secretary of the Admiralty thought 
that it would be unwise to include new ships in 
this year’s programme. Mr. Hibbert very candidly 
anperenee that the course they are pursuing, 
with regard to patching up the old and useless gun- 
boats, is undesirable, and the reverse of economical ; 
an opinion he shares with Lord Ripon. Financial 
obstruction has, however, been too strong ap- 
parently, but it is hoped by the Board that they 
will be able to build some new vessels of this class 
before the end of the year. 

The late Board ordered the construction of 11 
ships, six of which are not in the estimates. They 


were two armour-clads, the Trafalgar at Ports- 
mouth and the Nile at Pembroke; two belted 
cruisers of 18 knots—the Immortalité at Chatham, 








and the Aurora at Pembroke ; two Scouts, 16 to 17 
knots, the Racoon and Serpent at Devonport ; one 
gun-vessel, the Buzzard, at Sheerness, 15 knots ; 
three torpedo gunboats, the Grasshopper at Sheer- 
ness and the Sandfly and Spider at Devonport ; 
and also one gunboat, the Rattlesnake, of 19 knots, 
to be built by contract. The gunboats are of anew 
type intended for the destruction of torpedo boats. 
They are 200 ft. long, 23 ft. wide, and 450 tons dis- 
placement. They are to have 2700 indicated horse- 
power, and with 100 tons of coal will run 600 knots 
full speed, or 4000 knots at ten-knot speed. They 
are twin-screws, and will cost about 33,000/. each 
for hull and engines. 

The Nile and Trafalgar will be each 345 ft. long, 
73 ft. wide, and have a displacement of 11,940 tons. 
The horse-power is estimated to be 12,000 indicated 
and the speed 16} knots. There will be an 
armoured citadel 193 ft. long in the centre witha 
turret at each end. In each turret there will be a 
68-ton breechloading gun. Between the turrets 
and above the citadel there is designed to be a cen- 
tral box battery lightly armoured, which will 
contain eight 5 in. breechloading guns, and on the 
spar deck covering this battery, a number of quick- 
firing machine guns will be mounted. These ships 
will each carry 1200 tons of coal in their bunkers, 
and will haveno rig. The armour belt at the water 
line extends about 230 ft. amidships, and before 
and abaft the belt a strong steel deck, 3 in. thick, 
protects the vital parts. The armour on the belt 
will be 20 in., on the sides of the citadel 16 in. to 
18 in., and on the turret 18in. The inner armour, 
about 2 in. thick, is worked behind the teak back- 
ing. The cost of each vessel, with the guns, will be 
not less than 919,134/., out of which 686,000). 
will be accounted for by the hull, 97,000/. by the 
propelling machinery, 79,7941. by the gun mount- 
ings, and 56,340/. for the guns. The Inflexible, 
it may be mentioned, cost 809,600/., the Benbow is 
to cost 789,162/., and the Renown, a sister ship, 
under construction by Armstrong, Mitchell, and 
Co., 789,9951. ‘* I may safely say,” remarked Mr. 
Hibbert, ‘‘ that these two large ironclads will pro- 
bably be the last ironclads of this type that will ever 
be built in this or any other country.” 

The torpedo flotilla is to receive much attention ; 
the Scout is nearly ready, and her sister ship the 
Fearless is approaching completion, and there are 
eight improved Scouts building. The Rattlesnake 
is to have a speed of 19 knots. Thera is the 150 ft. 
torpedo boat built by Messrs. White, of Cowes, and 
the 135 ft. boat of the Falke type ordered from 
Yarrow and Co. There are 541 torpedoes ready 
for use, but 1463 are required before the full 
complement is made up. Some of these are being 
made by a firm near Leeds, and 250 a year are 
turned out at Woolwich. Others are being pur- 
chased abroad so that it is hoped there will only 
be a deficiency of 300 or 400 at the end of the year. 
‘*We want” added Mr. Hibbert ‘‘to get these 
torpedoes made in this country as far as possible, 
and if firms will undertake the work we shall very 
readily try to promote business with them.” It is 
intended to have 32 torpedo boats at the following 
stations: At Hong Kong, six; Malta, eight ; 
Gibraltar, six ; Simon’s Bay, four; and in North 
America, six. A large part of these have already 
been sent away. 

With regard to guns there will be by the 31st 
of this month three 110-ton breechloading guns and 
fourteen 64-ton breechloaders, and seventeen 43-ton 
guns available. By the same date there will be 468 
6-in. guns ready for service. 

On the whole Mr. Hibbert’s speech left a very 
favourable impression, and it is unquestionably 
the most ren ete statement that has come 
from the official representative of the Admiralty in 
Parliament for some years past. Mr. Hibbert was 
not afraid to acknowledge that matters are not just 
as he would wish them, but the very fact of such an 
admission is an earnest that the Navy will not be 
left entirely at the mercy of the Treasury, which 
has no eyes or ears for anything but figures. 

To return to Lord Charles Beresford’s proposals of 
Monday week, we find him taking advantage of the 
present stagnation in the shipbuilding and engineer- 
ing trades to urge greater activity in naval construc- 
tion. He says there are 80,000 men in these trades 
unemployed in the country, and unhappily there are 
few who will contradict him. Cheapness of material 
is a second argument he brings forward in favour of 
a fuller shipbuilding programme. These are, or 
ought to be, strong reasons in favour of the view 
taken by Lord Charles, but unhappily a sovereign 
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added to the estimates still counts as a sovereign 
against a surplus, even if ten sovereigns ordinary 
value can be got by it; and as we too well know, 
the first thought of a Cabinet is for its budget. 

Not but that a liberal and judicious expenditure 
on the military services is an economy in the long 
run, ‘*When war looms in the distance,” says 
Lord Charles, ‘‘ we order all sorts of things we do 
not want.” The ‘‘ war scare” (Russian or other- 
wise) seems to have established itself amongst us as 
a national institution. The term well expresses the 
disgrace that has come upon us as a nation from 
over-carefulness of our pockets and indifference to 
our good fame. All this, to use the noble lord’s 
expression, is very ‘‘ demoralising,” and what, to 
many, will appear worse, causes us at times to throw 
money about in the most reckless manner. A few 
months ago we had a ‘‘ Russian scare,” and hun- 
dreds of thousands were as good as thrown into 
the sea in engaging merchantmen for war cruisers. 
Then there was the earlier ‘‘ scare” when we 
bought every sort of war vessels we could lay 
hands on; and as a matter of detail spent about 
as much as the ships were worth in bringing them 
up to service pattern. Were we secure in the 
consciousness of a fleet equal to our wants, all this 
‘* demoralisation”” would not occur, and England 
might watch with dignified front the darkening of 
the Eastern horizon, unscared by the bluster of Con- 
tinental statesmen. 

All this, however, is outside the province of 
practical politics, for it is over twenty years since 
we were at war with a naval power, while the 
budget comes every year as surely as winter follows 
summer. 

In considering whether our Navy is sufficient for 
the work that may be required from it, Lord 
Charles Beresford points out that the comparison of 
our fleet with that of any foreign country is a 
theoretic and not a practical argument. Though 
England might have seven or eight armour-clads 
more than France, the duties our fleet has to 
perform, compared to those of our neighbours’ 
fleet, are as ten to one. The fact of our additional 
responsibility is so patent that it seems almost 
waste of time to insist upon it, and yet we find men 
who have held such a position as Sir Thomas 
Brassey, drawing the most comforting conclusions 
because we have, in some classes, more ships than 
our most powerful naval rivals. But it is by no 
means certain that we are so far ahead as many are 
anxious to lead us to believe ; and in the matter of 
armament we are unquestionably weak. 

At the end of 1885, said Lord Charles Beresford, 
we had 41 cruisers. Out of that number we must 
take 18 as obsolete, which leaves 23 good boats at 
the end of the year. There are 19 building, but 
Lord Charles Beresford would count only 17 ; these 
are of an excellent class. We have seven laid down 
which would go 174 knots, but Lord Charles thought 
they should go 19. There were also the vessels of 
the Mersey and the Archer class, in all 40 useful 
boats of different classes, built and building. That 
number he thought insufficient, the following 
being his estimate of what we should have. 
‘““In the Channel 12; in the Mediterranean, 
eight ; on the North American station, five ; at the 
South American station, three ; on the West coast 
of Africa, two ; on the Pacific, four ; on the China 
station, 12 ; in Australia, five; at the Cape, four ; 
and on the East Indian station, five.” This 
brings the total up to 60, or 20 more than the 
existing number of what Lord Charles styles 
‘* useful craft :” and he is certainly an excellent 
authority on the merits and requirements of such 
vessels, 

In following up the list that Lord Charles would 
advocate, we find that he advises 20 cruisers should 
be laid down for protection of our mercantile 
marine ; five of the Australia class at 260,0001. 
each ; 15 of anew class of 2000 tons, to steam 
20 knots, and costing 11€,000/. each. Three 
ati armour-clad cruisers ought also to be laid 

own. 

In all classes connected with torpedo warfare, we 
are, said Lord Charles, lamentably weak. We 
ought to lay down three torpedo depét ships of 
the Hecla class, but to steam 19 knots. With 
regard to sea-going torpedo vessels we are also 
‘*lamentably weak.” We have had three Scouts 
laid down and one building ; two Curlews, which 
are useless, and four Grasshoppers which are of a 
very excellent class. These with the Polyphemus, 
make 11 sea-going torpedo vessels.” But Lord 
Charles believes the French have eight sea-going 


torpedo boats and have laid down another dozen. 
‘*To put our Navy right in this class we ought to 
build 21 of the Grasshopper class; that would 
add another 1,217,0001.” 

With regard to torpedo boats Lord Charles would 
have only 2135 ft. class, and a 63 ft. class, the latter 
such as could be hoisted on board. The number of 
torpedo boats, over 100 ft., that might be considered 
useful in rough weather, possessed by different 
nations, Lord Charles gave as follows : Great Britain 
has 62; Germany, 59 ; Italy, 47; France, 57 ; 
Russia, 26; and Austria, 30. He thought the House 
would agree with him when he said we were la- 
mentably deficient in numbers of this class. 

Lord Charles said he had made a run on the 
Falke, one of two 135 ft. boats Yarrow and Co. 
have recently built for the Austrian Navy. Now 
we are having a number of 125 ft. boats built, and 
although these are good craft, they will only steam 
19} knots, whereas the Falke will do 23 knots, 
and we cannot afford to be behind other nations. 
Our Admiralty had ordered one of these boats, 
Spain two, and Italy two; while France had 
ordered a large number of a similar type to go 
about the same speed ; and Austria would have two 
built every year. He felt strongly on this point, 
for he thought it would have been madness to have 
sent a fleet to the Baltic last year with only eight 
torpedo boats, only two of which could be called 
efficient ; while the Russians had 98 boats, 35 of 
them really good. Then we had only three firms 
building torpedo boats, whilst France had eight, 
Germany six, and Italy six. Lord Charles would 
suggest that we should at once build 40 Falke class 
of boats; they would cost us 17,000/. each, although 
he could hardly see why, as the Anstrians had only 
paid 12,0001. each for theirs. 

Lord Charles Beresford further pointed out the 
necessity of officers and men in the Navy being 
more exercised in the practical work of their pro- 
fession, by means of grouping ships together and 
carrying out imaginary actions as in times of war. 
Officers had told him they had gained more know- 
ledge during the naval operations under Admiral 
Hornby than they had through many years’ pre- 
vious service. Efficient guns ought to be provided 
wherewith to arm merchant vessels to be taken up 
in case of war. At present we could only supply 
20 vessels, and the guns were perfectly useless 
against modern vessels that would be brought to 
attack them. Again, with regard to the Royal Naval 
Reserve. The French navy numbered 190,000 
all told, out of which 170,000 were reserve men 
who had passed through training in a man-of-war. 
England had only 79,900 men all told, out of which 
she had 18,500 reserve. The question of the coal- 
ing stations was ‘‘a simple marvel to all naval 
officers.” Coal is the very life of our fleet, and 
directly war should be declared an admiral would 
have to send two of his best ships to defend a coal- 
ing station. Again, with regard to coast defence. 
Considering our coast line is far larger than that of 
France, Lord Charles submitted that the Admiralty 
should organise a system of naval volunteers: an 
appreciation of this force that will be especially 
welcome to the small but enthusiastic band, as 
coming from so distinguished a naval officer. 

Lord Charles concluded his speech by pointing out 
that ‘‘in 1854 the Naval Estimates were 7,500,000I., 
and the fleet then had to defend 268,000,000/. worth 
of imports and exports. In 1883 the estimates were 
9,750,0001., but the exports and imports amounted 
only to 782,000,000.” ‘‘The food supplies alone 
last year represented a value of 140,163,845/. If 
one or two determined cruisers were to get in the 
way and stop these supplies what would be the 
result? We might win our actions at sea, but 
the people would soon have to pay 20,000,000/. 
more for the food that would come into the country.” 

Mr. Bethell followed Lord Charles Beresford 
with a sensible speech. ‘‘ Big ships,” said he, 
‘‘are the corollary to big guns, and small ships a 
corollary to torpedoes; and the question is now 
therefore between big ships and small ships.” He 
urged that greater attention should be paid to the 
torpedo, pointing out as an illustration the dangerous 
position in which we had been placed by the failure 
of the authorities to recognise the advantages of 
breech-loading guns. ‘‘The battle of Sadowa was 
lost because the Austrians had not adopted the 
new rifle.” Mr. Jenkins was just as foolish as Mr. 
Bethell was sensible. ‘‘ When it is considered,” 
he said, ‘‘ that naval science and gunnery have ad- 
vanced with great rapidity during the last ten or 








fifteen years, and that ironclad ships of fifteen years 


ago are now practically obsolete, there really is 
cause for congratulation on the part of the tax- 
payers, that those who were responsible for the ad- 
ministration of the Navy had not been induced to 
increase the already enormous expenditure in order 
to satisfy the naval critics inside and outside the 
House.” The same arguments might have been 
used by Austrian economists, with regard to re- 
arming the troops, the day before Sadowa. Mr. 
Pearce had moved for a return, which had been 
refused, ‘‘ showing the cost of the armoured, un- 
armoured, protected, and partially-protected ships 
of the British Navy.” He had, however, obtained 
this information from other sources and found 
that the fleet, excluding the old type of wooden 
vessels, had cost the country about 42,000,000/. 
The present value of the ships, 7.e., the cost at 
which fighting ships of even a higher character 
could be built, measured by the offensive power, 
defensive power, speed, and coal-carrying capacity, 
would be 12,000,000/. This was not sufficient, he 
thought, to protect a mercantile marine valued at 
140,000,000. 

Sir Thomas Brassey and Sir Edward Reed both 
took part in the debate, while Lord George Hamilton 
spoke almost at greater length than Lord Charles 
Beresford, and showed how fully justified the 
late Prime Minister was in the selection he made 
for First Lord of the Admiralty. Mr. Duff, 
who replied in the absence of the Parliamentary 
Secretary, somewhat startled many members by 
stating that the two new ironclads would possibly 
be the last armoured line-of-battle ships built. 
‘“‘There is a concensus of opinion,” he said, 
‘‘that we do not need any armoured line-of- 
battle ships beyond the Nile and Trafalgar.” There 
have been disquieting rumours lately as to the dis- 
putes respecting the designs of these vessels, and the 
extent to which outside influence has prevailed over 
the professional opinion of the proper authorities, 
We hardly think, however, that ‘‘the perplexing 
questions to be solved as to the distribution of 
armour” can be so incapable of solution as to warrant 
this country in abandoning the heavy line-of-battle 
ship, and this is the course that is in contemplation 
if we read Mr. Duff's statement aright. No doubt 
there is great force in the ‘‘too many eggs in one 
basket theory,” especially in these days of costly 
machinery and torpedoes, but can England afford 
to be without modern vessels of maximum size and 
power? That is the position we shall be in ina 
very few years if we stop building such ships. The 
question is, however, of far too great magnitude to 
be discussed in the present instance. Another 
statement that is significant of coming changes, was 
that the constructor’s department were considering 
the desirability of building torpedo boats in the 
Royal dockyards. The question is one that affects 
the constructor’s department very little, so far as 
actually carrying out the work is concerned. They 
have full drawings of existing boats at Whitehall, 
and the boats themselves at the dockyards to 
copy from. If the Government ever do succeed 
in carrying out this proposal in a practical and 
economical manner, dockyard reform will have made 
strides indeed. We do not think, however, that 
the firms of Thornycroft, Yarrow, or White need 
concern themselves greatly on this score. 

Mr. Ritchie, like Lord George Hamilton, spoke 
at some length on the doings of the late Board. 
It makes the labour of reviewing the estimates 
far greater this year, as we have, as it were, a 
double company, for the late Admiralty officials 
have so recently left Whitehall that they must take 
more than a vicarious interest in the estimates. 
The late Parliamentary Secretary referred to the 
question of gunboats and coaling stations. His 
remarks were unexceptionable on the score of good 
sense, and should carry conviction were naval 
affairs settled on this principle. The Chancellor of 
the Exchequer tried to carry the debate into the 
old groove in which naval matters have been dis- 
cussed for so long past. He spoke of ‘‘ naval officers 
and eminent shipbuilders” as being the persons 
dissatisfied with the state of the Navy, as if naval 
officers had only personal ends to serve in advo- 
cating more money being spent on the fleet. He 
was well seconded by Mr. Illingworth, whose 
reference to the statements that had been made 
as coming from ‘‘interested quarters” was only a 
blunter expression of what Sir William Harcourt 
more delicately insinuated. The Chancellor of the 
Exchequer had little difficulty in disposing of Lord 
Charles Beresford’s proposal to raise the money, 8° 





far as the House was concerned ; but it may occur 
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to those outside to wonder if, as the Chancellor 
of the Exchequer stated, the expenditure of an 
extra two millions is to result ‘‘possibly in national 
bankruptcy,” where we should be if a great naval 
war were actually to occur. If this be true we had 
better disband our military forces at once, and adopt 
the policy of Mr. Richard and his friends without 
more ado. 

We cannot do better than close our remarks on 
this debate with the words of Sir Michael Hicks- 
Beach. ‘‘It does not seem to me,” said the late 
Chancéllor of the Exchequer, ‘‘that the question for 
consideration is whether the Naval Estimates are 
134 millions now, whether they were nine millions 
in the previous year, or whether we are spending 
more or less money than any other country. The 
question is whether we are able to keep our Navy 
in an efficient state.” 








AUTOMATIC BRAKES IN THE UNITED 
STATES. 

In another column we publish a paragraph con- 
taining some facts as to the extraordinary spread 
in the equipment of freight or goods trains in 
America with automatic brakes. Having largely 
completed fitting .their passenger stock with the 
Westinghouse brake, the railways in the United 
States began with their freight trains, and the 
advantages were so immense, and became so 
quickly apparent, that it would appear as though 
there was a rush on the part of competing com- 
panies to get all the stock fitted with the same 
brake. In some respects indeed it has been found 
of greater importance in regard to freight than to 
passenger stock. The Central Pacific Railway Com- 
pany having fitted the Westinghouse brake to 9000 
freight cars, and having had excellent means of 
testing its capacities on their mountainous districts, 
their general manager, Mr. Towne, writes concern- 
ing it: ‘It is a success beyond all question of 
doubt, and of such importance in the economical 
handling of traffic that in my opinion, formed after 
the most careful observation, no company can well 
afford to be without it; this improvement in its 
application to freight cars is as necessary, and 
in many cases coming under our observation, more 
important than when its principles were first ap- 
plied to passenger stock.” This it is easy to under- 
stand, for just as was the case in the latter, no 
doubt, brakes on the former will lead to increased 
speed and greater punctuality, and the benefit will 
be felt in proportion as the number of goods trains 
exceeds the passenger. It appears from the Rail- 
road Gazette that the Westinghouse automatic brake 
is now in use on 15,000 engines and 125,000 vehicles 
in all parts of the world. Of this number 45,000 
are freight brakes, and, according to the statement 
already alluded to, to this immense total will soon 
be added the 35,000 vehicles of the Baltimore and 
Ohio Railway. Things certainly take a colossal form 
in the United States. 

The contrast between the way the brake question 
in the United States has been managed, and the 
method in this country, is very marked. There 
uniformity, combined with efficiency, have been 
kept clearly in view, while here, many companies 
would appear to be guided by entirely different 
principles. We have frequently referred to the 
action of the London and North-Western Railway 
Company as to the brake question. Having for 
years maintained an isolated position by using their 
own Clark-Webb chain brake (asserting that it was 
the best in theworld), Mr. Moon was smitten with a 
sudden desire for uniformity, and in August, 1884, 
the shareholders were informed ‘‘that finding 
various companies about them were using the 
vacuum brake, they decided it was better for them 
to interchange with those companies and use the 
same brake.” Whereupon, as the companies in 
question were already using three different brakes, 
the North-Western Company went on fitting up a 
fourth, which, like their old chain brake, was 
peculiar to their own system, and just as much as 
it incapable of complying with the Board of Trade 
conditions. At the recent half-yearly meeting 
the North- Western shareholders were informed 
that this vacuum brake would be applied to their 
stock at the cost of the modest sum of 110,0001., 
exclusive, we suppose, of the discarded chain 
brake apparatus. Mr. Moon went on to say, 

they were feeling the burden of this at present, 
but he hoped they would reap the benefit of it 
hereafter.” We shall be much surprised if the 


above is the extent of the burden the North-Western 








shareholders have to bear in this matter. There 
can be little doubt that before long a railway Bill 
is inevitable, whichever Government is in power, 
and it is in every way likely that the conditions 
laid down by the Board of Trade on the subject of 
brakes will be embodied in it. Mr. F. A. Channing, 
M.P. for East Northamptonshire, has already given 
notice of the introduction of a Bill for the Better 
Regulation of Railways, which is backed up by the 
Amalgamated Society of Railway Servants, and 
founded on their views of what constitutes ‘‘ safe 
railway working.” So great is the danger of 
employing many forms of brakes considered, that it 
is suggested it ‘‘ ought to be the law that one com- 
pany shall not be allowed to send vehicles over the 
line of another company unless such vehicle is pro- 
vided with the same form of continuous brake as 
that used by such foreign company.” Finality in 
this matter has not yet been reached by a long way, 
and we do not doubt that a great deal more money 
will have to be spent by some railway companies 
before the question is ultimately disposed of to the 
satisfaction of the Board of Trade, the public, and 
the railway servants, and things attain the same 
footing as in the United States. 





ROYALTIES IN THE COAL TRADE. 

At the beginning of the present year, we men- 
tioned in this journal the question of royalties in con- 
nection with the Northumberland coal trade. It is 
a question which, during the last few weeks, has in 
that district been very prominently brought before 
the public, and it is evident that there will soon be 
an attempt to bring about a reduction of some of 
the royalties and wayleave rents. And apart from 
the general question of the need of the coalowners 
for some relief from the pressure which is so strongly 
felt at these times of very low prices, there is in 
the northern county named a condition of the coal 
trade which in itself affords a valid argument for 
the reduction of rents. That is, that in many of 
the chief collieries of the north, the best seams of 
coal have been or are being exhausted, and thus 
the coalowner has to pay a given royalty at a time 
when it costs more to produce the coal from a 
thinner seam, and at a time when the price is lower 
than has been known for years. It is very easy to 
see that a given and unvarying royalty rent of say 
6d. per ton is much more oppressive to the coal- 
owner, when the price of coal is 8s. per ton for the 
best coal, than when it is 10s. per ton. At the 
present time the price of coal is extremely low in 
the north of England, and the increased pressure 
of the royalty rents from the two causes spoken of 
is particularly marked, so that the reason for the 
action of the coalowners being taken and contem- 
plated, is at once apparent. 

In a work dealing with coal mines, it is stated 
that the principle of working mines, and estimating 
royalties ‘‘on a proportion of the produce of the 
mines, or upon parts or shares of the value of the 
produce, appears to have existed in all countries.” 
On stratified mines these royalties used to be so esti- 
mated, and in Northumberland and Durham coals 
were let at varying royalties per ten of 18} New- 
castle chaldrons; but latterly there has been a 
more common adoption of the fixed royalty, so 
much per ton, with at times a fixed sum stated as 
the lowest amount to be paid yearly. The old 
custom of the payment of a sum which varied with 
the alteration in the selling price of coal—an old 
sliding scale, in short—seems to be falling into 
disuse in the newer mines and royalties. Whether 
the change is a wise one or not, we need not 
consider, but it is certain that some of the pro- 
ducers of coal in the north feel the royalty rent 
more now than they would have done had a sliding 
scale, in its perfected form, been applied. A few 
years ago, when the demand for coal was so large, 
many new collieries were opened out in the 
north, and they were started at a time when the 
royalty owners could have had many applicants 
for their area, so that the amount of the royalty 
was fixed high. This was when coal was high— 
the average price for the coal produced in North- 
umberland being double its present rate, and 
very naturally these coalowners find the pressure 
of the payment to be now very great. There has 
also been another change in the interval ; many of 
the markets into which the north-country coal is 
sent are being attempted to be supplied by other 
countries, and some of these have not only the ad- 
vantage of a rate of pay for the labour in the coal- 
field much less than that paid in this country, but 








they have also longer working hours and lower 
royalties. In France the royalties, with insigniti- 
cant exceptions, belong to the State, and conces- 
sions are granted at low rates; ‘‘ the entire sum 
paid by the mineowner would be below 1}d. per 
ton of coal and iron,” Sir Isaac Lowthian Bell 
states. In Belgium, the same author states that 
the royalty (if the profit on coal were 2s. per ton) 
would be “less than #d. per ton.” In Germany, 
coal is vested in the State, and if coal has its selling 
price at ‘*6s. per ton, the royalty would probably 
be less than 1$d.” And the effect of the different 
systems of charging is stated by the same writer in 
his work on ‘‘ Coal and Iron :” thus the royalty on 
the coal and ore for one ton of pig iron would vary 
from 3s. 3d. to 6s. 3d. in Great Britain, would be 
6d. in Germany, 8d. in France, and 1s. 3d. to 
4s. in Belgium. It is at once evident that there is 
a very great difference not only in the amounts to 
be thus paid, but that there is an effect on the 
trades of the countries which is very remarkable. 
A large part of the difference is that on ore, but 
coal in the form of coke plays its part perhaps as 
largely, for not only is it needed in the smelting, 
but for the boilers of furnaces and mines, and for 
many other purposes. Indeed, the sum paid as 
royalty on the coal is one which is very large, and 
in Northumberland under the present circumstances 
of the trade there, it is a payment which might 
be not unfairly called a ‘‘ crushing tax.” 

The difficulty in dealing with the question is 
great, but it isa difficulty which is not insurmount- 
able, and it is one which must be dealt with if the 
coal trade of the north is to be put on anything 
like a solid foundation. One of the leading coal- 
owners of the district stated in public recently that 
40,000/. was yearly paid by one great coal organisa- 
tion for royalties and wayleaves, and that the 
burden was one which, with other heavy charges, 
had caused the collieries to be carried on without 
profit for years. Other coalowners and others 
interested in the subject have concurred sub- 
stantially in the statement as to the unremunera- 
tive nature of the coal trade in the north. As 
trade can only be carried on properly at a profit, it 
will be seen that the conducting of large collieries 
at a loss for years has of necessity an effect which is 
threatening to the trade and to its future. Even 
to the owners of the royalties, reduced dues would 
be found preferable ; for the output of coal in the 
Northumbrian coalfield is very much reduced this 
year, several important collieries having been unable 
to average half-time. There is under the sliding 
scale arrangement some lessening of the cost of 
labour when the price of coal falls, and it is clear that 
there will need soon to be some reduction in the 
royalties also, and that reduction will, we believe, be 
speedily sought in a practical manner in the north. 





PROFESSOR THOMPSON’S TELEPHONE. 

Tue telephone system of Professor Silvanus P. 
Thompson and Mr. Jolin, which is now worked by 
the New Telephone Company, consists essentially 
of an ingenious microphone transmitter devoid of 
the tympan or vibrating diaphragm common to the 
ordinary transmitters in use, and is used in con- 
junction with an electro-magnetic receiver of the 
type discarded by Bell from his English patent. In 
the mode of connecting the transmitter and re- 
ceiver there are also some devices of a novel kind 
employed, which render the system more perfect 
and practicable. 

A general view of the combined apparatus sup- 
plied by the New Telephone Company is given in 
Fig. 1, where the transmitter with its projecting 
mouthpiece occupies the uppermost place, the two 
receiving telephones being hung at the sides of the 
box which contains the induction coil and internal 
connections, and supports the call-bell above. A 
similar apparatus is of course joined up to both 
ends of the line, and it may be remarked that the 
roomy character of the box permits of the connec- 
tions inside it being readily seen to. 

The transmitter is a variety of what Professor 
Thompson has happily called the ‘‘ valve” tele- 
phone. The trumpet-shaped mouthpiece leads the 
sound waves to the microphone, which is of the 
form of a pear-shaped or peg-top valve partially 
closing the upper end of the speaking tube. Some- 
times this valve-piece is made in the form of a 
sphere, but the peg-top pattern is that which we 
illustrate in Figs. 2 and 3, representing the con- 
struction of the actual working apparatus as now 
made, both in plan and section. In Fig. 2 the valve 
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or movable piece of the microphone is well seen at 
V, where it rests point downwards on three pins 
which project inwards into the tube, as shown in 
Fig. 3. The top of this piece is connected to a 
wire w; and the connection is made to the circuit 
to another wire w', through the three contact pins 
a aa, and their connecting wires, as shown. These 
pins pass through and are supported by the upper 
part of the speaking tube, which is insulated from 
any stray vibrations of its supports by two double 
washers of india-rubber II. The lower part of 
the tube and mouthpiece are indicated by T and M. 

The wires w and w' serve to connect the valve- 
shaped microphone in circuit with the battery and 
primary wire of the induction coil which is used 
along with the transmitter. The current traverses 
the microphonic joint between the valve V and the 
three pins on which it rests; and the sound waves 
passing up the tube impinge upon the lower surface 
of the valve-piece, and tend to lift or lower it 
according as the condensation or rarefaction of the 
wave compels. This variation of contact between 
the valve and its seat produces those fluctuations of 
the current which in the microphone correspond to 
the passing waves of sound, and which affect the 
receiver at the other end of the line and produce 
an imitation of the original speech. 

It will be observed that there is no diaphragm 
interposed to catch the sound waves in this appa- 
ratus. On the contrary, these beat directly upon 
the movable piece of the microphone, or current 
regulator. In the well-known transmitters of Edi- 
son, Blake, Crossley, and others there is a flat flexible 
diaphragm or tympan of mica, metal, wood, or 
other vibrant substance with which the microphone 
is combined. But here there is no appliance of 
this description either in front of or Pehind the 
microphone ; and the sound waves are free to pass 
through the tube. 

The induction coil used with the transmitter is 
constructed in a peculiar manner, The primary 
circuit is made in two branches, which are wound 
round the central core in opposite directions so as 
to balance each other’s effect on the core, when 
equal currents traverse both. It is, in fact, a dif- 
ferential primary circuit, the two branches reunit- 
ing beyond the coil. The transmitter is connected 
in one branch of the primary, and a compensating 
resistance is inserted in the other acs ro keep 
the effect of each branch on the core thesame. The 
secondary wire of the coil is, of course, in circuit 
with the line. Fig. 4 shows this mode of connec- 
tion, where L is the line, ZY the sending battery, 
A B the points where the wires of the primary 
circuit of the coil separate and rejoin ; V the valve 
transmitter in one branch ; W the resistance com- 
pensating for it in the other branch ; C the core of 
the coil ; S its secondary circuit ; R the receiver ; 
and E the earth connection. The arrows show how 
the currents flow in this arrangement, which is de- 
signed to obviate the sparking due to extra currents 
in the primary circuit when the contacts of the 
microphone part, or when any sudden jar causes a 
shock to the microphone, and to eliminate the con- 
sequent rattling sounds which might be produced 
in the receiving telephone. By dividing the primary 
circuit into two branches there is no extra spark 
produced at the opening of the primary circuit. 

The ‘‘ membrane” receiver 1s shown in Fig. 5, 
its leading features being the use of an electro- 
magnet instead of a permanent magnet, as in the 
Bell instrument, and a membrane tympan or dia- 
phragm with a soft iron armature fixed to it instead 
of an ordinary iron diaphragm. 

It consists of a protecting case A B, with a 
mouth or earpiece M, behind which is stretched 
a drumhead of undressed gold-beater’s skin D, 
carrying a circular armature of soft iron in its 
centre. _The membrane is formed of several thick- 
nesses of crude gold-beater’s skin, with the arma- 
ture laid and cemented between them. The mem- 
brane is stretched on a conical brass ring R, which 
is held in position between the mouthpiece and the 
rest of the case, but which can be removed by un- 
screwing the mouthpiece. A horseshoe electro- 
magnet E occupies the upper part of the case, one 
arm carrying the coil which surrounds a soft iron 
core piece, and is itself partially surrounded by the 
other arm of the magnet. This inclosure of the 
coil by the other arm of the horseshoe tends to en- 
hance the magnetic pull of the coil upon the arma- 
ture. The coil is connected in circuit with the line 
by the wires and terminal screws represented in the 
figure. The disc armature is slit to prevent inter- 
nal induced currents. 





The magnet of the receiver being an electro- 
magnet excited by the current of a battery which 
is in the line, Professor Thompson has adopted the 
following plan for exciting it by a diversion of the 
line current. He connects a loop circuit contain- 
ing an electro-magnet between the line and earth in 
front of the local battery and receiver. Thus in 
Fig. 6, where L is the line, Z Y the line battery, 


and R the receiver, he connects an electro-magnet | 
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dispensing with a tympan ; but they work better if 
made of certain metals—for example, such alloys 
as phosphor bronze, sulphur bronze, selenium 
bronze, telenium bronze, and silicious bronze, 
selenium bronze being preferred. 

The secondary circuit of the induction coil C C 
is connected between the battery and earth. The 
switch used is of the form known as Ballard’s 
patent, and its essential feature is that the lever 
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M between the line at the point P and earth E. 
This electro-magnet M is constructed with a sufli- 
cient self-induction to stop the passage of the 
rapidly fluctuating vocal or telephonic currents, 
but yet allow the passage of a continuous current 
from the line to earth. In this way he obtains all 
the advantages of a local circuit, the current in 


which serves to excite the electro-magnet of the | 


receiver R. The vocal currents find their way to 
earth through the battery and through the coil of 
the receiver, and produce their effect of speech 
in it. 

The arrangement shown in Fig. 6 is that of the 
apparatus at a terminal station of the line, exclud- 
ing the switches and call-bell. The transmitter V 
is shown in circuit with one branch p' of the in- 
duction coil C C; the compensating resistance W 
being connected in the other branch p*; while the 

ints A and p, where these branches reunite, are 
joined to the poles of that fraction of the battery 
required for working the transmitter in the act of 
sending. It may be remarked that the transmitter 
roughly indicated here is the ball form of valve 
transmitter in which a spherical valve rests on 
three contact pins tapped with platinum. These 
ball valves may be of carbon without affecting the 
essential principle of the invention, which is the 
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which operates the contacts is held up by inserting 
under the end of it the handle of the receiver. 
This form of switch is more certain in its operation 
than those which depend on the weight of the 
telephonic receiver. 





NOTES. 
SIGNALLING SKETCHES. 

Tue plan of transmitting sketches and plans by 
signal, invented by Messrs. Glen and Willink, and 
recently tried here, consists in drawing the design 
on squared paper and signalling the position of tho 
points of the design by their co-ordinates. This is, 
supplemented by letters standing for a code of 
shades, colours, and curves. The flag, telegraph, 
or heliograph signals serve the purpose which 18 
primarily, for military reconnaissance. — This method 
certainly fills up a gap in distance signalling, and 
makes it fairly complete. Obviously there are 
circumstances in which it will be useful. 


Tue Spectra oF ERsia. 

Mr. William Crookes, F.R.S., has recently ex- 
amined the phosphorescent spectrum of the earth 
erbia in a pure state, and finds it to consist of four 
green benas which do not correspond ia position to 
any bands in either the yttrium or samarium spectra. 
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The nearest approach to coincidence is between the 
first erbia green and the samarium green, but when 
the two spectra are examined one over the other, 
it is seen that the samarium band is less refrangible 
than the erbium band. The first green of Ya comes 
midway between the first and second greens of 
erbia, and the second Y, green comes between the 
second and third erbia green. Pure erbia is itself 
of a rose-pink colour, and when illuminated by the 
solar or electric light and examined in the spectro- 
scope, it gives a spectrum of black lines and bands, 
as distinct as the Frauenhofer lines. 


ELectro-MEcHANICAL CLOCK. 

An electro-mechanical clock, the invention of 
Mr. Charles H. Pond, is being introduced into this 
country by Mr. B. F. Watkins, of Leadenhall- 
buildings, Leadenhall-street. It is a very simple 
piece of mechanism, the clock being driven by 
means of one small spring, which acts directly on 
the hour wheel, instead of by the system of gear 
wheels essential in the ordinary clock. Friction is 
thus reduced toa minimum. The winding, which 
takes place every hour, is accomplished by means of 
a small rotary electric motor. A common open cir- 
cuit battery has sufficient power to wind the clock 
for two years without attention. Every hour the 
hour-wheel switches the electric current through 
the motor, which rapidly revolves for six seconds 
and communicates its rotary motion to the barrel 
in the centre arbor containing the spring. This 
barrel imparts sufficient tension to the spring to 
run the clock one hour, and then stops the motor 
by breaking the electric current. Another im- 
portant feature in this ingenious invention is the 
arrangement by which a large number of clocks can 
be synchronised, as, for example, on a railway. 
By connecting them by the telegraph wire, a signal 
despatched automatically by the standard clock 
switches the battery of the winding apparatus into 
circuit with the synchronising attachment, and in 
five seconds every error in every clock in the cir- 
cuit is corrected, and connection with the service 
line then severed. Thisclock has already been suc- 
cessfully introduced into the United States, where 
a large number are in operation. Considering that, 
in addition to the above advantages, it can be 
manufactured at a less cost than the ordinary clock, 
and that it requires no attention (in London alone 
10,000/. per annum are spent in winding clocks), it 
is highly probable that it will come largely into use 
as it is better known. 


GeRMAN OPINION oF ScotcH Pie fron. 

Mr. Strachey, Her Majesty’s Chargé d’ Affaires at 
Dresden, has recently supplied a report to the 
Foreign Office on the iron industry of Germany, 
and, in the course of his remarks, he says that 
according to a work now being published by one 
of the most eminent metallurgists in Germany, 
‘‘the most normal kind of foundry pig is, as is well 
known, the Scotch crude iron, which is blown with 
raw blackband coals.” This, he says, is the view of 
Durre, who mentions the fact that our export of 
foundry iron to the Continent is chiefly limited 
to Scotch No. 1 and Cleveland brands. Durre 
further observes that Scotland is the only country 
where No. 1 can be systematically produced. 
The German furnaces, like those of Cumberland 
and Lancashire, have even a difficulty with No. 3, 
only stumbling (as it were) by accident on Nos. 1 
and 2; and, adds the same authority, although 
Germany can only produce pig as potentially fluid 
as Scotch in quite exceptional instances, German 
iron is in other qualities far superior to Scotch. 
Our Dresden representative remarks in this con- 
nection that he has read and heard many assertions 
by German experts that Scotch cast iron has de- 
teriorated of late years. The brands principally 
exported to Germany are Coltness, Glengarnock, 
Langloan, and Gartsherrie. These have been valued 
for their superior fusibility and for their ability to 

carry,” when remelted for casting, large quantities 
of oldscrapiron, They arenominally made from black- 
band ironstone, but, according to information given 
to Mr. Strachey by the very highest English au- 
thority, that matchless mineral is nearly exhausted, 
and common clayband ironstone now increasingly 
takes its place in the Scotch furnaces. Not only so, 
but a large admixture of mill and forge cinders is 
tolerated, so that the good brands are degraded in 
Some cases at least to the rank of the so-called 

cinder Pig,” which is of inferior value to the 
slesieal iron of Scotland. Mr. Strachey says that 
: : has been told that this process has compromised 
© reputation of Scotch pig iron as a whole—an 








opinion controverted by a second authority, who 
alleges that although there has been an unquestion- 
able deterioration in some G.M.B. (or ‘‘ good mer- 
chantable brands”), the iron exported retains the 
qualities for which it has so long been popular with 
the German founders. 


THE ORDNANCE DEPARTMENT. 

There is to be a Committee of Inquiry into the 
management and organisation of the gun factories 
at; Woolwich, Enfield, and Birmingham. On Tues- 
day last Mr. Carbutt called attention to this matter 
in the House of Commons, it being a subject upon 
which the honourable member speaks with some 
authority. He called attention to the fact of ships 
being delayed in their completion from the fact that 
their guns were not ready, and he was of opinion 
that had we gone to war last year, we should have 
found great difficulty in the matter of the supply of 
guns. He pointed out that at the bombardment of 
Alexandria several guns came to grief, and that in 
the Egyptian war our soldiers were armed with 
a weapon not so efficient as that of the native 
troops themselves. He would like to know 
who was responsible for matters of this kind. 
‘‘ The gentleman who is accountable to the House,” 
continued Mr. Carbutt, ‘‘ is only a political agent 
and cannot be responsible for their design and con- 
struction. The Superintendent of Factories is a 
military man who knows nothing about the manu- 
facture of guns at the time of his appointment, and 
who is generally superseded at the end of five years, 
when he has learnt his business.” What Mr. Carbutt 
would like to see would be a permanent head, the 
best man that could be got, ‘‘ who should be placed 
over the manufacturing bry voi and should be 
paid as highly as a Cabinet Minister, on account of 
the great responsibility which would fall upon 
him.” Mr. Campbell-Bannerman in reply said that 
it would be unwise to reopen the question of the 
design of guns, but the organisation of the factories 
was another matter. He did not think that a Select 
Committee of the House, as had been proposed, 
would meet the case so well as a ‘‘ carefully chosen 
committee representing skilled men, ordinary men of 
business, and the outside world in general,” and he 
undertook such a committee should be formed. 


Borer Expiosion at ACCRINGTON. 

A boiler explosion of a somewhat alarming cha- 
racter occurred at about half-past ten o’clock on the 
morning of Friday, the 19th inst., on the premises of 
Mr. Thomas Myers, cab proprietor, Pleek Meadow, 
Accrington. The boiler was asmall one of the ordi- 
nary vertical type, the shell, which was composed 
of three belts of plating, measuring about 6 ft. in 
height by 2 ft. 9 in. in diameter, and ,°; in. in thick- 
ness. The firebox measured 2 ft. 10 in. in height 
by 2 ft. 2 in. in diameter, and was made of two 
plates originally a }in. in thickness. The boiler 
was equipped with a dial pressure gauge and a spring 
loaded safety valve, which was stated to blow off at 
a pressure of 40 lb. to the inch. The boiler sup- 
plied steam to a small vertical engine used for 
driving a chaff-cutting machine. On the morning 
of the explosion the fire was lighted at about half- 
past eight o’clock, and at half-past ten, whilst the 
engine was at work, and the son of the owner was 
in the act of rousing the fire, the internal firebox 
collapsed and rent, forming an opening measuring 
about 2 ft. circumferentially by 8 in. wide at the 
middle. Thereaction of the torrent of steam and 
hot water whieh issued from the rent caused the 
boiler to shoot up like a rocket through the roof of 
the shed in which it stood, to a great height, as 
was evidenced by the fact that the boiler in its 
descent struck the end of a cotton mill situate 
160 ft. from its original position at a height of 
nearly 50 ft. from the ground. From this it re- 
bounded, and finally crashed through the roof of an 
outbuilding, which was fortunately unoccupied at 
the moment. The only person injured was the son 
of the owner, who was dreadfully scalded, and cut 
by the broken glass of the roof. The explosion was 
due to the defective condition of the firebox, the 
upper portion of which was wasted away by 
corrosion on the fire side till its thickness was re- 
duced, for about half the circumference, to less than 
4 in. The boiler, which was only worked about 
once a week, was purchased second-hand by Mr. 
Myers some eight or nine years ago from a black- 
smith, who is stated to have bought it new afew 
months before. It was not enrolled with any 
boiler inspection or insurance company, the only 
inspection it received being at the hands of the 
owner, who was evidently quite unable to form an 


opinion as to its safety. The boiler was situated in 
a populous neighbourhood, and it is extremely 
fortunate the explosion was not attended with more 
disastrous consequences. 


Russran Surppinc ENTERPRISE. 

The Russian State-aided Black Sea Steam Navi- 
gation Company is displaying great energy in de- 
veloping trade with Chima and Japan, and intends 
running a dozen vessels from Odessa to Hankow 
and other ports between now and June. To pro- 
mote the direct trade between Russia and China in 
Russian ships, the lines running to Odessa have 
announced special low rates, and already many 
Moscow firms have availed themselves of the oppor- 
tunity of despatching suitable goods to the East. 
In all probability we may expect to see consider- 
able activity displayed by Russia during the next 
few years in extending her steamer traflic with the 
Pacific. After many efforts she has practically 
given up the task of developing her sea-going marine 
in the Baltic, and is now devoting herself steadily 
to increasing it in the Black Sea. Here the steamers 
are not frozen up in port five months out of the 
twelve, nor is the competition of England quite so 
keen as in the north, although our shipowners run 
Russia very hard. Of course, without a very heavy 
subsidy, the steamers of the Black Sea Navigation 
Company could not seriously compete with English 
vessels in conveying cargoes to the Pacific ; and even 
with it, complaints are being raised against English 
steamers for commencing a provoking rivalry with 
it in the local service between the Black Sea ports. 
However, from motives of a political and military 
character, the Government is supporting the com- 
pany to the utmost, and, in excess of the subsidy, 
is forwarding by the steamers hundreds of emi- 
grants and exiles, as well as extensive consignments 
of military stores to its Pacific possessions. Since 
the day Russia led the diplomatic opposition to the 
English occupation of Egypt, it has been the policy 
of the Government to promote as much traflic as 
possible in Russian ships through the Suez Canal, 
so as to secure a better basis for diplomatic protest 
and action than was possible before 1882. It is 
thanks to this feeling that so much encouragement 
has been given to the Volunteer Fleet, and although 
the results reaped by diplomacy in the meanwhile 
have not been of a very brilliant character, the 
policy is still persevered in by the Government. In 
aiming at one thing, however, Russia has hit 
another. She has developed a direct trade between 
Odessa and the East to proportions which were 
never anticipated, and even if English steamers cut 
in in course of time and secure some of the carrying 
part of the business, still Russia will continue to 
enjoy the export of her Moscow and Tula wares to 
the China Seas. 


EMPLOYMENT OF ALUMINIUM IN WrovugGuHt-IRON 
CasTINGs. 

Tue American Institute of Mining Engineers 
recently held a meeting at Pittsburg, at which a 
paper was read on the production of wrought-iron 
castings, or so-called ‘‘ Mitis castings,” by the in- 
ventor of the process, Mr. Peter Ostberg, of 
Stockholm. The Engineering and Mining Journal 
comments on this paper as being one of the most 
interesting read before the meeting, and re-produces 
some of the points in it, from which we take the 
following : For making the castings, the wrought- 
iron scrap is melted in plumbago crucibles, and a 
special furnace is used, fired with petroleum. 
In order to avoid all necessity for opening the 
furnace and the crucibles during the working, and 
so causing cooling, the cover of each crucible has a 
hole in it, which comes directly under a corre- 
sponding hole in the roof of the furnace, and any 
additions to the charges are made through these 
holes by means of a pipe. The fusion point of 
wrought iron lies at about 4000 deg. Fahr., but in 
order that castings could be made, it would be 
necessary to raise the heat a good deal beyond this, 
in order to obtain fluidity enough to pour into fine 
moulds. But during this superheating, the iron 
absorbs gases, and it becomes impossible to make 
sound castings. In order to get over this difficulty 
Mr. Ostberg utilises the fact that some metallic 
alloys melt at a point far below that of the metals 
composing them. Among these alloys, those of 
aluminium are specially remarkable. In making 
the Mitis castings the charge in a crucible is about 
60 lb. of wrought iron. As soon as this is melted. 
an addition is made of one-twentieth of 1 per cent, 
of aluminium. The aluminium is not used direct as 





such, but in the form of an alloy of aluminium and 
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iron containing 7 to 8 per cent. of the former metal. 
The addition of this alloy at once lowers the fusion 
point of the charge some 500 deg. and renders it 
very fluid, so that it can be cast in the finest moulds, 
and there is plenty of time to handle it without any 
danger of its setting too soon. The great fluidity 
also allows a rapid and ready escape of all gases, and 
the castings obtained are very fine, sound, and tough. 
It is said that these Mitis castings are 30 to 50 per 
cent. stronger than the iron from which they are 
produced. Aluminium is not credited with being 
the cause of this, though its addition to most metals 
certainly does cause an increase of strength. But it 
is stated that on hammering, the Mitis castings lose 
this increase and return to the fibrous appearance, 
and to the strength of the iron used. The alloys of 
aluminium with iron and steel have long been 
known, but this application appears to be quite 
new. The aluminium alloy used is made by the 
Cowles Electric Smelting Company, and contains 
6 to 8 per cent. aluminium, and 1 to 1} per cent. 
silicon. It costs 40 cents. per pound. It is not 
stated whether this alloy might be similarly used to 
lower the fusion point of steel in making steel 
castings, but our contemporary hopes soon to have 
some data to lay before its readers on this important 
matter. 








PROTECTION OF WoopEN Piers FROM Firxe.—Queen- 
borough Pier, forming one of the termini of the Conti- 
nental steamboat service of the London, Chatham, and 
Dover Railway was totally destroyed by fire three years 
ago. Upon its re-erection in August last arrangements 
were made with Shand, Mason, and Co. to supply one 
of their fixed steam fire engines for the proteetion of the 
pier and offices. The engine is of the horizontal con- 
struction, and is placed in an engine-house on shore so 
as to be itself out of danger from fire. The necessary 
cast-iron suction pipe is conveyed to deep water a distance 
of 400 ft., and a fire main service is fitted along the whole 
length of the pier, branching into the various sheds and 
buildings, with hydrants at the required intervals. The 
fire in the boiler is kept ready laid, and the engine can 
be got to work and discharging a powerful jet in a few 
minutes. In order to test the efficiency of this apparatus, 
which has just been completed, a series of interesting 
experiments recently took place in the presence of Mr, 
W. Wills and Mr. G. Roche, engineers, and other 
officials of the company. 
constructors. The boile was charged with water at the 
existing temperature, and in 9 min. 10 sec. from lighting 
the fire the engine wasstarted with steam of 100 lb. to the 
square inch, the water issuing from the jet in 15 sec. after 
starting, notwithstanding the great length of suction pipe 
and depth of the water to be raised. Various jets were 
tried with varying results, the water reaching the hori- 
zontal distance of 225 ft. from the jet pipe with the vertical 
height of about 150 ft. against the wind. In one of the 
tests five jets were used simultaneously from as many 
hydrants. 

Roya Mergoro.ocicat Socirty.—The usual monthly 
meeting of this Society was held on Wednesday evenin 
17th inst. at the Institution of Civil Engineers, Mr. w 
Ellis, F.R.A.S., President, in the chair. fr. W. E. 
Addison, Mr. A. W. Clayden, M.A., F.G.S., Mr. T. B. 
Moody, R.N., and Dr. W. Schlich were balloted for and 
duly elected Fellows of the Society. The President gave 
an historical sketch of the barometer. After remarking on 
the accidental nature of the discovery of the instrument, 
in the year 1643, in its best form, in ignorance for some 
time of its value for purposes of meteorological inquiry, 
he gave a brief account of many early kinds of barometers, 
the first endeavour being in consequence of difficulties 
experienced with the ordinary mercurial form, to enlarge 
the scale of variation, attempts which, in general, intro- 
duced other errors and inconveniences. The desire to 
experiment on elevated positions induced the construction 
of an early form of portable barometer, one such with 
cistern completely closed leaving the air to communicate 
through the pores of the wood having been made above 
200 years ago. The President further described various 
points in the arrangement of the Ramsden, Gay Lussac, 
and other barometers, including also mention of some 
modern patterns of long range barometers, standard baro- 
meters, and such barometers as are more commonly used. 
The practice of driving out air from the mercury by heat- 
ing or boiling appears to have been in use early in the last 
century. Engraved plates indicating the weather to be 
expected with different heights of the mercury have been 
long used, at least as early as 1688. As regards correc- 
tion for temperature, De Luc in the last century adopted 
a temperature corresponding to 54.5 deg. Fahr. as 
that to which to make reduction, because corresponding 
nearly to the avers of observations, such reduction 
being now made to the natural zero 32 deg. Fahr. Re- 
ference was made to the employment of water (as in the 
well-known Royal Society barometer), and other liquids 
instead of mercury, also to various kinds of floating and 
other barometers not at all or not entirely Peon. f and 
to metallic barometers. The President concluded his 
account with a sketch of the history of recording baro- 
meters or barographs, including a notice of the applica- 
tion of photography and electricity to recording purposes, 
At the conclusion of the President’s address, the meeting 
was adjourned to afford the Fellows and their friends an 
opportunity of inspecting the valuable and interesting 


exhibition of barometers which was opened on Tuesday | } 


evening, 


Mr. Hedgman represented the | - 





GAS ENGINE. 

THE recent decisions in the French and German law 
courts regarding the validity of Dr. Otto’s patents, 
have opened the way for inventors of gas engines, and 
we may confidently expect that large numbers of 
manufacturers will turn their attention to the subject, 
and that the healthy competition which will be 
created, will be the source of many improvements. 
Already, as we learn from a report written by Dr. W. 
A. Witz, the best performance of the Otto motor has 
been rivalled at the trial of an engine invented by 
Messrs. Edouard Delamare-Deboutteville and Leon 
Malandin, and constructed by Mr. Thomas Powell, of 
Rouen, This engine, which we illustrate on page 300, 
does not — any features of special novelty in its 
general design, and follows tbe well-known cycle in 
which four strokes are required for each explosion of 
the gaseous mixture. But in its details it exhibits 
very considerable originality, while its performance is 
exceedingly good. The valve is driven by a side shaft 
revolving at half the speed of the crankshaft, in the 
usual manner. At a certain point in its stroke it puts 
the gas and air pipes into communication with the 
cylinder and admits the charge, which is perfectly 
homogeneous, there being no attempt to produce strati- 
fication or to obtain a stronger mixture in the neigh- 
bourhood of the igniting cell. The air enters by the 
vertical pipe (Fig. 1) and the gas through the small 
pipe (Fig. 3) which runs alongside it. Between the two 
is a valve which must be opened by the governor 
before the gas can enter the cylinder. The end of the 
valve spindle (Fig. 2) is notched, and is pushed inwards 
at intervals by a spindle (Fig. 4) carried backwards 
and forwards by the valve. The second spindle 
advances to strike the valve spindle at every fourth 
stroke of the engine, but it by no means follows 
that it hits it, because it is subject to a lateral 
displacement, which may carry it so far side- 
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A trial of one of these engines was made by Dr, 
W. A. Witz, on the 7th and 8th of November last, in 
Mr. Powell’s workshops. The motor had a cylinder of 
7.87 in. in diameter by 15.74 in. stroke. It could be 
run either with lighting gas or with Dowson gas, only 
requiring that in the latter case the volume of the 
compression chamber should be reduced by adding an 
extension to the piston. In the former case it con- 
tained .1438 cubic foot, and in the latter .1137 cubic 
foot, that is, 32.4 and 25.6 per cent. of the total volume 
of the cylinder. The power was measured by a Prony 
brake, and the diagrams taken by a Richard’s indi- 
cator manufactured - Elliot Brothers. The gas was 

assed through a meter which had been carefully veri- 

ed ; that taken from the town’s mains had a heating 
value of about 612 calories per cubic foot, while the 
Dowson gas was about four times weaker. The follow- 
ing Table gives the results of the tests, which lasted 
from thirty minutes to two hours each. 

The trial No. 1 gives the quantity of gas and air re- 
quired to run the engine empty. It amounts to 73.7 
cubic feet of gas and 2.7 cubic feet of water per hour, 


It is half the quantity employed in trial No, 2, and k. 3 
of the quantity in trial No.3. These figures, although 
unsatisfactory, are as good as have yet been obtained 
by any gas motor. The circulating water carried off 
3620 calories (C.) out of 11,270 expended. Trials Nos. 
2, 3, and 4 gave striking results; the consumption 
diminished as the effective power increased, and as the 
temperature of the cylinder wall rose. The maximum 

wer that should be exerted by the motor seems to 

9 horse-power. The explosive mixture admitted to 
the cylinder was relatively poor in the trial No. 2; the 
pressure did not exceed 200 lb. per square inch, while 
the pressure of compression was 651b. In the two 
succeeding trials the gas cock was opened more widely, 
and the maximum pressure became 312Ib, The pres- 
sures at the end of the expansion were 27 lb. and 23 lb. 
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.58 





| 


ways that it passes beside the valve spindle. 
This lateral displacement is effected by a governor 
acting on the principle of the cataract. Upon a | 
prolongation of the valve (Fig. 3) there is mounted a | 
cylinder or dash-pot, which works upon a stationary | 
plunger attached to the valve cover. As the dash-pot | 
advances towards the plunger the air it contains, or a 
part of it, escapes past the plug g(Fig. 4). The position | 
of this plug is adjustable, and consequently it can be | 
set to allow the air to escape at any desired rate. If, | 
however, the dash-pot advances more quickly than the | 
air can effect its exit, the increased pressure forces | 
out the piston d in opposition to the pressure of the | 
spring behind it, and at the same time carries the 
second spindle B sideways, so that it no longer strikes 
the valve spindle. Thus it entirely depends upon the | 
speed of the engine and the size given to the escape | 
orifice of the dash-pot, whether gas is admitted to the | 
cylinder or not. 
The spindle B is fixed in an yee in the head A | 
at the end of the piston rod ; it is guided by two slots 
in the framing. The pressure of the spring is taken by 
a double-horned washer, which is slipped into place | 
and secured by being rotated through the angle e. | 
The ignition of the charge is effected by electricity. | 
A battery and an induction coil provide a constant | 
succession of sparks between the ends of a bent and | 
straight wire contained in a small cell attached to the 
valve. At the moment of ignition a passage from this | 
cell is made to coincide with the port entering the | 
cylinder, and the explosion takes place. 
renewing the battery amounts to one penny per day of | 
ten hours. The advantages of electric firing are that | 
the mixture is certain to ignite even if very poor or | 
highly compressed, while the valve remains clean, and | 


| 
| 
| 


does not become heated, so that it requires no more | 
attention than the slide valve of the steam engine. | 


The valve and piston are lubricated by oil dropped 
into the air pipe and carried forward by the draught, 
justas steam entering a steam engine is lubricated. 
This is found to answer perfectly, 


Trials of November 7 with Town’s Gas, 
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| was due to errors of observation. 
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8 with Dowson Gas. 
48 48 (143 | 752 | | 89 | 86.8 
Od eel su. ort (116 |113.3 


| .92 
i i092 | 90-4 


7.8 | 8.10 | 7.22 
fevilae 2s | 3.66 
50 | 5.33 


| in the two cases, which shows that the combustion of 
the richer mixture was the more rapid. The results 
of trials Nos. 3 and 4 are superior to those of No. 2. 
In the experiments with Dowson gas the compression 
was raised to 96 1b. ; the pressure of the explosion was 
3121lb. The consumption fell as the charge was aug- 


mented, just as in the previous cases. Trials No. 6and 
7 were directed to the speed. The following Table gives 
the speed during one hour: 
Mean Speed every Five Minutes. 
.. 159.8 159.6 158.4 159.8 156.0 1586 
si" Sab 160.6 159.2 159.4 159.4 159.8 156.2 
In the interval of the trials the work increased 
suddenly from 3.66 to 5.33 horse-power, and the 


Trial No. 6 


| mean of six observed speeds only varied from 158.7 


to 159.1, increasing instead of diminishing, which 

appears to point to the explanation that the difference 

These figures testify 
the excellent action of the governor. 

The best results obtained gave 19.8 cubic feet of 
town’s gas, and 86.8 ft. of Dowson gas at 0 deg. Cent., 
and at a pressure of 760 mm. of mercury. The ex- 
pense of igniting the mixture is not included in these 
figures as it would be if a master light were employed, 
but it is the equivalent of 4 ft. of gas. Out of 3116 
calories available, 635 were transformed into effective 
work, that is, there was a return of 20 per cent., that 

| is much more than is ever obtained from a steam engine. 

The circulating water does not carry away more than 

40 per cent. of the total heat. This fact is em- 


to 


The cost of phasised by Dr. Witz as the cause of the great success 


of this engine, 





GERMAN SHIPBUILDING.—German shipbuilding industry 
| appears to be active at present. The Phonix Company 
| is engaged upon the matériel required for some of the 
pAb to * employed in lines subventioned by the 
| German Government as well as for two other steamers 
and some torpedo boats. The Phenix Company will also 
supply the matériel required for a great Transatlantic 
| steamer to ply between Hamburg and South America, 
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A NEW TYPE OF WARSHIP. 


FoLLow1ne up the announcement made in last 
week’s ‘‘Notes from the North,” to the effect that 
Messrs. James and George Thomson, of Clydebank, 
had secured a contract to build a war cruiser for the 
Spanish Navy, we now proceed to give a short descrip- 
tion of the vessel, as she is designed to be when leaving 
the builders’ hands. In the course of last year the 
Spanish Admiralty authorities asked no fewer than 
fifteen of the most eminent private shipbuilding firms 
and companies of this country and of Continental 
Europe to tender for such a warship as was wanted. 
In addition to Messrs. Thomson there were other two 
Clyde firms—namely, Messrs. Elder and Co. and 
Messrs. R. Napier and Sons ; there were also two Tyne- 
side firms, Messrs. Armstrong, Mitchell, and Co., and 
Messrs. Palmer and Co. The Thames Iron Works Com- 
pany and Messrs. Samuda Brothers, as representing 
the Thames, were also asked to tender, and tenders 
were likewise asked from Earle’s Shipbuilding Com- 

any, of Hull; Messrs. Laird Brothers, of Birken- 
we and the Barrow Shipbuilding Company ; while 
the Continental firms included in the selected list 
represented France, Germany, and Italy. Taken 
altogether, the tendering for this vessel seems to have 
been on a more extensive and international scale than 
has ever before been known in connection with the 
execution of such a piece of work ; and it is certainly 
to the credit of the naval architects and naval con- 
structors of this country, that the contract has been 
placed with a British firm. 

The Spanish naval constructors laid down certain 
conditions which they were anxious to have fulfilled 
in their new warship, and they solicited designs 
which should embody their notions, the chief of which 
were that the ship should have a displacement of not 
more than 4300 tons, that she should have a speed of at 
least 19 knots per hour, and that she should be able to 
carry sufficient coal to enable her to steam at cruising 
speed over a distance of 5000 knots. So far as the 
dimensions and the general design were concerned, 
together with the arrangement of the whole of the 
interior and the amount of protection to be given to 
the vessel, the competing naval architects were left 
entirely to their own devices. When the designs that 
were lodged in competition for the order came to be 
examined and compared with each other, it was found 
that in respect of speed, protection, coal stowage, and 
subdivision, the design furnished by Messrs. Thomson 
was superior to those of all the other competitors. The 
speed that has been guaranteed by the Clydebank firm 
is 204 knots per hour, or 14 knots in excess of the 
required speed, and 24 knots over the speed that has 
been predicted for the belted cruisers of the class 
represented by our own Australia and Galatea, which 
are now in course of construction in the Government 
dockyards. If this speed is eventually attained, the 
Spanish war cruiser in question will certainly be a 
most remarkable vessel. A few of the leading features 
embodied in Messrs. Thomson’s design may now be 
mentioned. 

As we have said, she is to have a displacement of 
4300 tons, and that is to be got on a ship measuring 
300 ft. in length by 50 ft, in breadth, and 31 ft. 6 in. 
indepth. Strange to say, she is not to have any side 
armour, but she is to have a complete steel deck, 
reaching from stem to stern and from side to side, just 
underneath the water-line, the plating varying in 
thickness from 5 in. to about 2 in. ; in short, she is to 
be of the type known in this country by the expressive 
term of ‘‘raft-bodied” ship. All the machinery of the 
vessel and her powder magazines will be protected by 
this steel deck ; and the space between it and the deck 
above the water-line will be devoted to coal stowage 
accommodation and to the stowage of stores in water- 
tight compartments, of which there will be a very 
large number, A novel feature in the construction of 
this vessel will be the mode in which her stability and 
buoyancy will be aided, the water-tight compartments 
just referred to being surrounded by a series of coffer- 
dams which can be filled with material of such a 
nature that if a shot passes through it and water 
enters the compartment the inrush of water will be 
stopped by the squeezing of the material into the hole 
made by the shot. This principle of construction is to 
be carried through the whole length of the ship, and 
in this way side armour may be discarded with im- 
prety. Owing to this radical difference between the 

panish cruiser and the British armour-clad ships 
now building or recently built, an excellent means of 
estimating their relative fighting or staying powers is 
provided for the advocates of the two different sys- 
tems of naval construction. Whether the Spanish 
or the British constructors are in the right as regards 
this matter has yet to be proved. 

In respect of her armament, we may mention that 
the Spanish cruiser is to have four 12-ton guns and 
six 12-em. guns (about 5 in.), and there will likewise 

& numerous small armament of rapid-firing and 
machine guns. The torpedo armament will be about the 


— as that the British 5000-ton belted cruisers are to 
re, 








H.M.S. ‘‘ FEARLESS.” 

On Saturday, March 20, the Barrow Shipbuilding Com- 
any, Limited, launched from their shipbuilding yard at 
arrow-in-Furness, the twin-screw torpedo cruiser Fear- 

less, of the Scout class, built by them for the British Ad- 
miralty. The launch of this vessel has been somewhat 
delayed through the fire, which burnt the engine works of 
the firm last Repteanber, having kept back the vessel’s 
engines. The engine works are now quite restored, replete 
with the most modern machinery, and the completion of 
the work for the Fearless is being rapidly accomplished. 
The vessel is in length 220 ft. between perpendiculars, 
34 ft. extreme breadth, and 19 ft. 9in. in depth of hold. 
Her displacement is 1430 tons, on a mean draught of 
13 ft. 6in., when completely equipped with armament, 
coals and all stores on board. She is propelled by twin- 
screws, each screw being driven by an independent pair of 
engines of the collective power of 1600 horses, giving an ag- 
gregate indicated horse-power of 3200 horses for both pairs 
of engines. The diameter of the high-pressure cylinders 
is 26 in., and that of the low-pressure 46 in., the length 
of the stroke being 30 in. The number of revolutions re- 
quired is 150 per minute on the forced draught speed trials 
which will be made in Stokes Bay soon after the com- 
pletion of the vessel. Steam is supplied by four boilers of 
the Navy type ata pressure of 120 lb. per square inch. Each 
boiler has dees furnaces, with the tubes at the end of the 
furnaces, and the combustion will be accelerated by 
forced draught, the latter being secured by two high-speed 
fan engines fitted in each stokehold. The slide valves 
(Thom’s patent) are worked by Joy’s valve gear, an 
arrangement that is expected to effect a material economy 
of fuel. The shafting and working parts of the high and 
low-pressure cylinders are made of Whitworth’s fluid 
compressed steel. The maximum weight of engines and 
boilers, including the water contained in them, and all 
spare gear, is specified by the Admiralty in most cases 
now. In the present case, by the utilisation of cast steel 
in the manufacture of framings, and care in the combina- 
tion of materials, lightness with strength has been secured, 
and a considerable reduction in the weight specified under 
the contract effected. 

The speed expected by the Admiralty when this vessel 
was designed was about 164 knots, but the Barrow Ship- 
building Company, Limited, are confident from the result 
of more recent experience, that a higher rate of speed will 
be attained on the forthcoming trials. The gun arma- 
ment of the Fearless consists of four 5-in. breechloading rifle 
guns mounted on Vavasseur’s central pivotted rn. 
eight Nordenfelt, and two Gardner machine guns. The 
torpedo armament consists of eleven torpedo tubes, or air 
guns, one fitted in the bow under water, and the others 
ranged along the upper deck. The gunners when work- 
ing the guns are protected by shields revolving with the 
carriages, and those working the torpedo tubes are _pro- 
tected by steel plating in way of each torpedo port. Four 
air-compressing engines are fitted in the vessel for supply- 
ing motive power to the torpedoes, and for ejecting them. 
Two electric search lights of 20,000 candle-power, sup- 
plied by a dynamo, are also to be fitted. The Fearless 
being unarmoured, her safety as a war cruiser is secured 
by the engines and boilers, steering arrangements, 
magazines, and other vital parts being placed below the 
load water line in water-tight compartments, with a pro- 
tective steel deck fitted over them. 

The extensive system of subdivision into water-tight 
compartments, the coal bunkers fore and aft protecting 
engines above and below, and the water-tight cofferdams 
round all hatches from machinery compartments, reduce 
the risk of damage by sinking to a minimum if penetrated 
by the enemy’s projectiles when in action. The Fearless 
has two complete decks, the upper and lower, with a poop 
and forecastle each about 70 ft. long. High bulwarks 
forming the hammock netting between the poop and fore- 
castle, give the vessel a continuous sheer line from stem 
to stern. A conning tower of 3 in. steel is fitted on the 
forecastle deck, and a steel chart house on the poop; 
from these, communication by an elaborate system of 
voice pipes and telegraphs is established to the main 
engines, steering engines, torpedo tubes, and magazines, 
by which all operations of the vessel are under control 
of the commander. The complement of officers and erew 
is 180 men, the officers being berthed in comfortable 
cabins fitted aft on the lower deck, and the crew in ham- 
mocks slung in the forecastle and fore part of the lower 
deck. Careful arrangements for ventilation have been 
made to insure the comfort of officers and crew. 

Strongsteam and hand steering engines placed below the 
water line, acting on a wide rudder give effective control 
of the vessel when manceuvring. A capstan windlass 
(Baxter’s patent) to be driven by steam power is fitted 
forward for working the anchor and cables. The vessel is 
built of steel throughout, and great care has been taken to 
combine strength with lightness. The parts of the hull 
subject to corrosion have been galvanised, the inside of 
the bottom being coated with Portland cement, and 
the outside with Sims’s protective and anti-fouling com- 
position. The construction of the Fearless and ‘her 
machinery has been superintended, on behalf of the Ad- 
miralty, by Mr. H. R. Champness, the Admiralty over- 
seer, and by Mr. W. B. Rock, chief engineer, R.N., 
respectively. 

he usual service of prayer for those who will man the 
vessel, was conducted by the Rev. G. T. Dunne, vicar of 
the parish, after which the launching ceremony of christen- 
ing the ship was performed by Lady Ramsden, and a 
most successful launch followed. 

Among the objects of interest which attracted the 
attention of those who visited the launch of this most 
recent addition to Her Majesty’s torpedo fleet, was a 
Nordenfelt submarine torpedo boat, in hand, as we under- 
stand, for the Turkish Government, which was being 
built in the same yard close by; and speculation was 





indulged in as to what the result would be in the case of 
their engaging one another, the one diving and shooting 
its torpedoes out below water, the other, with a greater 
number of torpedoes and machine guns, trying to catch 
her opponents when she rises to the surface. 








LAUNCHES AND TRIAL TRIPS. 

Mr. Ropert RapgcEr, Port-Glasgow, on Thursday, the 
18th of March, launched a handsome little paddle steamer, 
which has been built to the order of Messrs. Blackwood 
and Co., timber merchants, and measures 50 ft. keel b 
10 ft. beam and 4 ft. 9in. deep. She is being fitted with 
a pair of diagonal engines of 16 horse-power, and with a 
steam boiler designed for working up to a pressure of 
150 lb. per square inch. Being designed to into very 
shallow water, she has a draught of only ious 18 in., 
and it is intended that she shall be suitable either for 
yachting or for towing purposes. 


The steel screw yacht, Riounag-na-Mara (Star of the 
Sea), which was recently built for Mr. A. J. Pirie, 
of Leckmelm and London, by Messrs. John Reid and Co., 
Port-Glasgow, and engined by Messrs. Rankin and 
Blackmore, Greenock, had her trial trip on the Firth of 
Clyde on Friday, the 19th inst. As her special feature, 
this yacht is fitted with the first example of a set of a 
quadruple expansion engines ever put on board any 
steamer. These engines will be described in a separate 
article, and therefore a brief description of the yacht will 
suffice in this place. A very handsomely modelled vessel, 
she measures 170 ft. 6 in. by 21 ft. by 13 ft. 6 in., and her 
pane tonnage is 311 tons Thames measurement. One of 

er striking features is a deck-house 80 ft. long, containing 
dining saloon, pantry, and galley, deck saloon, lavatory, 
&c. ; while below the deck forward there are the drawing- 
room, state-rooms, bath-rooms, &c. The rooms are all 
panelled with polished oak of various shades or walnut 
and maple, the floors being of polished oak, and the cur- 
tains and sofas of the richest tapestry and velvet. The 
mechanical and other fittings on deck, and in the engine- 
room, &c., are of a very complete description, including 
Henderson’s steam-steering gear, Reid’s steam windlass 
and capstan, King’s high-pressure hot-water apparatus 
for heating the rooms, and a Capell fan for ventilating 
them, the latter being driven by a Chandler’s patent 
engine. On apreliminary trial on the measured mile the 
vessel attained a speed of 12 knots per hour. 


On Friday, March 19, Messrs. Napier, Shanks, and 
Bell, Yoker, launched a handsome steel promenade-deck 
a ane named the Ozone, built for the Bay 

xcursion Company of Melbourne, and specially de- 
signed for passenger service in Hobson’s Bay. Her di- 
mensions are 260 ft. by 28 ft. by 11 ft. 5 in., the gross 
tonnage being about 585 tons. The diagonal compound 
engines are supplied by Messrs. Rankin and Blackmore; 
the cylinders are 47 in. and 85 in. in diameter by 5 ft. 
6in. stroke. There aresix steel boilers, to which forced 
blast can be applied when desired. The vessel throughout 
will be fitted with electric light. At the launch the 
owners were represented by Messrs. Mortor. and William- 
son, under whose supervision the vessel has been designed 
and built. The Ozone will have her machinery fitted on 
mee at Greenock, and is expected to be ready for trial 
in May. 





Messrs. John Cran and Co., Leith, have just com- 
_ a handsome steel screw steam launch, which they 

ave built to the order of Mrs. Cusino, a South American 
lady, who is reputed to be the wealthiest woman in the 
world. The launch is intended to be employed as a 
tender to the owner’s large yacht. She is fitted with 
compound surface-condensing engines, which, at a trial 
= Saturday, gave the little vessel a speed of 9 knots per 

our, 


On Monday, the 22nd of March, Messrs. William 
Denny and Brothers, Dumbarton, launched the Jumna, a 
steel screw steamer of 5200 tons gross, and measuring 
410 ft. by 48 ft. by 32 ft. Built for the Eastern trade, and 
in accordance with the rules of the Underwriter’s 
Registry for their A 1* in red, she has three continuous 
decks, the upper and main being of steel throughout. 
She will have accommodation for 87 first-class and 30 
second-class passengers, and will be fitted with Brock’s 
quadruple-expansion four-cylinder engines working at a 
ae et of 160 1b. per oo yee inch, with very complete 

ydraulic machinery, and with electric lighting arrange- 
ments throughout. 





HEALTH EXHIBITION, YorK.—An important meeting 
was held in the city of York on the 17th inst., convened 
by the Lord Mayor, to consider the arrangements to be 
made for the Sanitary Congress and Health Exhibition to 
be held in the city in September next by the Sanitary 
Institute of Great Britain. Dr. Alfred Carpenter, Mr. 
Rogers Field, B.A., M.Inst. C.E., Mr. Ernest Turner, 
F.R.LB.A., and Mr. E. White Wallis, Secretary, 
attended as a deputation from the Institute, and spoke of 
the satisfactory results which had followed the previous 
Congresses. The building selected by the Local Com- 
mittee for the Exhibition is the most suitable that has 
ever been placed at the disposal of the Institute, and 
from the pay: Bs which the preliminary arrangements 
have already been made, there is every reason to believe 
that the Congress and Exhibition in this city, in which 
so many successful eee of the kind have been held, 
will have a large result in the progress of sanitary science. 
The Congress will commence on September 21st, and the 
Exhibition will remain open one month, 
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MISCELLANEA. 


An imperial order has been issued creating a system of 
inspection of the torpedo department of the German 
Navy, with its head-quarters at Kiel. 

A strike has commenced among the coal miners in 
Western Pennsylvania. The men who have joined the 
movement number 4000. 


Last Friday’s Gazette contains a new and elaborate 
series of by-laws for the regulation and navigation of the 
Thames above Teddington Lock, promulgated by the 
Thames Conservators under their statutory powers. 


The strike in the collieries near Liége is extending, and 
there has been a severe encounter between the troops and 
the colliers at Tilleur, in which many of the combatants 
were wounded, 


M. de Lesseps, on his arrival at St. Nazaire on Tuesday, 
declared that the Panama Canal works were making 
satisfactory progress, and that the canal would be com- 
pleted in 1889. 


Lloyd’s sub-agent at Ismailia, under date March 23, 
9.50 a.m., telegraphs that the Carthage, lighted by elec- 
tricity, left Port Said on the 22nd at 8 p.m. and arrived 
at Ismailia at 5 a.m., the trip being very successful. 


An Exhibition of apparatus and corinne for savin 
life at, and extinguishing fires, will be held at the Roya 
Aquarium, Westminster, commencing May 1 to 15 next. 
Lectures, demonstrations, and competitions will take 
place, 


The Admiralty have no intention of increasing the pay 
or pension of the engine-room artificers. Their pay ranges 
from 100/. to 1361. a year, and after twenty-two years’ 
service a man may, at the age of forty-three, retire with a 
pension of 54/, a year and a gratuity for good conduct of 20/. 


On Wednesday the Manchester Ship Canal Bill came 
before the Unopposed Bill Committee of the House of 
Commons. Formal proof of the preamble having been given 
the Bill was ordered to be reported to the House for thir 
reading. 

Messrs. Appleby Brothers state that a company with 
ample capital, privately subscribed, has been formed under 
the title of Appleby Se (Limited) to carry on and 
extend their business, Mr. C. J. Appleby, as a director, 
will continue in the management. 


Some experiments have been made in Madrid with 
steam and manual fire engines supplied by Messrs. 
Merryweather. They are considered satisfactory, and it 
is probable more apparatus of a similar nature will be pur- 
chased. The fire-extinguishing appliances in the Spanish 
capital have hitherto been in a very neglected condition. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom for the week ended March 14, 
amounted, on 15,240 miles, to 1,029,041/., and for the corre- 
sponding period of 1885, on 15,043} miles, to 1,096,5941,, 
an increase of 196} miles, or 1.3 per cent., and a decrease 
of 67,553/,, or 6,1 per cent. 

The alterations and new fittings which have occupied 
the dockyard authorities at Keyham on board the Re 
sistance, in order that she might internally be fitted as 
one of the most improved armour-plated ships for ex- 
perimental purposes, are now complete, and it is expected 
that she will be shortly taken round to Portsmouth, 
where the experiments are to be carried out. 


By an explosion of natural gas at Murrayville, near 
Pittsburg, Pennsylvania, four men were killed and three 
injured. Thefire has reached the gas wells, which are burn- 
ing fiercely, and it threatens to destroy the village. This 
is the chief source of the supply of natural gas to Pitts- 
burg. A large force of men are trying to disconnect the 
pipes and suppress the fire, and great excitement prevails 
throughout the region. 


Some 240 incandescent lights have been fitted up on 
board the barbette ship Collingwood by Messrs. Siemens 
Brothers, and in other respects progress is being shown in 
the introduction of electrical appliances in the Navy. 
Henceforth an electrical staff will be kept at the Chat- 


ham, gener and Devonport Dockyards for electric 


lighting, and other work, while Portsmouth will continue 
to be the head-quarters of torpedo experiments. 


The annual report of the directors of the Royal Exchange 
Shipping Company, Limited, states that, after placing to 
the debit of the account repairs, renewals, and mainte- 
nance, debenture interest, and all charges, and on the other 
hand crediting profit on trading 32,441/., and a sum of 
21,5487. from the insurance fund for risks run off, there 
remains a credit balance of 18,756/., which has been 
applied in reduction of the loss of the previous two years’ 
working, leaving a debit on that account of 15,813J. 


The Executive Committee of the London Chamber of 
Commerce have represented to the Seeretary of State for 
the Colonies that, having considered the arrangements 
proposed by the Canadian Pacific Railway Company for 
the organisation of steamship communication between 
Vancouver, British Columbia, and Japan, China, and 
India, the committee are deeply impressed with the 
importance of the same, and that, in their opinion, the 
commercial and imperial value of the proposals cannot be 
overrated, 


A Times telegram states that the executive committee 
of the Knights of Labour at St. Louis has issued a state- 
ment rejecting the proposal made for a settlement of the 
railway strikes. This decision ends the effort to settle the 
dispute by the mediation of the governors of Missouri and 
Kansas. The strikes are extending. All the switchmen 
in Kansas City have struck, paralysing the business 
hitherto carried on there. More encouraging reports have 





been received from Texas. The Texas Pacific Railway 
has been partially reopened for traffic. 


A shocking dynamite explosion occurred recently in a 
cottage at Butterton, near Leek. William Fearns, a 
miner, intended to blow up a tree in order to obtain some 
fuel. He placed two gelatine cartridges in the kitchen 
oven to soften, and left the house for a few minutes. 
Hearing an explosion he returned, and found his mother, 
whom he had left in the room, literally blown to pieces. 
Her daughter was blown off a sofa, but escaped mar- 
vellously with only a few lacerations. The firegrate was 
blown to fragments, the pieces wrecking the furniture, 
while the windows were completely shattered. 


Her Majesty’s vice-consul at Baku reports that by 
order of the Russian Government a congress will meet at 
Baku on the 15th (27th) instant to discuss the following 
among other questions connec with the petroleum 
trade—namely, measures to further the foreign trade of 
Russia, exemption from duty of articles required for the 
utilisation of petroleum products, improvements in 
Batoum harbour to facilitate the shipping of petroleum, 
scientific and technical appliances used in the production, 
&c., of petroleum, and the framing of standard rules for 
the petroleum trade. 


A collision occurred last week on the Glasgow under- 
ome railway, which was only opened for traffic on 

onday last. The line, which is about three miles in 
length, traverses the city from east to west, and is 
worked by the North British Railway Company. A 
passenger train was drawn up at Finnieston Station, the 
signals being against it, when it was run into at the rear 
by a train travelling in the same direction and bound for 
Cowlairs, Fortunately the speed of the latter train was 
being reduced at the time, so that the force of the 
collision was not great. A number of passengers in both 
trains were severely cut, bruised, and shaken. 


At the works of Messrs. Stevenson and Co., iron- 
founders, Preston, a notice has been put up that, owin 
to the depression of trade, the following reductions woul 
be made: All workmen employed in the smithy, mould- 
ing, pattern-making, turning, and fitting shops, receiving 
25s, per week and upwards, will be reduced 2s. per week, 
and those men receiving 20s. to 24s. per week inclusive 
will be reduced 1s. per week. In consequence a number 
of the men have struck. Notices of reduetions have been 
posted at other places. About 100 smiths at the Lancaster 
wagon works have struck work, and there is no prospect 
of a settlement. 


In the House of Commons on Tuesday, Mr. W. Duff, 
replying to Mr. Ritchie, said: ‘‘I regret that there has 
been a lamentable accident on board Her Majesty’s ship 
Albatross. The information which has reached us is con- 
tained in a telegram from the commodore at Hong Kong, 
dated yesterday. It states that the accident is due to 
the bursting of a Nordenfelt gun, and I regret to say that 
by this accident two men have lost their lives, and two 
others have been seriously wounded. The men who have 
lost their lives are John Murray, able seaman, and Charles 
Dale, boy. Those wounded are Frank Harvey, petty 


- | officer, severely wounded, but progressing satisfactorily ; 


and Charles Callaghan, able seaman, slightly wounded. 


The Standing Orders Committee of the House of Lords 
having refused to dispense with the standing orders not 
complied with by the promoters of the Gravesend and 
Northfleet Docks and ilway Bill, this measure cannot 
be proceeded with this session. It was proposed to con- 
struct a main dock 380 yards in length and 300 yards in 
width with two branch docks 626 yards long and 100 yards 
wide, together with a lock and tidal basin with an entrance 
from the River Thames. The capital proposed, including 
borrowing powers, was 2,000,000/., out of which nearly 
three miles of railway were to have been constructed to 
connect the docks with the South-Eastern Railway and 
the Gravesend branch of the London, Chatham, and 
Dover Railway. 


On Saturday, the report of Major J. P. Cundill, R.A., 
Her Majesty’s Inspector of Explosives, was published on 
the circumstances attending the dynamite explosion which 
occurred at the Mancetter Bridge Quarry, near Ather- 
stone, on January 12, 1886. The explosion caused the 
death of one man named Lapworth, and Major Cundill 
states that]it was clearly caused by the deceased who was 
thawing dynamite in an improper tin, and not taking the 
precautions that are recommended to all who use Nobel’s 
dynamite. Major Cundill agrees with the verdict of the 
jury who tried the case, in blaming the owner for not 
having used due diligence to have seen that a proper 
warming-pan was provided and used. To the report is 
added a list or forty-six accidents that have occurred in 
the thawing of dynamite since 1871. 


The third ordinary general meeting of the National 
Company for the Distribution of Electricity by Secondary 
Generators (Limited), was held recently. The chair- 
man, Mr. D’Oyley, formally moved the adoption of the 
report. Mr, J. Dixon Gibbs, in seconding the motion, 
stated that the business generally was improving, and in 
many directions they had good promise for the future, 
With respect to the work done, the only addition that 
was worth noticing since the report was published was 
the opening of the second portion of the Tours installa- 
tion, which M. Gaulard had just returned from 
effecting most successfully, The apparatus was ready, 
and was going out.for the Italian installations, which 
might be expected to be opened in the course of 
next month. In answer to questions, the chairman 
stated that the plant and machinery, 4440/., included 
three dynamos, two of which had since been sold, the 

enerators which were used in the installation on the 

fetropolitan Railway, and other things. Resolutions 





were afterwards penned declaring a dividend on the pre- 
ferred shares at the rate of 10 per cent. per annum, 


Last week a conference of members of Parliament was 
held in a committee room of the House of Commons for 
the pur of drafting a memorial to the Home Secre- 
tary asking the Government to appoint a Royal Com. 
mission to inquire into the question of mineral royalties, 
In the course of discussion it was mentioned that at 
Middlesbrough the 3s. per ton paid for royalty on pigiron 
left no profit at all, Germany, it was remarked, was 
until lately supplied with this raw material by England, 
and now she was getting it from another source at a 
very much lower price per ton. Eventually the follow- 
ing memorial was adopted: ‘‘The undersigned, deeply 
convinced that the system of royalties existing in 
the United Kingdom is a grave hindrance to the mining 
industry and the manufactures dependent thereon, and 
that the evils arising therefrom can only be dealt with by 
legislation, ype urge that a Royal Commission of 
Inquiry shall at once appointed by Her Majesty’s 
Government to pe pr mag the facts relating to the condi- 
tions, terms, and all other matters affecting mining leases 
in connection with the working of minerals in the United 
Kingdom.” 





PHOTOGRAPHING BY LIGHTNING.—Mr. Albert S, Barker, 
of Philadelphia, has succeeded in taking two very fair 
photographic negatives of outside objects by utilising 
the light furnished by a flash of lightning. The views 
were taken at 7 p.m., the night being very dark, the 
wind strong, and the rain oi he camera was 
placed in an open window, with the slide drawn. 
The lightning flash came in less than a minute, when 
the slide was returned. The plate-holder was then 
reversed, and suitably placed for a second exposure. The 

late used was one of the highly sensitive gelatine films. 

r. Barker developed the plates the same evening. 
From their behaviour he estimated the actinic effect 
of the light was equal to that obtained from an exposure 
of about 1-300th part of a second in bright sunlight. The 
popular impression as tothe duration of _a lightning flash 
isthat it is practically instantaneous. From the experi- 
ments of Wheatstone and others with the rotating disc, 
the duration of the flashes measured appears to vary from 
0.001 to 0.0001 second. Other investigators estimate the 
duration of the flash as being even shorter than those 
figures. But the very significant effect observed by Mr. 
Barker in his photographs, that the foliage taken shows 
unmistakable evidence of having perceptibly moved during 
the period of exposure, demonstrates that the lightning 
flash was by no means instantaneous, 

THE SwAN United Exxcrric Licht Company, LIMITED. 
—The adjourned third ordinary general meeting of the 
Swan United Eleetric Light Company, Limited, was held 
on Tuesday. Mr. J. 8S. Forbes presided, and, in moving 
the adoption of the report, reminded them of the connec- 
tion between their company and the Edison and Swan 
Company, in which they were the principal shareholders, 
holding about 280,000/. The difference between the two 
companies was that in the case of their own company 
they had a foreign business to carry on and develop over 
and above what had to be carried on and developed in 
Great Britain. Their accounts were made up to June 30, 
1885, The meeting had been adjourned from time to 
time in order that they might have the opportunity, if 
possible, of doing abroad what they had done at home, 
and get rid of all loss and costs attending on litigation 
about the patents. They had two combinations of per- 
sons to deal with. Some of Mr. Edison’s patents were 
sold to a German combination, having its seat in Berlin, 
and some to a combination in Paris, which controlled 
France, Austria, Italy, and some other countries. For 
some time past litigation had been pending in Berlin. 
They had been advised that their patents were not an in- 
fringement of the Edison patents, but of course the other 
sidecontended that they were infringements, and they were 
now working, practically, with an injunction round their 
necks. They had thought they might impress on their 
German competitors the wisdom of what they had done 
in England, and amalgamate the two contending 
interests on reasonable terms. The terms, however, 
which the German parties had sought to impose on 
the company were so very unsatisfactory that they 
could not accept them. An inferior court had given a 
judgment inst the company distinctly opposed to the 
view of the Patent Office of Germany. They had, how- 
ever, appealed, and the appeal would be heard on the 
27th inst. With respect to the other combination, they 
were within what he might call ‘‘ measureable distance ” 
of agreement. Owing to the difficulties against which 
they had had to contend, and to circumstances some of 
which were exceptional—such as the fire at the Lille 
factory and their having had to purchase lamps—they 
had sustained a loss on the working of the year ended 
June, 1885, of 62587., which was increased by the addition 
of previous losses to 10,8087. On the three months 
working to a 30th, that debit had been reduced, 
by the profit they had made in that quarter, to 7602. At 
the two factories abroad, at Lille and Kalk (near Cologne), 
they had increased their stock of lamps to 117,000, and 
they had been taken into account at rather less than the 
cost of production, at 1s. 9d. each. If they realised 
3s. Gd. each—or 2d. less than the average selling ces 
which they obtained in the past year—the whole of the 
loss they had incurred on the working of their business 
from the beginning would be extinguished by the time 
they had realised this stock. Pending the legal difficulties 
to which he had alluded they could not distribute among 
the shareholders the shares allocated to the company in 
the Edison and Swan Company. The report was adopted, 
and the retiring directors and auditors were afterwards 
re-elected. 
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FAIRLIE LOCOMOTIVE FOR THE ROYAL STATE RAILWAYS OF SAXONY. 


CONSTRUCTED BY MESSRS. R. AND W. HAWTHORN, NEWCASTLE-ON-TYNE, FROM THE DESIGNS OF THE FAIRLIE ENGINE CO., LD. 
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THE Fairlie locomotive which we illustrate on our 
two-page plate, and also above, is one of a pair 
designed by the Fairlie Engine and Rolling Stock 
Company, Limited, of Palace Chambers, Victoria- 
street, Westminster, for the Royal State Railways of 
Saxony, of which lines Herr Bergh is the chief engineer. 
It is of very narrow gauge, 750 mm. (29,53 in.) and 
does not run on the main system, which is of the 
standard gauge, but on one of the numerous branches, 
which, acting as feeders to the trunk lines, run up the 
valleys, and penetrate to the more remote and moun- 
tainous districts. The main features of the Fairlie 
engine are perfectly familiar to our readers, and scarcely 
need to be mentioned. The boiler has two telescopic 
barrels, each 7 ft, 7 in. long, and 2 ft. 7 in. in diameter 
in its smallest ring. These two barrels proceed from 
the opposite ends of a single external firebox, con- 
taining two independent internal fireboxes. These 
are stoked from a footplate at the side of the locomotive. 
The heating surface is 629 ft. in the tubes, and 84 ft. in 
the fireboxes, making 713 ft. in all. The fireboxes are 
of best selected copper, and measure respectively 2 ft. 
7 in. by 2 ft. OL in. by 3 ft. 64 in., and 2 ft. 84 in. by 
2 ft. 4 in. by 3 ft. I in. The total grate surface is 
13 square feet. There are in all 204 iron tubes of 
No, 11 B.W.G., each 8 ft. 1 in. by 1} in. 

The boiler, which carries a pressure of 140 Ib. to 
the square inch, is supported upon two four-wheeled 

gies, one under each barrel. Each bogie frame 
carries its own cylinders, 8} in, in diameter by 
14 in. stroke, together with the Walshaert valve gear 
and all the accessories, and is perfectly free to swivel 
to either side, according to the contour of the line. 
The wheels are 2 ft. 8 in. in diameter, and 44 in. wide. 
i steam is conveyed from the boiler to the cylinders 

ough jointed a wen (Figs. 1 and 2), provided with 
stutfing-boxes, which permit of the independent motion 
of the — frame. The tanks carry 720 gallons of 
water, and the bunkers 20 ewt. of cod 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 13, 1886. 

TuE representatives of the iron and steel industries 
and of textile products have testified before the Ways 
and Means Committee at Washington, showing he 
absolute necessity of a continuation of high tariff 
duties. The spool cotton industry show that the 
have 12,000,000 dols. invested in that industry, whic 
will be destroyed if the proposed reduction is made. 
The English manufacturers who have removed their 
capital and plants to this country, are the most earnest 
advocates for protective duties. The Congressional 
Committee will not be influenced by any representa- 
tion, and the manufacturers will not be disappointed. 
A more vigorous protest will be made by organised 
effort, on the part of the industries concerned, should 
it transpire that there is any danger of the age of 
the projected Bill. The sugar interests of Louisiana, 


the rice interests of South Carolina, the iron interests | 


of Alabama, are all on the side of protection, and this 
will to some extent break the solid ranks of the 
southern revenue reformers, Owing to strikes through- 
out twenty States of the Union, involving about 200,000 
workmen, who are demanding wages ranging from 
10 to 20 per cent, advance, production has been re- 
stricted, demand is fluctuating, and confidence has 
been weakened. The labour difficulties will blow over 
in about two weeks. A general advance is being esta- 
blished. The iron e is in a healthy condition. 
Railroad builders are holding back orders for, it is 
reported, upwards of 100,000 tons of steel rails which 
will be wanted between August Ist and December 
Ist, for roads now borrowing money for construction 
purposes. The steel trade of the United States is in 
a better condition than any other, Business is still 
reviving. Last week several orders for steel billets 
were placed in England. Billets can be delivered here 
at 31.50 dols. and made here at 34 dols. One firm has 
placed an order for 5000 tons, another for 6000 tons, 





which are now being transported and consigned to 
Buffalo. Another manufacturer has bought 200 tons of 
steel from English parties at 6.50 dols. per ton less than 
American manufacturers can supply them. Brokers 
representing foreign houses are actively at work, can- 
vassing the market for business, and to all indications 
an increasing demand is at hand. Crude iron is on 
the point of advancing 50 cents per ton, because of the 
scarcity. Finished iron is weak. The demand on the 
eastern nail factories will tax their capacity on account 
of the continued suspension. 


THE PHYSICAL SOCIETY, 

At the mong of the Physical Society held on March 
13, Professor Balfour Stewart, President, in the chair, 
Professor U. S. Pickering and A. C. Hayward were 
elected members of the Society. The following commu- 
nications were then read : 

**On the Growth of Filiform Silver,” by Dr. J. H, Glad- 
stone. It has long been known that if a piece of metallic 
copper be placed in a solution of nitrate of silver, replace- 
ment of one metal by the other will take place, the silver 
being re in the crystalline form, sometimes havin 
a resemblance to fern-leaves, or as superposed hexago 
plates, or knobs. It was observed, however, as far back 
as 1872, by the late Mr. Tribe and the author, that if 
nitrate of silver were decomposed by suboxide of copper 
instead of the metal, the silver presented itself in threads, 
which rarely, if ever, bifurcate, but frequently turn at 
sharp angles or twist in every direction. is was de- 
scribed in the British Association report for 1872, and it 
em observed that the same forms occurred in native 

ver, 

More recent observations have shown that the parti- 
cular character and rapidity of formation of these threads 
depends very much upon the strength of the solution and 
the condition of the suboxide. ydrated suboxide will 
scarcely decompose a two per cent. solution even after 
standing. The threads, which bend at a sharp angle, 
usually do so at 60 deg. or 120 deg.; other threads, how- 
ever, are symmetrically curved ; but, especially in strong 
solutions, they are given to twisting about in every direc- 
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tion, and generally terminate in irregular knobs of silver. 
Asa rule a thread continues to grow of the same thick- 
ness as it commenced, but it sometimes enlarges for a 
while into a flat plane, or becomes incrusted for some 
distance with small crystals of silver. When the solu- 
tion is very nearly exhausted of silver, fine arborescent 
forms appear, but with the suboxide there are never pro- 
duced the fern-leaved forms, or hexagonal plates, or 
the other distinctly crystalline structures which charac- 
terise the growth from metallic copper. During the 
reaction the suboxide is changed into black protoxide 
and metallic copper, which dissolves ; and the change will 
take place as well with the acetate and sulphate as the 
nitrate. If a mixture of suboxide and metallic copper be 
employed, not only do the distinctly crystalline and the 
filiform forms make their appearance, but strange inter- 
mediate forms come into existence, 

‘* Apparatus for Measuring the Electrical Resistance of 
Liquids,” by Professor Reinold. The apparatus consists 
of two bottles connected by a horizontal tube. The whole 
is filled with the liquid to be examined and immersed in 
water, by which means, and by thermometers inserted in 
each bottle, the temperature may be regulated and accu- 
rately ascertained, he electrodes are platinum plates, 
one dipping into each bottle. Two fine tubes terminate 
near the ends of the connecting tube, and electrodes are 
fitted into them at some distance from the ends; by con- 
necting these to a quadrant electrometer or a condenser 
and galvanometer, the difference of potential between the 
ends of the tube can be compared with that at the ends of 
a known resistance on the same circuit. 

**On Chromatic Photometry,” by Captain Abney and 
Lieut.-Col. R. Festing. (This paper had been previously 
communicated to the Royal Society.) A series of experi- 
ments have been made by the authors to determine the 
comparative luminous effect of different parts of the 
spectrum. A monochromatic light from any part of the 
spectrum of the electric arc was obtained by a method 
devised by Captain Abney, and previously described by 
him to the Society. [Physical Society, June 27, 1885.] 

The photometric effect at different parts of the spectrum 
was compared with that due to a candle at different dis- 
tances of Rumford’s photometer. In using this it was 
found best to place the candle in a given position, and 
obtain a balance by moving the slide upon which the 
+pectrum was formed, and through a slit in which part of 
the light was allowed to pass, rapidly to and fro. For 
each position of the candle there are thus two correspond- 
ing positions of the slit. From the results of these obser- 
vations a curve may be drawn showing the luminosity at 
different points. From the method by which it is ob- 
tained it is evident that the curve of one observer is not 
directly comparable with that of another, since a defi- 
ciency of perception in any part of the spectrum would 
affect the light of the candle as well as that examined. 
Since, however, the curves obtained by a great number of 
persons coincide very closely with those obtained by the 
authors, they have felt justified in adopting them as the 
normal curves, In the case of the electric arc the normal 
curve attains a maximum rather nearer the red end of the 
spectrum than the blue, Assuming the normal curve, 
any other curve may ke compared with it by increasing 
or decreasing its ordinates so that no part of it shall lie 
without the normal curve ; in curves thus obtained, several 
of which were shown, deficiency in colour perception is 
often very clearly marked. 

By the use of two or more slits in the movable slide 
experiments were made upon mixtures of colours, and it 
was found in all cases that the luminous effect of a mix- 
ture of colours was the sum of the luminous effects of its 
components. It was also found that the colour of the 
comparison and the quantity of light admitted to form 
the spectrum were without effect upon the form of the 
curve. Light from the sun and from an incandescent 
lamp were similarly examined, though it should be ob- 
served that the result for sunlight differs notably from 
that given by Maxwell. An examination has also been 
made of light after passing through a turbid medium, and 
an expression of Lord Rayleigh’s, 


I==Te—* 


where I is the original radiation, I' that after passing 
through the medium, \ the wave length of the light, and « 
a enon depending upon the medium, has been closely 
verified, 





ECONOMICAL RAILWAYS, 

_At the ordinary meeting of the Institution of Civil En- 
rineers held on Tuesday, the 16th of March, Mr. Edward 
Woods, vice-president, in the chair, the first paper read 
was ‘* On the Economical Construction and Operation of 
Railways in Countries where small Returns are ex- 
“scene as exemplified by American Practice,” by Mr. 

obert Gordon, M. Inst. OE. 

In a paper read before the American Society of Civil 
Engineers, Mr. Edward Bates Dcrsey stated, that while 
the 18,681 miles of railway in the United Kingdom in 
1883 had cost over 40,000/. per mile, at the same date 
110,414 miles had been completed in the United States, at 
a cost averaging 12,400/. per mile, the cost of operation for 
the former being about 2000/. per mile, while for the 
latter it was 880/. during 1883. he ton-mileages of the 
two systems were 9,589,786,848 and 44,064,923,445; and 
prssenger mileages 5,494,801,496 and_ 8,817,684,503  re- 
spertively. The average rates charged were 0.0ld. and 
v.00L2d. per ton-mile and 0,01165d, and 0.0121d. per pas- 
senger-mile respectively. On the Baltimore and Ohio 


Railroad, which was the most extreme type amongst the 
great trunk lines of the American method of construction, 
with high summit level, steep gradients, and sharp curves, 
the author found that the extra cost of working due to 





these difficulties, was only 8 percent. In deducing a com- 
parison, it should be remembered that the greater portion 
of the English lines had double tracks, while the larger part 
of the American mileage was single. Again, while most of 
the land belonging to the American companies cost them 
nothing, it was computed that in England fancy prices 
for land had added from 4000/. to 5000/. to the average 
cost of the railways per mile. On the other hand, in- 
flation and watering of stock were computed to have added 
from 2000/. to 3000/. per mile to the cost of American 
roads. The actual charges for construction were probably 
35,000/. per mile in the United Kingdom, and 10,000/. in 
the United States. Hence, railway construction must be 
carried out more economically in America than in England 
and Europe generally. Mr. Dorsey claimed that a rail- 
way could be constructed on the American system at from 
one-half to one-fourth the cost of the English system, and 
be in working order in from one-half to one-fourth the 
time. 

The essential differences between American and Eng- 
lish practice originated in the universal use by the former 
of the bogie truck, with short rigid wheel-base and flexible 
connections between the wheels and bodies for all rolling 
stock, as compared with the general use of longer wheel- 
base and more rigid connections by the latter. 

The working of the railway system in North America 
had been undergoing a great revolution within the last 
few years, owing, first, to the introduction of steel rails 
and rigid fishplates ; and, secondly, to the very severe 
competition between the leading trunk lines for the 
east and west heavy freight traffic. Bridges had been 
strengthened or replaced ; loads of 40,000 lb. to 50,000 lb. 
were carried on the old cars, which used to take only 
20,000 lb. ; newer and stronger designs were being pro- 
duced, and while every effort was ote made to keep 
down the dead weight of cars to below 20,000 lb., paying 
loads of 60,000 lb. and 70,000 lb., and even more were 
regularly given to them. There was a strong tendency in 
America, in industrial processes, to adopt types capable 
of automatic reproduction in identical forms. Several 
points of the railway system came within the scope of this 
tendency. Probably by the end of 1884 nearly all the broad 
gauge lines in the United States would be brought to the 
standard gauge of 4 ft. 84in. Forsome years the Louisville 
and Nashville Railroad (2400 miles long) had been prepared, 
so that, by turning down the blank collars in the axles, all 
the rolling stock would be reduced from the 5 ft. gauge at a 
short notice. It was the practice to run cars beenery to 
one line over almost every other line, the owners often 
not regaining possession of their stock for months or years. 
The Master Car-Builders’ Association and _ kindred 
societies, were trying to introduce uniformity of shape and 
size in the tops of the rails and in the treads and flanges 
of the wheels; and a standard freight car-truck was also 
the object of much solicitude. Hitherto the only standard 
article universally accepted was the freight-car axle. 
There had been a tendency of late years to resort to steel- 
tyred wheels, the life of some of which averaged over 
300,000 miles, and which in the end proved more economi- 
cal than the cheaper cast-iron wheels. 

Under the guidance of Mr. M. N. Forney, efforts had 
been made for some years to secure the establishment of 
a standard freight-car truck, and with the active con- 
currence of many experienced builders, there was a pro- 
spect of this being adopted. The proposed truck had a 
wheel-base of 5ft. Its framework was of the so-called 
diamond type, the name being taken from the shape of 
the sides. The car body was loosely connected to it by a 
centre-pin held vertically in the middle of the bolster, on 
which it could turn a complete circle. The bolster rested 
on springs, and might be either rigid laterally or have a 
swing motion. In passenger car trucks the bolster and 
spring plate were carried on side-equalising bars, which 
rested on the axle-boxes, and further lessened shocks from 
the road-bed by additional springs. In principle all the 
trucks, whether for cars or engines, were the same, and 
aimed at giving the greatest amount of ease of motion 
compatible with safety. This flexibility, with the short 
rigid wheel-base of 5ft., was characteristic of the 
American freight car, as compared with the absence of 
flexibility and long rigid wheel-base of 8 ft. or 9ft. in an 
English goods wagon, and these qualities enabled the 
former to work well on rough roads, with sharp curves, 
that the latter could not run upon. Designs for standard 
trucks for the Pennsylvania Railroad, and for the Union 
Pacific narrow-gauge line, were described. The truck for 
the former line was for cars to carry 60,000]lb. It was 
built entirely of iron. The Union Pacific narrow-gauge 
truck was to carry cars with 40,000lb. burden, or the 
same as the standard gauge car trucks. Its wheel base 
was 44 ft., or Gin. less than that of the standard truck. 
With the exception of the bolster and spring plate, which 
were of wood, all the parts of the standard truck were of 
iron ; and it would be possible to substitute iron, as in the 
Pennsylvania truck, for the wood. In this case ever 
separate part might be reproduced with accuracy ; and, if 
a standard of strength and quality of metal could be 
secured, there would be a complete interchangeability of 
the different items, and a consequent reduction of cost, 
both in the material and in the labour of putting the 
parts together. In the author’s opinion this standard 
freight car truck, having established itself by the survival 
of the fittest, was likely to become the initial point and 
unit of reference for ordinary railway work in the future. 
As a rule only two trucks were used to each car, but 
latterly a third truck had been introduced under the 
centre of the car body. 

The hopper gondola car of the Pennsylvania Railroad 
was designed to carry 60,0001b., and weighed only 
19,8001]b. By dispensing with the hopper it becomes a 
plain gondola car, and if the sides were removed it was a 
common flat car. 

The author did not consider that any claim could be 





made for exceptional economy in the conveyance of pas. 
sengers in America, nor wag the service more efficient 
than in England. 

The practice was becoming general, and opinion wag 
universal, in favour of automatic brakes being applied to 
freight cars, preference being given to separate applica- 
tion on every wheel. The Westinghouse air brake was 
extensively used, but its expense was against its universal 
adoption. 

In American locomotives, the solid bar-frame was re- 
tained, generally forged throughout, and it was rigidly 
connected to the boiler, forming with this a complete 
truss. Outside cylinders were universal in American 
practice, with steel fireboxes, cast-iron wheels, and 

ualising bars for all the wheels. In engines with long 
wheel-base alternate sets of wheels had broad treads 
without flanges, and were called blanks. Minor differ- 
ences from English practice, such as the cow-catcher, the 
spark arrester on the smoke stack, the enormous lantern, 
the bell, and the cab for the attendants, with a more 
ornate general appearance, were to be observed in 
American locomotives. Of late years in the best English 
oe the principle of flexible wheel-base in locomotives 

ad been adopted, so far that the American bogie, or the 
Adams bogie, or some equivalent like Mr. Webb’s radial 
axle-boxes, were in age use; while on some lines 
equalising bars were also used. Sketches in outline were 
given, with a few data of late practice in American loco- 
motives, showing the principal types adopted. 

In designing new roads in America with the utmost 
attention to economy, the best practice tended to make 
the bridgework strong enough to carry a train of locomo- 
tives such as were to be generally used on the roads. 
Following this out to its legitimate conclusion, the freight 
cars should be loaded up to their utmost capacity, to 
secure the greatest proportion of paying load to dead het 
within the limit of equal weight per lineal foot of car for 
weight per lineal foot of locomotive. This was already 
being approximated to on the best lines using the heaviest 
engines. On the new road now in course of construction 
in South Pennsylvania, the bridges have been designed to 
carry a train with two coupled ‘‘ Consolidation ” engines, 
each weighing 171,000 lb., with 24,000 lb. on the drivers ; 
or one ‘‘ Decapod” of 195,000 lb. with the tender. The 
iron bridgework of the Canadian Pacific Railway was 
designed to carry a train of locomotives, of ‘‘ Consolida- 
tion” type, with 21,260 lb. on each driver; and a total 
weight with tender of 166,820 lb. on a length of 564 ft., or 
nearly 3000 lb, per lineal foot. On the Pennsylvania 
Railroad trains averaging one hundred loaded cars were 
taken over the line. On steep grades they were conveyed 
by two ‘‘ Consolidation” headers and one pusher. Pro- 
bably they would take some 3000 tons of paying load per 
trip. It was in this direction of enormous paying train- 
loads, carried on a minimum of dead weight, that economy 
— by the trunk lines in the heavy east and west 
raftic. 

Up to the present time the 82 1b. steel rail was the 
heaviest used in America. The cross-ties or sleepers were 
invariably closer together in American than in English 
practice. The rails were mostly 30 ft. long, and at least 
sixteen cross-ties of 8 ft. to 9 ft. in length, 8 in. in width, 
and 6in. to7 in. in depth, were generally laid to each 
length on the standard gauge. The flat foot of the rail 
was from 4in. to 44in. broad, so that with the larger 
number of sleepers the bearing surface was much greater 
on the wood than in English practice ; and this again had 
a broader spread on the earth, securing more elasticity to 
the roadway. There was a decided set of opinion amongst 
the best American engineers against light rails, either for 
narrow gauge or coauiels light railways. Economy was 
to be sought for elsewhere than in either rolling stock or 
ens way, meaning by this the rails and sleepers. 

conomy of construction of American railways consisted 
in the small outlay in first cost of grading, alignment, and 
heavy works, and in the gradual adaptation of the roads 
to the traftic requirements. 

The United States was divided physically into two im- 
mense plateaus, of equal extent, by the 99 deg. meridian, 
that to the east rising from the sea level to an average of 
1000 ft., while the western rose to a mean height of 
over 5000 ft. above the sea. Both to the north and to the 
south the ranges descended to where they were crossed by 
the great transcontinental or Pacific roads. The descent 
from the western plateau to the eastern was generally 
easy, though considerable ir larities were met in the 
foot hills where branches of the great Granger or north- 
western roads penetrated. ; 

The Appalachian range was crossed by the Baltimore 
and Ohio Railroad at a summit elevation of 2706 ft., to 
which it ascended by continuous grades of 1 in 45, over 11 
miles on the one side and nearly 17 miles on the other, 
combined with curves of 600 ft. radius, with other por- 
tions still more severe. The Pennsylvania Railroad 
crossed the same range at about 2160 ft. elevation, with 
gradients originally Pj 1 in 37 and 1 in 49, combined with 
curves of 345 ft. radius. The Erie Railroad was originally 
laid out with extreme care to secure the best grades and 
curves over the whole line; to get over a summit of 
1374 ft., heavy expenses were incurred in making the 
maximum grade lin 88. The New York Central had a 
maximum grade of 1 in 56, with sharp curvatures ; but its 
late rival, the West Shore, secured westgoing grades of 
1 in 264, and east-going ones of 1 in 176, with curves of 
1146 ft., 1274 ft., and 1432 ft, radius. Other important 
lines in the same regions made free use of steep grades 
and sharp curves. 

The Pacitic roads all used steep grades when required. 
The Southern Pacific Railroad had several miles with 1 in 
46; the Union Pacific 1 in 59; the Central 1 in 46, 
which was also used by the Canadian Pacific in one con- 
tinuous slope 18 miles long, with frequent curves of 
574 ft. radius. Where the Atchison, Topeka, and Sante 
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Fé Railroad crossed the Sangre-di-Christo range, trains 
weighing 200 tons, exclusive of engines, were run at the 
rate of six miles an hour up a grade of 1 in 16.6 com- 
bined with curves of 359 ft. radius. 

For the most economical railways of standard gauge 
the steepest grades were resorted to, and in this the 
American practice — with the theoretical studies of 
Mr. de Freycinet. The most eminent and experienced 
American engineers, however, attached more importance 
to the free use of curvature, even of great sharpness, in 
attaining economical construction for cheap lines. 

Of narrow gauge lines no finer oe could any- 
where be found than in Colorado, where the Denver and 
Rio Grande, and the Union Pacific, branch lines 
climbed mountains and traversed caions with precipitous 
rocky sides, with the utmost boldness and success. The 
former line had opened out the wild but rich mining 
regions with 1650 miles of 3 ft. gauge line, in the last few 
years, while the other was still spreading many hundred 
miles of the same gauge through similar country. On the 
Denver and Rio Grande line, there was one gradient of 
jin 22, several long ones of 1 in 25, combined with curves 
of 240 ft. radius, and in one case of 193 ft. Passenger 
trains, sometimes of seven or more cars, were run over the 
passes, with double-headers of one Mogul and one Con- 
solidation engine; but — trains, with maximum 
loads of 246,000 lb., were taken over by three Consolida- 
tion engines, each weighing 70,000 lb. 

It was evident that all saving in first cost of a railway 
by the retentionZof features disadvantageous in operation, 
must result in greater expense of working afterwards ; 
and it had been a matter of careful study in America, to 
determine what equivalents the sacrifice of one or more 
of the qualities usually thought necessary in a perfect 
railway required, to justify such expedients being re- 
sorted to. 

The author cited, as one of the best examples of an 
economical railway on a large scale, the Chicago, Mil- 
waukee, and St. Paul Railroad. This had nearly 5000 
miles of line, and was thus the largest private concern in 
the world. In 1883 it carried 4,591,000 passengers a total 
of 235,579,000 miles, and its freight tratfic was 1,177,000,000 
ton-miles, the rates being 1.26d. and 0.695d. per pas- 
senger-mile and per ton-mile, Its equipment consisted of 
657 locomotives, about 500 passenger and other coaches, 
19,734 freight cars, &c. It owned coal mines, from which 
it took some 500,000 tons yearly, and was completely fur- 
nished with expensive terminal facilities in the great 
cities, with several workshops, warehouses, elevators, and 
docks. Steel rails were rapidly replacing iron where 
these still existed. With respect to this railroad. Mr. 
Whittemore, !ate President of the American Society of 
Civil Engineers, who had been in charge of the line for 
forty years, had informed the author that, as an organisa- 
tion, it commenced with but 45 miles, and by consolida- 
tion with and purchase of bankrupt lines, grew into large 
proportions. In 1878, its funded debt, all classes of stock 
and bonds, amounted to about 7600/. per mile. Since 
then, 1613 miles had been constructed, all standard gauge, 
at a cost, equipped for business, of from 3000/. to 4000/. 
per mile, so that now, the funded debt was slightly less 
than 60007. per mile. At last, three-fourths of the dis- 
tance of 1600 miles have been into unsettled country and 
pushed in advance of civilisation, which, however, fol- 
lowed within one year after building, and all the lines 
paid expenses of operation within one year after com- 
pletion. As the demands of remunerative business 
warranted, permanent improvements in the railway 
were made. Whenever 40 per cent. of the 8S earn- 
ings would pay the interest of the funded debts, then 
generally the balance, after paying operation, was ex- 
pended in such improvements. tn the first instance, all 
the bridges were constructed of wood. In the 1600 miles 
of line built since 1877, there were probably not more than 
3000 cubic yards of masonry. The earthwork was about 
15,000 cubic yards per mile. The timber work for pile 
and trestle bridges and culverts, exclusive of truss-bridg- 
ing, would be 1 ft. board measure to a cubic yard of caste 
work, Truss bridging amounted to one 100-ft. span to 
each ten miles. - On the entire line there were 94 miles 
of all kinds of bridging (pile, trestle, and truss), or 2 per 
cent. of its entire length. The average life of wooden 
culverts and pile and trestle bridges was from eight to ten 
years, and of truss bridges nine to eleven years. In new 
structures the limit in tension was 10,000 lb., but in 
hanger bolts liable to shock from 4000 Ib. to 5000 lb. The 
link-and-pin bridges in iron and steel in universal use in 
America would not well admit of additional members 
being added, as the freight tonnage increased, to provide 
additional strength. The large American railway systems 
generally found it preferable to distribute a number of 
shops over the li.es to having them concentrated. Every 
branch. of construction of cars and locomotives, as well as 
repairs, was carried on in them ; but it was the practice, 
as far as possible, to have separate articles made in special 
factories to standard forms and strengths, which was 
found at once cheaper and better than each place making 
every thing for itself. On the Chicago and Milwaukee 
principal lines the stations were three to four miles apart, 
and on the rest about seven miles apart. Sidings were 
liid for passing trains, where, as in most cases, the track 
was single. The Pennsylvania, with 70 per cent. of side 
track, passed fifty-one trains, passenger and freight, over 
its trunk lines both ways daily. 

The author had come to the following conclusions : 
1. That there was no difference in the principles under- 
lying the American practice in the location of light rail- 
ways and that of the most expensive and perfect railway 
for heavy traffic; and that while the former was to be 
looked upon as an imperfect stage of development of the 
latter, due consideration was us ly given and provision 
made for the growth and improvement of the fine toa 
more complete and perfect stage as traffic increased, 





with the least possible fundamental alteration in the line 
or its belongings. The very highest engineering skill was 
as much or more required in laying out a cheap and light 
line, as a heavy line. 2. The latest and best American 
practice rejected the use of very light rails and permanent 
way. It must be prepared for the ordinary passenger 
and freight cars of the country to pass over it, the only 
difference being that lighter loads would be carried on the 
light line. To fix the ideas, without attaching value to 
the figures, it might be expressed by saying-that whilst 
3000 lb. per lineal foot of train ageensen to be the maxi- 
mum load of a freight train on a heavy road at present, 
2000 lb. per lineal foot was the limit of the light railway ; 
and the bridgework would be calculated for these loads 
respectively. Steel rails, weighing not less than 55 lb. 
per yard, with rigid connections, and sleepers not less 
than 2800 per mile, with 15,000 square feet of bearing 
surface on the ballast, should be used. 3. The nature 
and amount of traffic to be provided for being fixed a 
variety of opinion and practice appeared to exist as to the 
mode of working it. Thus some advocated light engines 
and a larger number of trains in order to facilitate and 
encourage the growth of traffic, while others preferred 
heavier engines and fewer trains, with greater loads, as 
being by far the most economical. In the Far-West, 
where distances to be traversed were great and traffic was 
small, very few trains, sometimes one or two only each 
way per day, were run ; and here were some of the heaviest 
engines in use in the country both on standard and 
narrow gauge lines, with trains loaded to their fullest 
capacity. While in the newer countries of the Mid-West, 
where settlers were more numerous and movement brisker, 
it was good policy to run light trains oftener. 4. The prac- 
tical recommendations of the alignment might be thus 
briefly summed up. When no extra cost was involved by it 
the same grading and curvature that could be given to the 
most perfect railway the country admitted of should be used 
for the economical line. In undulating country the surface 
line should be approximated to, and all undulations of not 
more than 3 ft. might be adopted with ordinary grades 
without incurring any expense to avoid them. Above 
that height an expenditure of from 20/. to 1001. for each 
vertical foot might be incurred to avoid the undulation. 
Where it was necessary to resort to stiff grades they 
should be eased off at both ends ; and for speeds of 15 to 
20 miles an hour the introduction of breaks in the 
gradient of five vertical feet in height, to allow the engine 
to get up momentum, were advisable. But where it was 
possible to get round an obstacle by curves these should 
be preferred to steep gradients.. In the very roughest 
country a reduction of curve radius from 600 ft. to 300 ft. 
brought the cost enormously down, while in ordinary 
rough country curves of 573 ft. and 478 ft. radius fur- 
nished the most expedient minimum curves. Local traffic 
and towns should be served by increasing the length of 
the line. Trestling should be used everywhere instead 
of heavy masonry or earthwork of above 10 ft. to 15 ft. in 
height. Split stringers, sills and caps, without mortices, 
where every piece could taken out and renewed with- 
out much trouble, should be adopted. Terminal and 
station facilities should be of the cheapest kind. Level 
crossings were everywhere used, even in the largest cities, 
in the United States. Fencing was often dispensed with, 
except in cattle-grazing districts. All these matters were 
differences of degree and detail rather than of kind or of 
principle between light lines and substantial for a railway; 
and the general problem the American engineer set before 
himself was—not which was the best possibly constructed 
line for serving any probable traffic permanently between 
two places—but, of all possible lines passing through a 
given country, which was the one that, in a series of years 
after construction (taken sufficiently long to include the 
period of renewal of temporary works) would give at the 
same time a minimum of interest on first cost, and a 
minimum of cost of operation of the traffic likely to be 
developed during that period? All solutions of the pro- 
blems were given in a more or less tentative form as re- 
garded the data employed and figured conclusions, while 
the principles remained true throughout al] varying appli- 
cations. Finally the author gave a sketch of the principles, 
and a few of the data, relating to American railways, as 
treated by Mr. Hermann Haupt, Professor G. L. Vose, 
Mr. William H. Searles, and Mr, A. M. Wellington. 

The second paper read was on ‘‘ The Principle to be 
Observed in the La ing-out, Construction and Equipment 
of Railways in Newly-Developed Countries,” by Mr. 
James Robert Mosse, M. Inst. C.E., being the result of 
his own experience in the colonies. The author stated 
that railways in England, and more or less in Europe, had 
been constructed solely as private commercial enterprises, 
whereas in newly-developed countries, they were more 
commonly undertaken by the State. State interference 
which might be prejudicial in England, was essential in 
new and poor colonies, where public works which at first 
could not pay commercially, were nevertheless indis- 
pensable to the development and prosperity of the 
country. 

In a level country, with small population and little 
traffic, due allowance being made for its subsequent 
increase, a light railway would suffice. But in a hilly 
country where steep gradients were imperative, or with a 
large anticipated tratfic, heavy engines were indispens- 
able, and they in turn required a strong permanent way 
and strong bridges. As regarded the principles of laying 
out a railway, the line should be suited to the country ; 
the practical question being the shortest, and most level, 
route available between any given points. With ordnance 
maps, or with a fairly open country, the exploration and 
survey were easy, and where dense forests prevailed, the 
author knew of no better method of ee ge railway 
survey than that practised in America. The party 
generally consists of four surveyors with twelve totwenty 





men as chainmen, axemen, and carriers of baggage ; they 
were furnished with tents and provisions, and where 
practicable with two or more horse teams. 

After obtaining what knowledge of the country was 
practicable from its general features, and from the course 
of rivers, the chief surveyor reconnoitred with an aneroid 
and a compass some two or three miles in advance of the 
party, and he directed the courses to be taken with the 
trial lines. The theodolite man then cut these courses in 
straight lines (not trusting to the compass), put in 
every 100 ft., entered in his note-book the courses, width 
of rivers and streams,.and sketched the general topo- 

raphy of the country. The third surveyor recorded the 
evels, and the fourth man followed the level, taking at 
every 100 ft. cross-sections with a clinometer graduated to 
percen of inclination, so that if the index marked 6, 
and the distance was 400ft., the difference of level be- 
tween the two points would be 24ft.; and a figured 
sketch of each cross-section was then entered in the note- 
book. By this system the line cut through the forest was 
levelled and cross-sectioned on the same day. American 
engineers always used a chain of 100ft., and their tapes 
were divided into feet and tenths. The maximum 
gradient which should be adopted on a railway to be 
worked by ordinary locomotives depended upon the 
character of the country, the capital available for the con- 
struction of the line, the amount of traffic anticipated, 
and on the speed required. From the author’s experience 
in working for five years the steep gradients on the 
uritius Railway, he came to the conclusion that, as 
far as practicable, a gradient for locomotive traction 
should not exceed 1 in 40; although he had since seen 
such rough country in Ceylon, that economy would compel 
him to adopt a gradient of 1 in 30, to be worked if neces- 
sary by two locomotives, 

The author then referred to curves on railways, and in 
the course of his remarks stated that during a Canadian 
winter the only way of keeping the rails level was by 
“‘shimming up” or packing them with pieces of wood 
from 4in. to 3in. in thickness, and that these packings 
must be constantly changed, for the rails would vary in 
level Gin. in a night, and in cases of extreme frost after 
rain, they would sometimes rise 12in. in as many hours. 
It was consequently a common practice to tap the ice in 
the side drains with a crowbar, so that by letting out the 
water the rails might come more to a level. A curve of 
1 deg. at the centre on a chord of 100ft., which was equal 
to a radius of 5730 ft., was ordinarily said in America to 
produce friction or resistance equal to a rise of 1}ft. per 
mile on a straight line, that was a pain of 1 in 4224, 
the gauge being 4 ft. 8hin. Onthe Intercolonial Railway, 
with a gauge of 4 ft. 84in., the maximum gradient, which 
on the straight, or on a curve of not less than 5730 ft. 
radius, was fixed at 1 in 100, was, on a curve of 2865 ft. 
radius, reduced to a grade of 1 in 111, and on a curve of 
1910 ft. radius to an inclination of 1 in 125, the latter being 
equal to a reduction of 10.60 ft. per mile as compared with 
the gradient of 1 in 100 on a straight line. The author 
was of opinion that in general the gauge should not be 
less than 4 ft., nor wider than 5ft. 3in., the mean of these 
widths being practically the standard gauge of 4 ft. 8} in. 
Whatever was the class of railway adopted, a fair margin 
of safety against contingencies should always be pro- 
vided. Nothing could be more unsatisfactory than addi- 
tions required on account of an insufficient design, nor 
more costly than alterations necessitated by bad materials 
or workmanship. The dimensions and the slopes of 
er and embankments depended chiefly upon climate, 
rainfall, and the nature of the ground. On the Inter- 
colonial Railway of Canada, the earth cuttings for asingle 
line of rails were in wet soil 32ft. wide at the base, with 
ditches on each side 4ft. deep below formation level, 
whereas in a milder climate a width of 20ft. would 
suffice; slopes of cuttings could also be made much 
steeper in temperate climates than in those where frost 
often caused them to slip to a slope of 4 to 1. Where 
land was cheap, but plant expensive and scarcely avail- 
able, earthwork was done more speedily by carrying the 
excavation to spoil, and by making up the embankment 
from side-cutting, than by the use of wagons. 

The waterway requisite depended chiefly upon the 
maximum fall of rain per day during the wet season. In 
England falls of 3in. in depth per day were most un- 
usual; but in many parts of the tropics falls of 10 in., 
12in., and even 18 in. in twenty-four hours had to be 
provided for. To avoid the trouble and expense which 
sometimes arose in repairing ‘‘ washaways,” and provid- 
ing additional bridges, after a railway had been opened 
for traffic, bee gripe | having a safe margin for contin- 
gencies, should in the first instance be provided. The 
author allowed a margin of 5ft. in height to the under- 
side of the girders of bridges above the highest known 
flood level. 

The principal desideratum in seeking a site for a bridge 
was a solid foundation with a shallow depth of water. 
Where elaborate appliances were costly, and where skilled 
labour was both uncertain and expensive, simple measures 
suited to the customs of the country were preferable. 
Thus in India, the well system was understood and easily 
worked by natives, and in North America with timber 
abundant and cheap, piling and timber flooring were more 
frequently adopted than cofferdams and concrete. Where 
stone was distant from the works and haulage expensive, 
small rivers and streams were often crossed in the first 
instance by timber work, the stone being brought to the 
spot after the line had been opened for traffic, when 
either an arch could be turned, or ironwork substituted for 
timber. 

When the Intercolonial Railway of Canada 
over short but deep ravines, it was common, in 1870, to 
divert the stream from the upper toe of the embankment, 
and to passit on that level under the embankment through 
a tunnel, frequently formed in rock, rather than to build 
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a culvert at the lowest part of the ravine; and the tunnel 
was not only cheaper, but more expeditiously made than 
the culvert, for the former could at any time be excavated 
by common labour, whereas the latter could only be built 
by masons in the summer. ‘This practice had been ex- 
tensively followed on the recent Ceylon railway ex- 
tensions, passing chiefly through sidelong ground as steep 
as 3or 4to 1. ‘The author had seen, in the United States, 
piers supporting timber bridges, built of superior ashlar, 
fully 80 ft. in height, and only 4 ft. thick at the top, with 
a batter 4in. to the foot on each side; but in general 
thicker masonry of a rougher class, built in Portland 
cement mortar, was preferable. In the tropics it was 
most difficult to get the stones well wetted and cooled 
before being bedded. For this reason concrete should be 
mixed with more water in the tropics than in temperate 
climates, and though abutments and arches of cement 
concrete were successfully used in temperate latitudes, 
they were subject to noid greater risk, and were there- 
fore not so suitable for hot or for cold climates. The rails 
should be of steel from 40 lb. to 75 Ib. per yard, with fish- 
plates, fastenings, dimensions of sleepers, depth of ballast, 
all corresponding to the rail used. A rail weighing less 
than 60 lb. to the yard was, however, seldom advisable. 
For newly-developed countries the flat-bottomed rail, in 
lengths of 21 ft., was the easiest to lay, having fewer parts 
to transport and fix. There should be at least seven 
sleepers to each rail, which should be fixed at the joints, 
and at least to one intermediate sleeper, in the middle by 
fang-bolts, the other sleepers having strong dog-spikes ; 
guard rails should also be used on all curves of 10 chains 
radius and under. Ample provision, especially in land, 
should be made in the first mstance for stations. Fora 
single line in {newly-developed countries, the author re- 
commended a siding and platform being placed on each 
side of the main line at every station, so that three trains 
might pass there at the same time. The passenger plat- 
forms should not be less than 300 ft. in length. The 
length of passing sidings to hold two trains in Canada 
was not less than 2000 ft. The goods shed and sidings 
should be placed on one side, so as not to interfere with 
the passenger trains. 

The author then referred to the equipment, locomotives 
and carriage and wagon stock of the Ceylon and Mauritius 
Railways, and observed, in conclusion, that in consequence 
of the want of capital, it was customary in the United 
States up to the year 1860, if not later, to open railways 
at the least first cost, regardless of the large and ex- 
pensive additions that would ultimately be required, as 
well as of the increased working expenses entailed in the 
meantime. In the author’s opinion this policy was bad 
both in principle and in practice; such additions could 
seldom if ever be made without inconvenience to the 
traffic, and at far greater cost than if executed in the first 
instance, 

The reading of the third paper was postponed until the 
next meeting, but the abridgment is printed with the 
others, and is as follows: ‘‘On ,the Construction of 
the Canadian Pacific Railway (Rocky Mountain Division) 
during the Season of 1884,” by Granville Carlyle Cun- 
ingham, M. Inst. C.E. In this communication the 
author stated that when the work of constructing the 
western division of the Canadian Pacific Railway was 
suspended for the winter in December, 1883, the rails had 
reach a point about four miles short of the summit of the 
Rocky Mountains, 960 miles west of Winne From 
here two possible routes were available for further pro- 

ess westwards. The one adopted diverged from the 

ow Pass, reaching the summit of the Rocky Mountains 
at the commencement of the Kicking Horse Pass, and 
following this, entered the Columbia Valley at a point 
about twelve miles to the south of the mouth of the Howse 


‘ass. 
The route through the valley of the Kicking Horse 
River wasabout 45 mileslong. The Columbia Valley was 
from six to eight miles wide, and heavily timber It 
divided the aus | Mountain range, and from the Selkirk 
range the general direction of the valley was north for 
some 80 to 100 miles, when the river mace a bold sweep 
round the northern end of the Selkirks at the ‘“ Big 
Bend,” and thence flowed southwards, on the western side 
of the Selkirk range, to Oregon territory and the Pacific 
Ocean. The railway, entering the Columbia Valley at 
the point above mentioned, followed it northwards for 
about 30 miles, until the mouth of the Beaver River, 
flowing out of the Selkirks, was reached. Here the line 
turned west, ascended to the summit of the Selkirks by 
the Beaver Valley, and thence descended by the valley 
and caiion of the Iilecilli-wact, to the second crossing of 
the Columbia River. From the second crossing it 
ascended the Eagle Pass, through the Gold range, and 
by the valley of the Shoo-swap Lakes to Kamloops, 
he distances, measured from the summit of the Rocky 
Mountains, and the altitudes above the sea, at various 
points along this route, were : 
Distance. Altitude. 


Miles. Feet. 

Summit of Rocky Mountains _ 5296 
Mouth of Kicking Horse Pass ... 44} 2539 
First crossing Columbia River ... 62 2521 
Mouth of Beaver River 73 2340 
Summit of Selkirks... as a. 94 4300 
Second crossing Columbia River... 139. 1600 
Kamloops rs ats bos, 00 -- 


The geological system through which the line passed 
was the Lower Carboniferous. At the upper portion of 
the Kicking Horse Pass, hard stalline limestone was 
found. Lower down the pass, the shales of the system 
appeared in every variety. With the exception of the 
hard limestone, none of the rock between the Kicking 
Horse Pass and the mouth of the Beaver was of quality 








good enough for building purposes. The mountains as a 
rule prog shart from the valleys at a very steep slope, 
without intervening foot-hills, and continued with an even 
inclination to their summits, often from 5000 to 6000 feet 
above the valley. Their lower half was covered with a 
comparatively thin layer of soil, resting on the smooth 
and slippery surface of the shale, and bearing a thick 
growth of timber and underbrush ; their upper half was 
bare. ‘‘ Land-slides” were no unusual occurrence. 
In 1884, in the district under consideration, snow lay dee 
inthe bush at the summit of the Rocky Mountains well 
into the month of June. The Kicking Horse Lake, at 
the head of the pass, was not free from ice until the 
middle of the same month. Rain fell almost incessantly 
during July and August. On the 28th of September, 
a depth of 4 in. of snow fell in the valley at the summit, 
and by the middle of the following month the Kicking 
Horse Lake was again frozen over, to remain so through- 
out the winter. In the Columbia Valley, the snow was 
all gone by the end of March, and did not again fall, to 
remain on the ground, until the middle of December. In 
the winter of 1883-4, in the Columbia Valley, at the 
mouth of the Kicking Horse River, the minimum tem- 
perature registered between the 30th of December and 
the 10th of February, was -—40 deg. Fahr., and the 
average temperature was —12deg. During the winter 
of 1884-5, in the Columbia Valley, the temperature fell to 
~—42 deg. on the 24th of December, and from the 15th of 
the month up to that day averaged —26deg. At the 
summit of the Rocky Mountains, during the same period, 
a temperature of —48 deg. was registered. 

The natural products of the district lying between the 
Rocky Mountain summit and the mouth of the Beaver, 
capable of use in railway construction, were very few. 
Timber was to be had sufficient for ties, sleepers, and 
temporary — trestles, and culverts, At the summit 
of the Rocky Mountains, on the margin of the Kicking 
Horse Lake, a steam saw-mill was erected by the end of 
July, for cutting up the timber, which was chiefly white 
spruce. In the Columbia Valley fine specimens of the 

ouglas pine were obtained for bridge and culvert build- 
ing. Everything else had to be brought in from the east 
for very long distances. The thick growths of moss on 
the ground, produced at the summit by the continuous 
wet weather during the period of vegetation, prevented 
any growth of grass ; and the totally uninhabited state of 
the country was a sufficient reason for the absence of any 
artificial _— or cereals in the Columbia Valley, where 
ak might grow if cultivated. 

he author then described how a wagon road was con- 
structed along the general line of the route, so that con- 
tractors, with their men, plant, and material, might be 
placed on the work at various points, and for the suppl 
of provisions and necessaries, The contracts varied in length 
from one mile to four or five miles. As each portion was 
finished the contractor was moved on further to the front ; 
and in this manner a stretch of about 40 miles in advance 
of the end of the track was kept constantly in hand. The 
company’s main stores were established at Laggan, about 
six miles east of the summit of the Rocky ountains, 
where an ample stock was kept of everything that could 
be required by the contractors or their men, such as tents, 
tools, wagons, harness, provisions, clothing, hay, oats. 
These were sent out by rail to the “ End-of-track store,” 
a movable store, maintained in cars, and advanced every 
few days as the track was laid. Some four thousand men 
and twelve hundred horses or mules were — ed on the 
contracts. A weight of 1000 lb. constituted a load for a 
pair of horses, while 12 to 15 miles was the extent of a 
day’s journey. 

Up to the summit of the Rocky Mountains the gradients 
had not exceeded 1 in 132, except in one or two instances. 
From this point the descent of the valley and rivers to the 
west was so rapid that it entailed much steeper gradients, 
and a temporary line at the beginning of the Kicking 
Herse Pass, details of the working of which were given. 
Where curves occurred, in conjunction with themaximum 
gradient, the grade was adjusted for the curve so that the 
resistance to traction should not be greater on the curved 
than on the straight line. The cuttings were taken out to 
a width of 22 ft. in the bottom, with 'a side slope varying 
from } to 1 to 14 to 1. All drilling was done by hand. 
The explosive used for limestone was dynamite, generally 
of 75 per cent. strength, which was made at a factory 
wiesten' by the company at the Kicking Horse Lake, 
Where shale rocks were encountered, better results were 
obtained from black powder. The width of the banks on 
the top was 14 ft. They were made, whenever practicable, 
from the excavation hauled out from the cuttings. Buta 
considerable portion of the line, on the flats of the Kicking 
Horse River, and in the Columbia Valley, was formed by 
material collected with scrapers from the sides. Where- 
ever possible, ploughs were used to break up the material 
in the cuttings, so that it might be removed by scrapers. 
The quantities taken out from the summit of the Rocky 
Mountains to the mouth of the Kicking Horse River, were 
1,496,917 cubic yards, exclusive of the excavation in 
tunnels, or an average of 33,806 cubic yards per mile; 
from the mouth of the Kicking Horse to the first crossing 
of the Columbia River, 361,983 cubic yards, or an average 
of 20,393 cubic yards per mile; and from the first crossing 
to the mouth of the Beaver, an average ——s of 27,500 
cubic yards per mile. In the length of line constructed, 
73? miles, there were seven tunnels, together 2152 ft. in 
length, all of which were completed during the season. 
The tunnels were 22 ft. in height, by 16 ft. wide, which 
great height, as compared with European tunnels, was 
necessary to meet the requirements of the Canadian Rail- 
way Act, which specified that every permanent structure 
spanning a railway line should be of such height as to give 
a clear space of 7 ft. between the lowest overhead, 
and the top of a box freight car; so that brakesmen 
might not be endangered, when on the roof of a car, 





in the execution of their duty. Particulars of their 
construction were given by the author. The amount 
of bridging constructed was extensive. There were 
nine crossings of the Kicking Horse River, six within a 
distance of 12 miles. There was one crossing of the 
Columbia River, and numerous crossings of smaller 
rivers and streams. All the bridges and trestles were of 
wood. Most of the timber was obtained in the district, 
the main posts, caps, sills, and such pieces being hewn on 
the spot; while the floor timbers, deck material, and 
_— Dar so were sawn at the mill on the Kicking 
orse Lake. The heavy chord sticks, principal truss 
members, and track stringers were of sawn white pine 
imported from the East, as was also the oak used in 
trusses. One general design was employed for trestles ; 
the openings were of the uniform width of 15 ft. from 
centre to centre. The method of construction was de- 
scribed at length. The following general system of build- 
ing trestles and bridges was pursued: After the ground 
had been cleared of trees and prostrate timber the piles 
were driven in position by the pile-driving gang. The 
main timbers, such as sills, posts, and caps, were hewn in 
the immediate neighbourhood, framed and erected ready 
to receive the track stringers. When the track, as it was 
being laid, arrived at such a structure, acar laden with the 
requisite number of stringers and floor timbers, was run 
forward to the extremity of the rails, unloaded, and the 
ieces were placed in position by a gang of bridgemen. 
t could usually be arranged that any large structure 
should be completed by the bridgemen at night. The 
Howe truss, in spans varying. from 100 ft. to 150 ft., was 
chiefly used. The lower six crossings if the Kicking 
Horse River were from 200 ft. to 300 ft. in width, requir- 
ing two trussed spans. The piers carrying trusses were 
formed of timber crib-work filled with stone. The 
— depth of the water, in the ordinary state of the 
icking Horse River, was not more than 6 ft. where the 
piers were placed. The depth in the Columbia River 
was 15 ft. The total length of bridging and trestle work 
from the summit to the first crossing of the Columbia 
River, was 8039 lineal feet. The track was a single line, 
The rails were of steel, of the Sandberg pattern, with 
angle plate joints, and secured to the sleepers by spikes. 
The weight of rail to a point 34 miles west of the summit 
of the Rocky Mountains, was 60 lb. tothe yard. From 
here, through the Kicking Horse Valley, for a distance of 
41 miles the gradient and curves being severe, a rail of 
70 lb. to the yard was laid. In the Columbia Valley to 
the crossing of the river, 60 1b. rails were adopted, and 
from this point on to the mouth of the Beaver, through 
the Columbia caiion, 70 lb. rails. The angle-plate connec- 
tion, which had recently been adopted in Canada and the 
United States in preference to the old fishplate joint, made 
a very rigid and perfect track. The weight of the — 
plate joint was rather more than double that of the fish- 
plate, being 566 tons per mile with 30 ft. rails, as com- 
pared with 251 tons. Ties were laid at the rate of 3000 
to the mile, 6 in, thick, and not less than 6 in. in the face, 
hewn on two sides. They were made from timber grow- 
—_ theameuntains, chiefly spruce and jack-pine. 
rack laying was . in June, and was suspended 
for the season on the 26th of December, at the mouth of 
the Beaver River, the total distance of track laid 
having been 75¢ miles, The work was done by a gang 
averaging ninety men. They were carried along in a 
train of cars, fitted up with sleeping and boarding ac- 
commodation, so that they were always close to their 
work, since the train was kept at the end of the track. 
The method of laying the track was described. The 
greatest length of track laid in one day was 1.4 mile. 
The uniform rate of wages paid for common labour was 
2 dols. (8s.) per day of ten hours, and the men were 
charged vp Bo per week for board. A bi-weekly mail 
service, by means of pony couriers, was established along 
the whole;length of the route on which contractors’ camps 
were placed, and beyond to the outlying camps of the sur- 
veying parties. An efficient staff of doctors was main- 
tained, and hospitals, for the treatment of the sick and 
injured, were erected at convenient points. All men 
employed were charged 75 cents. (3s.) each per month as 
medical dues, and for this all medicines, doctors’ attend- 
ance, and hospital treatment were re free of further 
charge. A detachment of the North-West Mounted 
Police, numbering twenty-five men, was told off for duty 
along the line of railway, and this small body of men was 
successful in maintaining law and order among the 
heterogeneous population, in which were representatives 
of almost every European nation, numbering over 
labourers and camp followers. 





EXHIBITION AT THE ALBERT Patace,—An Exhibi- 
tion of British Industries is to take place at the Albert 
Palace, Battersea Park, S.W., this summer, commencing 
on Monday, June 21. It is designed to afford the great 
number of colonials, who are expected in London 
this year, the opportunity of becoming acquainted with 
British goods and modes of manufacture. 





Tur TWICKENHAM Sgwack WorkS.—The Twickenham 
and Thames Valiey Times of March 13 reports as —— 
respecting the new sew pumping engine erec 
Mestre: ayward Tyler oad Co., of London : ‘© The con- 
tract pumping power of the pumping engines at the out- 
fall wotkse having been tested in the presence of Messrs. 
Little, Poupart, Withers, Beard, Begent, and the sur- 
veyor, the committee had much pleasure in reporting 
their approval of the machinery, and that the conditions 
of the contract and quantity to be lifted, of one million 
gallons per ten hours, were fulfilled in a satisfactory 


manner.” 
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RECORD. 
Comritzp sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; ehare none are shantcensd, the 
Specification is not tlustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

he -Lane, H.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. Reaver Lack, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cisication is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

advertisement of the mee of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the « mentioned in the Act. 


DYNAMO ELECTRIC MACHINES. 


2776. W. H. Allen, R. Wright, London, and G. 
Kapp, Warley, Essex. Dynamo-Electric Machines. 
{lld. 11 Figs.) March 2, 1885.—This invention has reference to 
the armature and field magnets of dynamo-electric machines, in 
which the armature is wound on the Gramme or Pacinotti prin- 
ciple. The core consists of soft iron wire or discs wound or slipped 
over a metallic supporting cylinder which is open at one end, and 
the surface of which is provided with numerous perforations. 
Upon this cylinder are arranged externally a number of horns, 
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the tips of which are provided with insulating ferrules, and 
enter at certain intervals between the external coil of the arma- 
ture, and thus transmit in a positive way the driving power from 
the supporting cylinder to the coils on the armature. According 
to one mode of construction the supporting cylinder S has two 
circular end flanges and three intermediate flanges D' D* D3, and 
is supported by the hubs H! H? with the arms Al A*, V Vare 
annular ventilating spaces placed over the openings of the cylinder 
and L is a sheet of metal lapped round the cylinder to prevent 
the wire falling into the openings. (Accepted January 22, 1886). 


3121. H. Lindley, Salford, o-Electric Ma- 
chines. (8d. 6 Figs.) March 10, 1895.—This invention relates 
to arrangements for transmitting rotary motion from steam engines 
to the armatures of dynamo-electric machines, A disc ismounted 
on the shaft of the steam engine and grooves are formed in the 
face of this disc. Into these grooves pass pins or arms mounted 
on the armature axle. Each revolution of the disc will cause the 
armature to make a number of revolutions corresponding to the 
relative proportions of the disc and the cirele described by the 
pins. (Accepted January 29, 1886). 

3212. G. Hookham, Birming: . Dynamo-Electric 
Machines. (8d. 5 Figs.) March 12, 1885.—This invention re- 
lates to cylindrical armatures having longitudinal grooves in 
which the conductor is wound, (Accepted January 29, 1886). 


3358. T. J. Handford, London, (F. J. Sprague, New 
York, U.S.A.) Electro- c Motors. [1s.1d. 22 Figs.) 
March 14, 1885.—This invention relates to a new method of regu- 
lation for electro-dynamic motors applicable to series or shunt or 
differentially wound motors, and to motors employed on a constant 
potential or a constant current circuit, The main feature of 
the invention consists in the use of a continuous field circuit 
in connection with means for changing the connection of 
the terminals of the supplying circuit from ‘one part of 
the field-circuit to another, whereby the effective magnetic 
moment of the field coils is varied in any desired progression 
and direction. The field coils are wound sectionally in layers, 
the coils of each section of a series being wound upon the whole 
length of the core, and the sections are connected together so as 
to form a continuous and unbroken series of coils, combined with 
the terminals of the supplying circuit which is adapted to be 
ye to different sections of the series. (Accepted December 

. . 


3446. T. J. Handford, London. (F, J. Sprague, New 
York, U.S.A.) Electrical Motors, [ls. 1d. 11 Figs.) March 
17, 1885.—This invention relates to a self-regulating differential 
motor, i.e., one having two sets of field coils, one in series with 
the armature and the other in shunt relation to the armature. The 
latter coil is of higher resistance than the former; it is the prin- 
cipal coil, and determines the polarity of the field. The inventor 
has found thatea certain proportion must exist between the number 
of turns in the main coil and in the governing coil to give the 
best results, either with constant current or constant potential. 
There are two classes of differential motors ; first, those in which 
the main field coil is shunted around both the armature and the 
differential or series coil; and second, those in which the main 
field is shunted around the armature alone. In either case the 
differential coil is in series with the armature. For each of these 
classes of motors a different proportion must. exist between the 
main and differential field coils ; the particular proportions of each 
case are the same under all circumstances, whether the machine 
is used with constant current or constant potential circuit, 
although the numerical values will depend upon the current and 
potential used and the power required. It is proved by mathema- 
tical demonstration that in the former class of motor the number 
of turns in the shunt coil should bear the same relation to the 
number in the series coil as the resistance of the shunt coil bears 
to the sum of the resistances of the series coil and the armature ; 
and in the latter class the above proportion becomes : as the sum of 
the resistances of the shunt coil and the armature bears to the re- 
sistance of the armature. (Accepted January 29, 1886). 

3467. A. M. Clark, London. (L. Vissitre, Marseilles. 
Construction of o-El © Machines. iid 
A 198.) March 17, 1885.—The machine comprises six field magnets 

» A, B, B, B, B, whose total section shall be as large as possible in 
—— to that of the core of the armature. This arrangement 
: lows of the ends of the field magnets acting normally instead of 
reat! upon the armature, whereby a better inductive action is 
obtained. A field magnet D is placed within the armature to 
ite the surface of the poles; the pole-pieces C are made 
Solid. The coils E are wound conically upon the cores, so as to 


erenttite the magnetism towards the poles, and the field electro- 
‘agnets are made hollow. ‘The wires for the field magnets are of 


rectangular section, so 


being supe The wires of the large magnets are inclosed 


in an envelope B of thin sheet metal in order to concentrate the 
action of the wires upon the core.. The outer field magnets B are 
fixed to the pole-pieces by steel bolts H, previously magnetised in 
order that sufficient residual ap raed shall always be retained 
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to rapidly charge at each time o The armature consists 
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of a ribbed iron cylinder I, in which the induced wire is inserted. 
The brushes consist of a roller or cylindrical brush b, ipterny tn 
contact with the collector, and coupled together so as to bear 
upon two adjacent segments for the purpose of reducing fric- 
tion. and wear, and. to prevent sparking ; the brushes are held in 
perfect contact by means of springs. (Accepted February 9, 1886). 


3524. T. J. Handford, London. (F. J. Sprague, New 
York, U.S.A.) Electro- ic Motors, [lld. 23 Figs.) 
March 18, 1885.—This invention relates to the regulation of electro- 
dynamic motors, and has for its object the providing of a complete 
system whereby the power developed at any given speed or the 
speed at any given power may be varied either automatically or 
by hand with the greatest readiness and precision ; the speed may 
be maintained constant under varying loads ; and the commu- 
tator brushes may be automatically maintained at the non- 
sparking points. At any given potential at the armature ter- 
minals a constant speed may be maintained under varying loads 
by varying the strength of the field inversely with the variation 
in the load. In the Specification No. 2266 of 1884 of applicant, is 
shown a motor armature shunted around a variable number of 
field coils, the armature being varied by shifting its terminals along 
the variable field coils. According to the present invention an 
additional series of field coils (independently of the armature 
circuit) is shunted around the sectional field coils, and provided 





with wires for varying the number of field coils around which it is 
shunted, whilst remaining in series with the rest. The illustration 
represents a motor having its armature and independent field coil 
variably shunted ego. $4 sectional field by the same commu- 
tator G, having con é, el, e2, e3, ef. Connections from the two 
ranges of sectional main field coils B of the motor are made to 
these blocks in the following manner. The first connection is 
joined to one block e, and the last one is ted to the opposit 
block el ; the second connection f is joined to two blocks ¢? on 
either side of e ; likewise the connection /! is joined to two blocks 
e8 ; the third connection to two blocks e4, and so on until the blocks 
meet on either side. The commutator has two pairs of contact 
arms 7 g' and h h'. The armature terminals are connected to arms 
qo and the terminals of the independent field coils D to arms 
hi, The rotation ofa pair of these arms shunts the circuit with 
which they are connected around a greater or less number of coils 
B, or reverses the current. Thus the current in the armature 
— strength of the field is regulated, (Accepted February 12, 





3599. A. Reckenzaun, London. Dynamo-Electric 
Machines. (8d. 5 Figs.) March 20, 1885.—The field magnets 
are constructed of a number of horseshoe magnets, lamine or 
plates without yoke pieces, in combination with intermediate or 
alternate segmental pole-pieces, plates all held ether by means 
of bolts so that intermediate air spaces are left. (Accepted 
January 26, 1886). 

15,455. J.C. Mewburn, London. (W. Main, Brooklyn, 
New York, U.S.A.) o-Electric Machines. (8d. 
27 Figs.) December 16, 1885.—This invention relates to motors 























of the class in which the action is dependent on the attraction of 
magnetised masses of iron, and not on the reaction of moving coils 


consequently no current is consumed in forcing a reversal of polarity 
to overcome residual magnetism and effect a repulsion of the 
mutually receding masses of iron. The soft iron core A consists of 
a core @ with three pole-pieces b and soft iron discs D. The maguet 
B consists of a cylindrical tube of soft iron cut to form fixed pole- 
pieces c. The three coils C are stationary, and fixed within the 
tubular magnet B and inclosing the core a. Each coil acts to mag- 
netise not only the free core within it, but also the fixed magnet 5 
surrounding it, so that they mutually attract each other, The 
discs D afford a magnetic connection between the armature core 
and the et B. The commutator F is made up of three inter- 
paper | members ¢ formed with projections g, which are presented 
in triple succession in the same circumferential plane, A roller 
g, which is equivalent to a commutator brush, rolls against the 
commutator touching the projections /, and the current enters 
the commutator from the line through this commutator pass- 
ing successively into the members ¢é!, e2, e3, and being carried 
thence to the respective coils C’, C2, C3. The current is taken off 
from the commutator members by rollers which are mounted. on 
springs to exon them into firm contact with the commutator. 
(Accepted February 2, 1886). 


ELECTRIC LIGHTING. 


2395. G. A. Nussbaum, London. Resistance Boxes 
Electric Lamps. (8d. 5 Figs.) 
February 21, 1885,—The resistance is d of a timat 





mixture of graphite and clay, in proportions depending upon the 
specific resistance required, (Accepted February 16, 1886), 


3115. R. Dick, Glasgow. Carbon Filaments for 
Incandescence Lamps. ([6d.] March 10, 1885.—The carbon 
filaments are formed from strands of silk or cotton, &., which are 
inserted in soft metal tubes and compressed within the tubes by 
means of dies or rolls to the desired density. They are then 
carbonised within the tubes under pressure by heating them to 
bright redness in a crucible or muffie. The metallic coatings are 
be removed by immersion in nitric acid. (Accepted February 2 


3379. W. P. Thompson, Liverpool. (C. Zipernowsky 
and M. Déri, Budapest, Austria.) Distributing Electricity 
{1s. 1d.) March 16, 1885.—Induction coils consisting of two 
coils of insulated copper wire with a common iron core similar 
to the Ruhmkorff apparatus have been used for the trans- 
formation of alternating electric currents. Electricity can thus 
be cheaply conveyed over lines of considerable length, and 
be utilised in a number of local circuits for lighting, but it has 
not been possible to increase or diminish the number of points in 
operation without affecting the working of the others to a marked 
degree. In order to render all individual points of consumption 
quite independent, the induction coils or transformers are, accord- 
ing to this invention, grouped so as to constitute secondary dis- 
tributing centres. The primary coils of the several transformers 
may be arranged either in series or in multiple arc circuits. 
The apparatus for the utilisation of electricity is in all cases 
connected up in multiple arc in the local secondary circuits. 
The secondary tension in the several local circuits is caused to 
remain almost unaltered in spite of any variations in the number of 
lamps in activity by the use of means whereby an invariable tension 
is maintained at the points where the primary current enters the 
local centres. For this purpose the electro-magnetsare excited by the 
combined action of two currents, one of which is nearly constant, 
while the other is produced by the main current through induc- 
tion in a transformer, and is therefore variable. The illustration 
shows one manner of employing a secondary generator A for regu- 
lating the machine in case of the electrodes being excited by a 
separate continuous current supplied at D. The main alternating 
current generated in the armature ¢ traverses the primary coil of 
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the transformer A, and thence proceeds to the various stations L, 
where it is utilised. The secondary induced current from A passes 
to two contact brushes b' and 62 of the commutator C attached to 
the shaft of the alternating current machine, On the same shaft 
there are two contact rings r* and 74 with two brushes 03 and 64, 
these latter being connected with the source of the continuous 
exciting current at b5 and 66, One end of the magnet coil wires M 
of the alternating current generator is connected to one of the 
two systems of sectors of the commutator, i.¢., with e', while its 
other end is fastened to the ring r4, the second ring r3 being con- 
nected to the other segment ¢ of the commutator. The magnetis- 
ing current therefore flows as a continuous current from bé to bt 
thence through M to cl, where it meets the variable reversed 
current. This latter passes through b', A, b? as an alternating 
current to join at c? again, the exciting current reinforcing or 
weakening it, and it then further proceeds to r*, 6°, and returns 
to 65, In the example illustrated the electro-magnets of the gene- 
rator have been assumed to be moving and the armatures 
stationary. By this means the magnets of the generator can be 
caused to vary automatically in such a manner, that the difference 
of potential of the current on entering the local centres will re- 
main nearly constant. The intensity of the primary current 
varies as the number of points of consumption in activity. This 
is caused by the counter electromotive force of the transformers 
somewhat increasing when the intensity of the secondary current 
diminishes, and vice vers@. The consumption of energy for each 
local station varies as the current in the corresponding local 
circuit, and consequently the total consumption of power varies 
in accordance to the total supply of current in the secondary 
circuits. (Accepted February 5, 1886.) 


A. V. Rose and G. F. Rose, London, Portable 
Electric Lamp. (8d. 11 Figs.) March 28, 1885.—This lamp 
consists of a pedestal containing two sets of electrodes and corre- 
sponding sets of vessels containing electrolyte, which can be 
moved with respect to each other for immersing the electrodes in 
the electrolyte. (Sealed March 12, 1886). 


12,205, C. Dornfeld, Caines and H. Mueller, Hot- 
tingen, Zurich. Regula tus for Arc 
Lam (6d. 1 .] October 18, 1885.—The distance of the 
carbon points is regulated by means of mechanism consisting of a 
rack and pinions, an escap t wheel and its anchor, and an 
electro-magnet in a shunt circuit. (Sealed February 5, 1886). 
Perey oe G. x. Yanghon. menden (The poevran Buel 
rms Manufacturing Co., Steyr, Austria.) Regulating Appa- 
ratus for Arc Lam; (8d. 1 Fig.] October 20, 











as to allow of a very large number of layers 





of wire. There is no reversal of current.in the exciting coils, and 





1885.—This invention relates to improvements in electric are 
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lamps for which Letters Patent were granted to applicant under 
No. 15,566 of 1884. When rocurrent is passing the carbon rods 
are in contact, so that in lighting the lamp it is not necessary to 
loosen the upper rod by easing the brake roller. By these means 
the lighting of the lamp is quickened and rendered more reliable. 
Accepted January 1, 1886). 


TELEGRAPHY AND TELEPHONY. 


1 P. Jensen, London, (E. Baron von Taund-Szyli, 
Graz.) Cable Telegraphy. (5d. 4 Figs.) February 2, 
1886,—The current has only to produce a minimum mechanical 
movement which sets in motion a strong local battery by the aid 
of which powerful movements are then produced. A polarised 
writing instrument is put in motion by a local battery by the aid 
of selenium and by light rays from a source of light thrown there- 
upon by means of a cable current. (Sealed February 2, 1886). 


2188. H.T. O. Fraserand F. Young,London. Mag- 
neto Call Bell Apparatus. (8d. 8 Figs.) February 17, 
1885.—A cord or chain is employed in conjunction with a clock or 
spring for rotating the armature of the generator in place of the 
geared or friction wheels, which are objectionable on account of 
the necessity to turn a handle, and owing to the unpleasant grind- 
ing noise they make when worked. (Accepted February 2, 1886.) 


2970. E. W. Lancaster, East Dulwich, Surrey. In- 
sulated Electric Underground Conductor. (8d. 
19 Figs.) March 6, 1885.—This invention relates to various modes 
of utilising wood or fibre for the insulation of electric conductors, 


(Accepted Janwary 29, 1886). 


3004. J. C. Sellars, Birkenhead. Telegraphic 
Cables. (8d. 8 Figs.) March 7, 1885.—The cable is con- 
structed in the form of a flat band and consists of a number of 
wires placed side by side and coated with damp resisting and non- 
conducting materials. (Sealed March 2, 1886). 


4423. S. P. Thompson, London. Electro-Telephonic 
Instruments. (8d. 5 Figs.) April 9, 1885.—The box A con- 
tains a spring B which may be of mica, ebonite, or other non- 
magnetic and elastic material, and is attached to the magnetised 
bar D. The pieces are attached towards the edges of the spring B 
and the coil E in connection with the external wires is arranged 
near the ends of the pieces C. The current due to the sound 





waves is caused to act upon the movable pieces C forming 
part of a circuit independently magnetised. The advan- 
tage of this arrangement is that there is no mechanical or 
magnetic constraint upon the central portion of the spring B, and 
it is therefore free to act in the most beneficial manner in receiving 
or transmitting vibrations. By these means y » and 
powerful articulation in the instrument is attained. (Accepted 
January 29, 1886). 


4541. J. G. Lorrain, London. Electric Telephony. 
{6d.} Aprii 13, 1885.—This invention has reference to telephonic 
systems in which condensers are used, either as transmitters or 
receivers on the statical fprinciple. Use is made of a series of 
secondary couples or accumulators, arranged so that they can be 
themselves charged in quantity by a primary battery, and arranged 
in series for charging the transmitters or receivers or the com- 
plete circuit. (Accepted January 26, 1886). 

5758. H. O. Adams, Birmingham. Telegraph 
Wires. (sd. 3 Figs.) May 11, 1885.—According to this in- 
vention the kerbs of streets are constructed hollow so as to contain 
and carry therein telegraph or telephone wires. (Sealed Feb- 
ruary 6, 1886). 


15,539. C. E. Allen, Adams, Massachusetts, U.S.A. 
Telephone Transmitters, (8d. 4 Figs.) December 18, 
1885.—This invention relates to that class of telephone trans- 
mitters in which the variations of a current are effected by vary- 
ing the resistance of a mass of conducting material. The mass 
is put under pressure by means of a weighted lever acting upwards 
which constitutes an automatic adjusting device for maintaining 
a constant uniform normal pressure in the mass. (Accepted 
January 19, 1886). 


15,701, A. E. Gilbert, Inverness. Elec Line 

ire, ([8d. 5 ph ge December 21, 1885 —This invention has 
reference to a shackle insulator for the terminating ends of electric 
aérial line wires. (Accepted January 26, 1886 


337. W. R. Lake, London. (J. W. Bonta, U.S.A.) 
Electrical Transmission of Sound. (8d. 4 Figs.) Jan- 
uary 8, 1886.—This invention relates to the “Reis” system of 
electrical transmission of sound which involves the alternate 
breaking and closing of the line circuit by the transmitter. Ac- 
cording to this invention sounds are transmitted over a secondary 
circuit by electric currents induced by varying, as well as breaking 
the contact between two electrodes in the primary circuit associated 
with the secondary circuit. B isthe diaphragm having on its rear 
end an electrode C preferably of carbon. The remaining electrode 





Disin the form ofa ball loosely su 
form E. The diaphragm, ball, and the table are in the battery circuit. 
The diaphragm is connected with one pole of the battery L B, the 
other pole of which is connected with one end of the primary coil 
of an inductorium L. The table E is connected with the other end of 
the primary coil. The secondary coil of the inductoriumis a portion 
of the line circuit. When the diaphragm is vibrated by sounds 


upon an inclined plat- 


magnet 
shunt coils connecti 
the one or the other of the shunt coils in its action accordin 


ELECTRIC BATTERIES, ACCUMULATORS, &c. 
1088. C. M. Newton, London. Galvanic Batteries. 
. 7 Figs.) January 26, 1885.—According to this invention, 
oxide of lead is employed in galvanic batteries as a depolarising 
body together with a solution of caustic potash or caustic soda or 
a mixtnre of both these alkalies, as an exciting liquid. (Sealed 
February 16, 1886). 


1764. J.S. Sellon, London. Secondary Batteries. 
(8d. 1 Fig.) February 9, 1885.—The battery comprises a series 
of horizontally disposed corrugated interstical plates or elements 
and a series of vertically disposed plates or elements arranged in 
openings in the horizontal series. The upper corrugations and 
interstices are filled with active material, while the lower corru- 
gations and interstices form p for the free circulation or 
dispersion of the electrolyte. (Sealed January 29, 1886). 





2747. W. Symons, Barnstaple, Devons. Storage 
Batteries. (4d.} | March 2, 1885.—The batteries consist of 


perforated carbon plates which are so made, that, when two are 
placed together, there will be found an inner chamber or cavity be- 
tween the two for the reception of oxide of lead. The carbon 
plates are connected together in series and are placed in cells 
containing the necessary liquid. (Sealed February 12, 1886). 


2795. H. J. Allison, London. (P. Benjamin, New York, 
U.S.A.) Secondary Batteries. [6d.] March 3, 1885.—This 
invention relates to a secondary or storage cell in which a solution 
of zinc sulphate is used and magnesium oxide is added to this 
— The electrodes are formed of lead. (Sealed February 2, 


3049. J. J. Coleman, Bearsden, Dumbarton. Gal- 
vanic Batteries. (8d. 4 Figs.) March 9, 1885.—This battery 
is constructed of pairs of elements of iron and copper immersed 
in horizontal cells containing a neutral Saline solution. The iron 
at the bottom is placed in contact with protosulphate of iron, and 
the copper above in contact with sulphate of copper, the two 
liquids being separated by a porous diaphragm. The solution of 
sulphate of iron upon evaporation and distillation yields sul- 
phurous and sulphuric acid which can be recombined with the 
recovered copper and used again, and a residue of ferric oxide 
which has a commercial value. (Sealed February 26, 1886). 


3260. J. Pitkin, London. Secon Batteries. 
(Sd, 2 Figs.) March 12, 1885.—The element is constructed of a 
central plate’of metallic lead against which the spongy lead or the 
peroxide of thin metal is held by perforated plates of ebonite and 
intermediate marginal frames of the same material, inclosing a 
ieee into which the active material is packed. (Sealed March 5, 


3888. L. P. Merriam, London. Electrical Batteries. 
(4d.] March 26, 1885,—To prevent leakage of the battery solution 
in the cells, the joints are formed by means of xylonite or other 
pyroxylin compound which is not affected by ordinary battery 
solutions, (Accepted January 15, 1886). 


C. Moseley, Manchester. Cells for Voltaic 
Batteriez. (4d.] April 2, 1885.—To prevent the leakage of the 
solutions in battery cells, a lining of india-rubber is cemented to 
the interior of the box or cell. The upper edge of the lining is 
coated with paraffin or ozokerit or with a varnish of pitch or 
bitumen, in order to prevent creeping of the solution over the top 
edge of the box. (Accepted January 19, 1886). 


6878. J. T. Armstrong, London. Electrical Bat- 
teries. (8d. 10 Figs.) June 5, 1885.—This invention relates to 
a battery which is posed of ti ted together by 
means of butt joints, the positive and negative electrodes being 
kept at a minimum distance by means of stop or distance pieces. 
A pair of closed movable liquid reservoirs are connected with 
the cells for the purpose of supplying, discharging, and renewing 
the exciting liquid. (Sealed January 29, 1886). 

9670. R. H. Courtenay, London. Generating Cur- 
rents of Voltaic Electricity. [lld. 14 Figs.} August11, 
1885.—According to this invention, the inner cells of voltaic 
batteries are formed of alternate plates of carbon or metal and 
porous substance, so that the exciting fluid may pass through the 
pe plates forming the sides of this inner cell and thus act on 
- 4 sides of the carbon or metallic plates. (Sealed February 9, 





ELECTRICAL SWITCHES. 


2162. A. P. Lundberg, London. Electric Light 
Switch. (8d. 8 Figs.] February 17, 1885.—The contact is 
made by means of a spring which is so fixed as to impart to the 
contact piece a downward pressure as well as a side movement, for 
the purpose of securing a rubbing, clean, and sure contact in the 
switch. (Sealed February 16, 1886). 


2490. R.E.B. Crompton, London. Switch Boards, 
(Sd. 6 Figs.) February 24, 1885.—The spindle }, operated by 
the handle a, is journalled in bearings }' b2, and is formed with a 
slotted holder b3, in which are secured the copper contact plates 
c; dd' are guard plates pressed on to this series of contact plates 
by the pressure of screwsee'. The metallic pieces f attached 
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to the insulating block g are eccentric, so as to “cause the contact 
plates c to make good and increasingly tight brushing contact by 
their rotation until they are sprung off the pieces f f! on to the in- 
sulating part g, and the connection is broken. (Accepted Feb- 
ruary 9, 1886). 

2924. J.S. Rawo Manchester. Automatic Elec- 
tric Coupler. (8d. 4 8.) March 5, 1885.—This invention 
relates to an automatic electric coupler for connecting and discon- 
necting a dynamo machine and a circuit by the movement of a 

bject to the opposing infi of two highly resisting 
ng the terminals. A low resistance coil assists 
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spoken against it the initial contact pressures of the ball are varied the direction of the current through it. (Sealed Mare 
resulting in changes of resistance of the primary coil. (Accepted 1886). : 
F 9, 1886). 3857. S. Z. de Forranti, London. Electrical 


Switches. (8d. 11 Figs.) March 25, 1885.—This switch is so 
constructed that by the first movement of the handle by means of 
which the circuit is made and broken, energy is caused to be stored 
upin a spring without affecting the contacts until the springs 
have been brought into such a state of tension or compression 
that they overpower the resistance which retained them ; they 
then fly quickly into position to make or break the contact. In 
switches for controlling the passage of stronger currents a shunt 
circuit is used through which the current has to whenever 
the metallic bridge piece is moved into such a position that it is 
no longer in contact with the metallic terminals, and this shunt 
circuit is made to pass through a liquid, and means are provided 
for gradually arresting the passage of the current through the 
liquid so as to completely break the circuit. The illustration 
represents a section of a switch in which both features of 
this invention are applied. The insulated sockets q! gq? re- 
ceive the ends of the circuit conductors, and r! +? are contact 
springs attached to these sockets. The drum s contains water 
and turns about the hollow pivot s!; s* are blades fixed in 
the drum ¢ in electrical connection with it. The blades w' are 
electrically insulated from thedrum, but are in metallic connec- 





tion with another by means of posts w. In one position all these 
blades s* and w! are beneath the water, and when from this posi- 
tion the drum is turned half round the blades are lifted entirely 
clear of theliquid. A bandle is attached at x' to the axisz. On the 
edge of the disc x? are ratchet teeth and a pawl to prevent the handle 
from turning in the wrong direction ; y is another disc provided on 
its circumference with a single tooth. On —— the handle z! 
a spring zat first becomes closely coiled until it is released so as 
tocause the disc y* and drum to rapidly revolve through half a 
turn. The contact spring 7! first passes to the contact surface v 
which it reaches before leaving the surface ¢', The current now 
has an alternative course open to it through the water in the drum 
tothe drum cases, and thence by the spring r? to the circuit con- 
ductor at q?._ A further movement severs the electrical connec- 
tion between the ring r' and thedrum ; next the blades gradually 
emerge from the water, thereby completely arresting the current, 
and finally the springs 7! r? pass on to the insulated surface a' a*. 
The next half-turn given.to the handle serves first to wind the 
spring and then to liberate the drum and allow it to move rapidly 
under the influence of the spring for a half-revolution. Towards 
the end of this movement the contact springs r! and r? pass from 
the surfaces a! and a? on to the conducting surfaces ¢! and ¢?, and 
so the circuit is again closed. (Accepted January 26, 1886). 


15,617. H, B. Bourne and H. R. F. Bourne, London. 
Electrical Switches, (6d. 3 Figs.) December 19, 1885.— 
An eccentric or similar device is applied for the pu of mov- 
ing a contact piece under the influence of a spring out of the way 
of a pin for the purpose of liberating the same. The making 
and breaking of the contact is thus made independent of the con- 
trol of the operator. (Accepted Jannarg 26, 1886). 


CURRENT REGULATORS AND METERS. 


1184. D. L. Salomons, Broomhill. Regulation of 
Electrical Circuits. (8d. 6 Figs.) January 27, 1885.—The 
electromotive force of electrical currents is regulated by the 
employment of a counter electromotive force from a regulator 
motor controlled as to its speed by a hydraulic fan or flywheel, and 
placed in ‘‘ parallel” between the two leads of a main current to 
produce a practically constaut electromotive force in the circuit. 
(Sealed Fe ry 2, 1886). 


2271. J. W. Swan, Bromley, Kent. Electric Cur- 
rent Meters. (8d. 2 Figs.) February 19, 1885.—A clock, a 
galvanometer, and registering wheels, are connected together so 
that under the influence of the current to be measured a periodi- 
cal engagement of the operating parts takes place, and is main- 
tained for a lengthj of time varying with the strength of the 
current when the engagement takes place. (Accepted January 
22, 1886). 


THERMO-ELECTRIC GENERATORS. 


3845. H. Woodward, London. Thermo-Electric 
Generators. (8d. 6 Figs.) March 25, 1885.—The chamber of 
the generator which surmounts the source of heat is provided with 
rings or shelves, which are arranged one over the other, and the 
elements are di on these rings. The chamber and the rings 
are insulated by means of asbestos. (Accepted February 12, 1886). 


RELAYS. 


3553, J. Enright, London. Electric Relays. (6d.] 
March 19, 1885.—This invention relates to a relay in which con- 
taets are made by the use of a mercury cup and a piece of wire 
moved by the deflection of a magnetic needle, The energy 
necessary to establish electrical contact is thus reduced to a 


minimum. (Accepted Jannary 22, 1886). 


AUTOMATIC CIRCUIT OPENER. 


3353. T. Nordenfelt, (0. F. Joensson, Stock- 
holm.) ©) Electric Circuits to Prevent e 
(8d. 2 Figs.) February 10, 1885.—This automatic safety appa- 


ratus or cireuit opener consists of an electro-magnet in a derived 
circuit, and acting upon an armature attached to a spring and 
retained in a determined position by the locking of this spring 
with another spring until separa by the attraction of the 
electro-magnet which thereby causes the circuit to be opened. 
(Sealed February 12, 1886). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the poo time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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"EN GLISH AND AMERICAN LOCOMO- 
TIVES COMPARED. 
By R. H. Burnert, M. Inst. C.E. 


PROBABLY most persons who have seen examples 
of English and American locomotives would not 
find it difficult to recall to their mind’s eye engines 
of very distinctive appearance ; yet it would not be 
easy for many of them, perhaps, to name even a 
single feature constituting, from a mechanical 
point of view, an essential difference between 
the two. In fact, the writer has met with persons 
of considerable knowledge in some branches of 
engineering, who had gone the length of writing 
strongly in favour of one make of engine as against 
the other, who, nevertheless, when asked what they 
regarded as constituting an ** American” locomo- 
tive, in contradistinction to an English-made one, 
have shown considerable hesitation in giving aclear 
and definite answer to the question. It is not to 
be wondered at, therefore, if much that is spread 
abroad in favour of American engines is accepted in 
blind faith by many who ought to know better, and 
notwithstanding all that has been published on the 
subject. 

In an American locomotive the curious-looking 
‘‘cowcatcher,” the giant lamp and balloon-shaped 
chimney, in front ; the tolling-bell and ornate sand- 
box and steam-domes, above ; the naked-looking 
frames and wasp-like attachment between the 
cylinders and wheels, beneath ; the many-wheeled 
tender behind ; and last, but not least, the brilliant 
display of gilt and paint, in all directions, constitute 
well-marked features in contrast with an English 
locomotive. 

These peculiarities, which impress, and perhaps 
delight, the untutored eye, are, as is needless to 
say, wholly superficial and of no importance ; and 
if no other differences than these existed between 
English and American locomotives there would be 
little to choose between them. Important differ- 
ences do, however, exist, as is well known to loco- 
motive engineers, and in respect of minor details 
the differences are numerous.* The broad, main 
differences are, nevertheless, few in number, and 
can be summed up in very few words. But before 
doing so, it may be noted, as one feature of Ameri- 
can practice, that the cylinders are invariably, it 
may be said, placed outside and horizontal, a bogie, 
with either two or four wheels, being used to sup- 
port the front of the engine. Yet, as these features 
are common envugh in locomotives used in this 
country, as well as in Europe generally, and in 
other parts of the world—notwithstanding that 
opinion is divided here and in those countries as to 
the relative merits of outside and inside cylinders, 
and horizontal and moderately inclined ones, as 
well as to the utility of a bogie in all cases—the 
American practice on these points can hardly be 
regarded in the present day, at all events, as con- 
stituting a distinctively American type. Neither 
can differences in respect of dimensions or pro- 
portion of parts, such as the size of the wheels; 
the diameter and stroke of the pistons ; or the area 
of the grate and heating surfaces—in which points 
some American engines are peculiar—seeing that 
there is no fixed rule in America in regard to 
these proportions, and that whatever proportions 
are found to be best suited for the particular 
conditions, as regards gradients, speed, quality of 
the fuel, &c., under which the engines are re- 
quired to work, are equally open to be adopted 
by the locomotive makers of either country. 

The broad, main differences are briefly as follows: 
Bar-frames in American engines, in place of plate- 
frames in those of English make, and the modes of 
attachment of the cylinders to each other and to 
the frames peculiar to each system; the use of 
cast-iron wheel centres in American engines, in 
place of wrought-iron ones, as in English practice ; 
the adoption of iron, or steel, plates and stay-bolts 
for the inner fireboxes of American locomotives, in 
place of copper plates and stay-bolts, as in English 
engines ; the use of iron tubes in the former, in 
place of brass ones in the latter ; and, lastly, the 
practice of supporting the tenders of American 
locomotives on four-wheeled bogies, instead of 
using four, or six, independent wheels, as in Eng- 
lish practice. It may be observed here that the 
under-frames of American tenders are as a conse- 
quence somewhat different from English ones ; but 
although this affects their efficiency, it may be 
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treated as a difference rather of detail than as one 
of first importance. It should also be noted that 
some American locomotives have boilers of peculiar 
construction, as for instance the ‘‘ Wootten,” the 
‘* Woodcock,” or the ‘‘ Ely” form ; but they are 
exceptional and cannot be regarded as typical of 
American practice, any more than engines in this 
country with the ‘‘ Beattie” or the ‘*‘Cudworth” 
form of boiler would have been regarded as typical 
of English practice. 

The adherence by American makers to the 
old-fashioned, and in this and all other coun- 
tries, obsolete bar-frame, in combination with 
the peculiar cylinder attachments which American 
makers adopt, is—apart from the differences, im- 
portant as they, resulting from the quality of the 
materials used in the two countries respectively— 
one of the most important differences in the prac- 
tice of the respective countries, and exercises the 
most marked influence on the details of construc- 
tion. As to the bar-frame itself, itis nothing more 
than a remnant from the old-fashioned, primitive, 
‘* Bury” engine used in this country in the early 
period of railways ; although, to hear the advocates 
of American engines speak of it, one would suppose 
it was the outcome of American inventive genius. 
The writer remembers, many years ago, having 
to make on a colliery line in Staffordshire a sketch 
of one of these engines with bar-frames, with a 
view to its being repaired, the engine having 
been so long in use that it was found to require a 
new ‘‘lock, stock, and barrel” to make it fit for 
further service. What advantage is gained by re- 
taining that form of frame, apart from some pos- 
sible saving in first cost by reason of the ready 
attachment of the cylinders to each other and to 
the frames which it admits of, has always been a 
mystery to most people, although we believe the 
advocates of the plan claim for it greater strength 
than the plate-frame gives. Vertically, it has no 
superiority in this respect, and it may even be 
said to be inferior. Sidewise, it is more rigid ; 
but that, certainly, is of no advantage, but 
the reverse, to the engine on curved lines. On 
straight lines the plate-frame is quite rigid enough, 
and, if required, could easily be made as rigid as 
the bar-frame by a slight increase in thickness. 

The disadvantages of the bar-frame, on the other 
hand, are obvious and important. One of these is 
in the reduction of the available width between the 
frames, which has the effect of narrowing the fire- 
box at a most important point— namely, at the level 
of the firegrate—a serious objection on all railways 
of the ordinary 4ft. 84in. gauge and under, and 
one that applies therefore to the majority of rail- 
pas in the world, and to all the railways in our Aus- 
tralasian colonies, with few exceptions, the gauges 
adopted there being either the 4 ft. 8} in., as in 
New South Wales, or the 3 ft. 6 in. gauge, as in 
Queensland, New Zealand, Western Australia, and 
on the longer sections of the South Australian and 
Tasmanian systems, the only exceptions being in 
the case of the Victorian railways, and compara- 
tively limited sections of the South Australian and 
Tasmanian lines, where the 5 ft. 3 in. gauge was at 
first adopted. The loss in width by the use of the 
bar-frame results in the fireboxes of American 
engines being from 6 in. to 7}in., according to the 
power and size of the engines, narrower than those 
in engines of English design. With the 4 ft. 8} in. 
gauge it amounts to at least one-sixth of the width 
available for the grate, and with the 3ft. 6 in. 
gauge it is more than one-fifth. The firebox must 
on that account be made proportionately longer 
to obtain the required grate area. For example, with 
a grate area of, say, 18 square feet in the case of 
the 4ft. 8} in. gauge, the length of the firegrate in 
an engine with plate-frames would be 5 ft. 3 in., 
while in an engine with bar-frames it would be 
little short of 6 ft. 4 in., or about 13 in. longer. 
This increase in the” length of the firebox necessi- 
tates, as is almost needless to say, greater distance 
between the axles, with ‘correspondingly larger 
coupling-rods, or a shallower. firebox and less heat- 
ing surface, together with increased over-hang of 
the firebox and foot-plate tothe rear of the hind 
axle. The lengthening. of , the firebox also in- 
creases the difficulties.attending the staying of the 
roof-plate and the expansion; of the side-plates ; the 
latter giving rise to the American practice, incon- 
venient in many respects, of using corrugated 
plates in the endeavour to meet the evil. 

Another obvious objection to American practite 
arises from the mode of attaching the cylinders 
directly to each other, as adopted with the 











bar-frame. The prolongation of the cylinder 
castings for the purpose of uniting them and the 
frames together prevents, or at all events renders 
highly inconvenient, the placing of the slide valves 
inside the frames, as in English practice, and results 
in their being put in an exposed position outside 
(the usual place being on the top of the cylinders), 
and worked by rocking shafts. On the other hand, 
the English practice of bracing together the frames 
and cylinders by a hollow box-girder enables the 
valves to be placed in a warm and protected posi- 
tion under the smokebox, and so that they can be 
worked directly from the eccentrics, with a mini- 
mum of joints and wearing surfaces, and therefore 
with a maximum of accuracy and a minimum of 
cost. 

Coming nowto the differences in respect of mate- 
rials used ; the most important in its bearing on 
the first cost and subsequent endurance of the 
engines of the two countries is the use of iron tubes 
and of iron or steel plates for the inner fireboxes 
of American locomotives, in place of brass tubes 
and copper plates as in English practice. This is, 
however, rather a commercial than a mechanical 
question, and can be disposed of in very few 
words. Whether copper plates and brass tubes 
can be dispensed with advantageously, and without 
increased cost for maintenance and repairs, is 
largely dependent on the quality of the water, and 
to some extent on the fuel, used. If the water is 
good and does not tend to rapid corrosion and in- 
Jurious deposits, iron or steel plates and tubes may 
give fairly good results; but if the water is bad, 
and that is the more common experience, especially 
in countries where the rainfall is irregular, iron 
tubes and plates more rapidly give way than do 
those of copper and brass. That being so, it is 
not necessary to enter into any argument to 
show, what has often been demonstrated already, 
that the saving in first cost by the use of iron 
or steel plates and tubes is far more than counter- 
balanced by the extra money spent in renewals, 
and by the loss of interest and the earning power 
of the engines by their being more frequently in 
the shops for boiler repairs. 

In the next place reference may be made to the use 
of cast iron for wheel centres in American practice. 
Here considerable saving in first cost is doubtless 
effected, for which American engineers may claim 
credit so far, perhaps, as wheels not exceeding 
3ft. 6 in. or 4 ft. in diameter for goods engines are 
concerned, as the cast iron used in the States is cre- 
dited, and doubtless with some reason, with being 
tougher than that of English make, while the 
greater rigidity of cast iron, in comparison with 
wrought iron, is not appreciably felt with small 
wheels at the slow speeds at which goods trains are 
run. But for wheels of larger size, as for passen- 
ger engines, cast-iron centres are greatly inferior to 
wrought-iron ones in respect of weight, rigidity, 
and liability to fracture at the boss. Besides, there 
is another serious objection to cast-iron wheels, and 
one, moreover, which applies equally to all sizes, 
and it is this, that the contact of the cast-iron bosses 
with the cast-iron axle-boxes supplied with Ameri- 
can engines results in great wear—especially in 
dusty countries—on lines with sharp and frequent 
curves, such as are common in the colonies, and 
indeed in all countries where first cost in the con- 
struction of the lines is an important considera- 
tion. 

Passing now to the details of a minor kind, 
it may be remarked that some of them indivi- 
dually and alone might not be regarded as serious. 
Collectively, however, they form a most important 
feature in any comparison between English and 
American locomotives. Commencing with the 
front end of the engine, and following the parts 
backwards as systematically as possible, the bogie 
first invites remark. On this point one may say 
without hesitation that the bogies of many American 
locomotives, in comparison with those of English 
construction, are about as poor specimens of work- 
manship and material as could well be applied 
to a locomotive engine, being for the most part 
combinations of rudely bent bars, and paltry bolts 
and pins, such as one might expect from the hands 
of a country blacksmith of limited resources ; 
while as regards principle of action they have 
certainly nothing to recommend them in preference 
to bogies of English-made engines of the present 
day. The wheels of the bogie, too, are-often made 
with chilled treads and flanges, in place of using 
steel tyres, as in English practice. Then as to 
axles and axle-boxes. Here, again, American 
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locomotive makers, in search of some saving in 
first cost, and regardless of ulterior consequences, 
fall short of English practice. While locomotive en- 

ineers in this country turn the wheel seats to a 
fae diameter than the journals, to prevent the 
risk of breakage within, or at the point of junction 
with, the boss and turn all collars out of the solid 
metal, American practice is to reduce the ends of the 
axles where they enter the boss to an equal, and often 
to a less diameter than the journal, and to shrink on 
hoops for collars. The material of which the axle- 
boxes and axle-forks in American engines are made, 
as well as the surfaces and fittings in connection 
therewith, are inferior to those usual in locomotives 
made in this country. Furthermore, the steel of 
which the tyres are made in America is not so 
durable as the steel used for the purpose in English- 
made engines, and on this account, coupled with 
the punishment they get under cast-iron wheel 
centres, the tyres have to be more frequently 
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turned up and renewed than those on an English 
engine. 

As regards the tender of an American locomo- 
tive, it will not bear comparison with that of an 
English engine as regards either design, strength, 
or durability. The instability of the bogie at- 
tachments’ to the under-frames makes it vastly 
inferior as a ‘‘ braking” machine in comparison 
with an English six-wheeled, or even four-wheeled, 
tender ; a matter of vital importance in countries, 
such as Australia, where the railway gradients are, 
as a rule, exceptionally steep and frequent. On the 
application of the brake-blocks to the wheels a 
wabbling action of the bogies results, which mate- 
rially reduces the retarding effect of the tender. 
The wheels of the tenders of American locomotives 
are, like those of the bogie, usually made with 
chilled treads. Flat places quickly wear on them 
through the chilled surface, and they have soon 


to be discarded on lines where the brakes are 
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much used. Finally, taking the engine and tender 
as a whole, there is a notable lack of wearing 
surface and proper fit in the joints and attach- 
ments of the minor fittings—such as brake hangers, 
spring links, compensating beams, &c.—in com- 
parison with the like parts in English engines. 
Cast iron, too, is more generally used in Ameri- 
can engines. Pipes and other parts are made of 
cast iron, for which copper or brass is used in 
English-made locomotives. Moreover, the brass- 
work of American engines is less substantial, while 
the general finish of both 7 and tender is 
inferior. These matters, trivial as they may seem 





to those not conversant with the construction 
| and working of locomotives, materially affect the 
| first cost, as well as the after expenses of main- 
| tenance and repairs. To give a measure of 
| the extent to which the various differences we 
have enumerated between American and Eng: 
ish locomotive practice affects the prime value, 
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it may be stated that, taking for example an engine of | done without lessening the efficiency, or adding to | THE AMERICAN INSTITUTE OF 


the “Mogul ” type for the 4 ft. 84in. gauge, with, | the expenses of working and maintenance, the | 
say, 18 in. by 26 in. cylinders and 4 ft. driving- | peaeties id a proper and creditable one. But what | MINING EN GINEERS. 
Wheels, the excess of value in an engine made in | evidence, it may be asked, is there in existence, or | (From our New York CorRgsPONDENT.) 
accordance with English practice over one made in | has ever been produced, of a reliable kind, to show (Concluded from page 294.) 
pag er, with American practice would amount | that the saving in first cost effected by American Tue Ciapr-GrirFitH PRocEss. 

’ 


Me east, 2501. for material alone, and to 1501. | practice is attended with commensurate results ? 
ps hae respect of construction—or a total of | To those practically acquainted with the working of 
east 4001. per engine. | American and English-made locomotives under like 


Of course, in so f eae 
effected by A so far as any reduction in first cost | 














THE next paper read was the one calculated to 
make the sensation of the meeting, namely, an 
essay on the Clapp-Griffith process, by Mr. J. P 
0 , conditions, it is not surprising that, to the above | Witherow. Probably nothing since the Bessemer 
merican practice can be shown to be | question, Echo answers, ‘‘ Where ?” | process was announced has excited so much atten- 
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tion or discussion in the American steel trade as 
the Clapp-Griffith system of working, and as the 
»rocess is a new one, for which great claims have 
liek made, we propose to deal with it rather at 
length. First, then, on pages 316 and 317 we give 
in Figs. 6, 7, and 8 views of the Clapp-Griftith 
plant as constructed for the Glasgow Iron Company 
of Pottstown, Pa. The following references will be 
identified by the corresponding letters on the en- 
gravings. 

. Hoist for cupolas. 

. Hoist engine. 

. Cupolas. ‘ ; 

. Charging ladle in its position on scale. 

; ah scale stand and shield. 

. Cupola charging floor, 25 ft. above general level. 

' », _ tuyere floor, 10 ft. above general level. 

. Charging and bottom crane, shown handling a bot- 
tom, ¢. 

. Blast receiver for converters. 

. Blast pipe for cupolas. 

Blast main to blowing engine. 

Converters, 

Ladle crane. 

Ingot cranes. 

Pulpit platform. 

Pressure pump. 

Accumulator, 

Drying ovens for converter bottoms. 

Fireboxes for drying ovens. 

Drying oven chimney. 

. Ganister grinding pan. 

. Crusher, 

. Blowers. 

. Westinghouse engine, driving blowers, grinding pan 
and crusher. ; 

. Horizontal blowing engine, 20 in. and 48in. by 


> 


42 in, 
. Feed-water heater. 
. Casting pit. 
B B. Boiler feed-pump. 
Elevated track. 
Piers for columns of iron ations: 
Stairway to reach charging floor E. 
Converter bottom, handled by crane G. 
Weighing beam for charging scale. 
Safety valve for blast receiver H. 
Platform around converter, 11 ft. above general 
level. 
Casting ladle. 
Operating platform on charging and ladle cranes. 
Chong adle in position for charging the con- 
verter. 

i. Converter blast connections, 

a charging runner, with hooks for tipping 
charging ladle h. 
+. Converter platform stairway. 
. Lever for valve controlling hydraulic jack under 

converter. 

. Valve lever for charging crane G, 
ingot cranes M, M. 
= 5, casting crane L, 
. Pulpit platform stairway. 
. Drains and sewers for hydraulic piping. 
. Steam connections. 
. Exhaust pipe. 
. Bottom car tracks, 32 in. gauge. 
, Converter bottom in position for repairs. 
o bottoms in drying ovens. 
. Boiler chimneys. 
. Countershaft, driving grinding pan and crusher. 
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wv 
y. Extension of casting pit, in which casting ladle g 
swings when in position at converter tapping 
spout. 
z. Sewer man-holes, affording access to crane cylinders, 
valves, &c. 
. Supports for cupola blast pipe. 


- »» converter blast pipe. 


The early history of the process under notice begins 
in 1882, when Mr. Thomas Griffith, while experi- 
menting for Messrs. Gilchrist and Thomas, believed 
that a small pneumatic steel converter could be con- 
structed using a mild blast and small quantities of 
metal which would produce steel superior to Bes- 
semer. His plan contemplated using tuyeres in 
the side of the vessel for reducing the pressure of 
the blast, and tapping the slag during the interme- 
diate stages of the blow. Finding Dr. Clapp, of 
Nantyglow, Wales, had also patented investigations 
bearing on this, a joint interest was effected. After 
various disappointments a plant was constructed, 
the converter vessels having mevable bottoms, and 
the complicated tuyere plugs with differential pistons 
and air connections being dispensed with. Natural 
gas was employed ; by its agency the bottoms were 
thoroughly dried, so that they have stood 89 heats. 
A greater cupola capacity has assisted the produc- 
tion of a larger output, the number of blows per ton 
ranging from forty to fifty, giving in double turn 
130 tons to 150 tons in twenty-four hours. 

In respect to cost the Tables annexed show what 
the inventors claim can be done running 100 tons 
in twenty-four hours. 


REPORT OF OPERATIONS IN OLIVER BROTHERS AND PHILLIPS’ CONVERTING DEPARTMENT DURING THE WEEK 
ENDING FEBRUARY 6, 1886, 












































fae <— © { : } 
| Materials Charged. ieiisias 
| Number eines | Rokto 
Dare. Turns. =) (aoa Steel ae 
of Blow | ' is Produced.| Used. 
| | Pig. Scrap. Coke. ear Ferro. 
Monday, February 1 .. Day 42 123,620 | 16,200 122,400 
Monday, February 1 .. Night at | 135,970 | 17,810 134,650 
Tuesday, February 2 .. Day 39 | 123,750 6,875 900 
Tuesday, February 2 .. re ..| Nigh 41 | 128,500 | 28,325 120,400 
Wednesday, February 3 +> s Day 42 | 130,900 15,825 125,580 
Wednesday, February 3 . Night 45 134,300 18,225 137,250 
Thursday, February 4.. ay 42 124,100 15,500 124,740 
Thursday, February 4.. i ..| Night 41 124,800 | 22,325 120,540 
Friday, February 5 .. a --| Day 44 127,500 18,275 129,800 
Friday,February5 .. ..  ..| Night 50 144,500 | 15,700 149,000 
Saturday, February6 .. Day 31 66,300 | 12,250 ‘a 92,850 
Total oe s ‘ | 461 | 1,864,240 182,310 193,300 38,665 17,012 {1,878,110 | 7 
Total metal charged 1,546,550 Ib, 
», Steel produced .. a om = ba ne 1,378,110 ,, 
Loss in converting (11 per cent.) .. on ae we ¥ re 168,440 ,, 
Number of blows made. . is es ws as oe he 461 
* bottoms used (average blows per bottom, 65 8-10) .. 7 


Summary of Cost based on Bessemer Pig, 0.12 Phos. | Paxton Mills, at Harrisburg, sent out his own 














pig metal, containing about 0.4 of 1 per cent. 

= a — phosphorus, in care of his superintendent, Mr. 

7 ae | ; ‘_| Denny, and had it converted, the ingots on 

; tons dols. _dols, dols. analysis showing from the three heats 0.37, 0.44, 

He egy te ene “e+ ee Set 13.80 and 0.34 of 1 per cent. of phosphorus, and we 
Coke, as above 96.65 ;, 2.00 193.30 .32 | quote from his letter to Captain Hunt, further 
Limestone, yanehone 17.25 ,, RS us “ sustained by one published in the Iron Age, as 
Fuel for steam, drying ‘bottoms, ladies, &c.| 48.00 ‘o7 | follows: “The Clapp-Griffith ingots turned up on 
Material for repairing bottoms, ladles, and Thursday. Tried one of each heat, breaking down 
Maintenance of ingot mous. =”: | 980 | qo. | Srst into nail slabs 12 in. by 12 in. by 2 in., then 
Labour, including superintendent, chemist, | rolling into nail plate and cutting into nails. Under 
pean pore a re see et ineote te treatment it behaved like mild Bessemer slabs 

rolling mill 968.70 | 1,57 | (only softer) that we have been working. It lost 

——— ——|——_ | I| per cent. in weight, in heating furnace from slab 

Total +] 146,180.67 | 22.96 | to plate (usual loss steel). In nails it stood the 

| tests of driving as well as average of Bessemer steel 

dols. | nails made from Pennylsvania Steel Company’s or 


Pann aon ned er al 9 °8' Homestead (Pittsburg) slabs. No appreciable 


pating'in eee metal charged ee ll 8-10 ; | difference in slabs tried from the three heats. We 
asing the cost of above week’s operation on pig metal contain- | gj . : . . 
ing 0.3 phosphorus, which produces steel admirably adap’ for did not give ag. extra annealing, but just sub 
nails, heavy hardware, tank plates, sheets, &c., the results would mitted them to regular treatment. We will goon 

and try the other ingots next week and roll some 


Average cost per ton .. 
bs ae 88 2-1 


be as follows : 


141-100 tons pig metal, at 15.00 dols. i -. tank plate. If any different behaviour develops, 
Other items as above ee aes . 8.18 | will advise you.” 
Cusetanhcgitinn .. _ qo63| Phe experience of General Powell, at the 


Western Nail Company’s plant, was quoted as 
follows: ‘‘ Our new Clapp-Grittith plant is de- 





adapted to present systems, and claimed that the 





process would place on the market a product 
double its former value at an extra cost of but | 
4 dols. per ton. Heclaimed that pig metal pur- 
chased 3 dols. per ton cheaper than Bessemer, and 
put through the Clapp-Griftith process, can be made 
into steel, and worked up into nails, and many of 
the miscellaneous forms in which merchantable 
steel is sold at a large profit. He cited Captain 
R. W. Hunt’s opinion on this as follows : 

‘During the time I was at the works of Messrs. 
Oliver Brothers and Phillips I saw some 130 or 
more heats of steel made from their regular mixture 
of iron. Most of these I also saw rolled both from | 
the ingots into billets and from the billets into sub- | 
sequent commercial products. The greater propor- | 
tion was reduced from 8 in. ingots into billets on a | 
20 in. muck-bar train, using the regular Gothic | 
grooves, the remainder on a 16in. mill. I can only | 


say that I never saw soft steel roll equal to it, and | 
I think the many steel experts who witnessed with | 
me the rolling of this metal will indorse my state- | 
ment. From the steel alluded to I did not see a 
single cracked ingot. I cannot say bloom, because | 
the ingots are at once rolled into billets, and even | 
in the highest phosphorus stuff, as the ingots be- | 
came reduced to billet, the cracks either pulled out, | 
closed up, or disappeared in some other manner to 
an extent beyond anticipation.” | 
As to the use of high phosphorus irons he says: | 
‘*T am full convinced that for nails and many other | 
purposes steel can be used to advantage which con- | 
tains up to 0.55 per cent. of phosphorus. I do not | 
think a metal with so great an amount of phos- | 
phorus would answer to put on the market for 
general purposes ; but where it is to be manu-| 
factured into specialties to which it is adapted it can | 
be profitably used. I can assure the Institute that 
I saw some very surprising results in the working | 
up of the high phosphorus steel made by me during | 
these last can. As before stated, it was all | 
utilised.” 
Others have also made practical tests on this | 








Mr. Witherow, in his paper, spoke of the ease 


with which the Clapp-Griffith process could be 


question, Thus, Colonel Henry McCormick, of the | 





veloping a grand result, and our entire system is 
working up to our fullest expectations as to quality 
of steel ingots and plate, heating and rolling 
throughout. We are making a slab ingot 50 in. by 
14 in. by 54 in. and 5 in., weighing 1000 lb., top 
pouring, ingot strips beautifully. The same is 
passed through a 234 in. three-grooved, two-high 
train, which in three passes gives a long slab 15 in. 
by 2# in., which is cut up into suitable sections for 
the various sized nail plate required, steel rolling 
soft, edges of ingots and nail plate unsurpassed ; 
nails Al. We have moved out cautiously, using 
75 per cent. of No.-1 Bessemer and 25 per cent. of 
Nos. 2 and 3 milliron, running about 2.00 in silicon 
and 0.15 to 0.17 in phosphorus ; results very fine ; 
will go up in phosphorus slowly and cautiously.” 
He‘then sums up by adding: ‘‘I am very much 
gratified over the results, and the full justification 
of my judgment in the choice made and plans 
adopted.” 

The mixtures used at this mill were No. 1 Besse- 
mer and Nos. 1 and 2 mill pig. They made steel 
from the latter with .16 and .19 phosphorus, using 
Missouri ores, and it gave as good results as the 
Bessemer and cost 3 dols. per ton less. Mr. 
Witherow further submitted the following results 
from ingots rolled to wire rod billets, which he 
claimed had never been equalled : 


Ingots it a vie 5,134,820 
To Oliver and Roberts, 
wire mill billets ... ... 4,784,763 
To Oliver Brothers and 
Phillips, crop ends 227,381 
To Oliver Brothers and 
Phillips, famgpaty ee oe 
Loss in heating and rollin ——_—_ 
' : 5,184,820 
Per cent. 
Percentage of loss in heating and rolling ... 1.8 
” ” crop ends ie .. 44 
defective billets 0.5 


He then asserted that the Clapp-Griffith process 
stood between the acid and basic Bessemer processes, 
and alongside of and cheaper than the open hearth 
for the production of soft steels of excellent quality 
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from low grade materials. He did not, however, 
claim that the steel made from these low grades of 
pig was equal to the best Bessemer. 

Mr. Oliver then invited the Institute to see 
thirteen trains of rolls all running on Clapp-Griftith 
steel, and stated that the converting house would 
be using a Dunbar pig iron with .25 to .30 of phos- 
phorus. They were making, he continued, grades 
of steel: No. 1, from the lowest phosphorus pig 
iron obtainable, for boiler tubes, boiler plates, car 
links, rivets, &c. ; No. 2, from ordinary western 
Bessemer pig, 0.10 to 0.12 phosphorus, for wire 
billets, sheet bars, &c. ; No. 3, from what is known 
in that section as good all-ore mill pig, 0.25 to 0.30 
phosphorus, for heavy hardware, lightning-rods, 
nail plate, tank plates, common sheet bars, &c. 

The discussion which followed was a lively one. 
Mr. Howe, of Boston, stated he had come to Pitits- 
burg to find out about this process, and had been 
unable to, and doubted if it should be called a 
‘‘process.” He thought the steel manufacturers 
had been shown that a small cheap plant could 
manufacture a large quantity of excellent steel at a 
low price, but thought the operation in the con- 
verter not greatly different from that in a Bessemer 
converter. Having withdrawn the claim for cheap 
installation and working, the only claim remaining 
was that, by removing the slag from the vessel, 
the reduction of silicon from that slag is prevented, 
and hence the product approximates wrought iron, 
and the presence of a given amount of phosphorus 
is less productive of brittleness. This he had failed 
to see sufficient evidence of, and did not consider 
established. Mr. R. W. Hunt replied that, going 
to see the Clapp-Griffith process with a prejudice 
against it, he came away with the opinion that the 
converter produced a better and more uniform low- 
carbon metal than the Bessemer. He also took 
issue with Mr. Howe’s statement that claims for 
cheapness of installation and working had been 
abandoned, asserting both to be facts. Mr. Howe, 
in reply, questioned the comparative cheapness of 
Clapp-Griffith plant as compared with the Bessemer. 
He showed that by using a stationary vessel the 
cost of a hydraulic cylinder rack and trunnions for 
rotating was saved, and that (and here seems to be 
the great point) placing the tuyeres some distance 
above the bottom of the bath of metal permits the 
use of somewhat lighter blasts, and hence is 
economical as regards engines and boilers, but this 
he thought was not a great saving. He also claimed 
that Bessemer works he was familiar with were 
making steel containing the same amount of carbon as 
the Clapp-Griffith. He stated that when the carbon 
in the steel was .10 or less, the silicon was below 
.01 per cent., and when the carbon is .10 to .15 
the silicon is always below .015. Mr. Oliver, re- 
plying, said : What by continual watching and in- 
cessant effort was done occasionally, they claimed 
to be able to do regularly and easily. He stated, 
further, that he had purchased as high as 25,000 
to 30,000 tons of Bessemer per annum, and fre- 
quently found even the best makers to change their 
product ina day, and in his rod mill they were 
using 4 in. billets from four different makers, and 
selling the product for from 3 dols. to 6 dols. per 
ton more than for the Bessemer billet. He thought 
these facts spoke for themselves. 

Mr. Jacob Reese referred to the effect of silicon, 
and stated that every metallurgist knew that steel 
with over one-tenth of one per cent. of silicon 
would not weld. To this Mr. Jos. D. Weeks re- 
plied that he had in his possession steel with 1.5 
per cent. and over of silicon that welded perfectly. 


Steet Borter Prats. 

The next paper was ‘‘ On the Recent Failures of 
Steel Boiler Plates,” by Mr. Wm. Kent. This con- 
sisted of an analysis of the causes of failure of two 
different boilers in England as reported in a paper 
by Arthur J. Maginis, in The Engineer, December 
11, 1885, The facts were, the material seemed of 
proper strength and was regularly passed by the 
Board of Trade and by Lloyd’s, and the boilers 
Inspected by surveyors of both Boards ; the material 
stood, without the slightest defect, the ordinary 
work of the boiler shop, including welding, each 
set of boilers worked satisfactorily at sea 23 years, 
and then showed signs of change. The boilers were 
properly used and under proper precautions. The 
boilers cracked in the combustion chambers, and 
when condemned and broken up seemed to go to 
oe all over (a good deal like the one-horse shay 
ot the Deacon). The chemical tests showed the 
material to be of good average quality. The follow- 





ing theories were given to account for the failures. 
The plates had initial stresses operating in them 
and tending to cause fracture ; homogeneousness, 
since it is the fibrous nature of iron which gives it 
a trustworthiness not possessed by steel ; crystallisa- 
tion ; internal deterioration ; the size of the plates, 
since large plates have greater internal strains than 
small ones; general unworthiness of Bessemer steel ; 
insufficient work on the ingots; and improper 
manipulation of the plates. 

Mr. Kent ought to have been daunted by the 
complete array of theories, and indeed it would 
seem as though every possible phase had been con- 
sidered, but Mr. Kent is not easily discouraged, so 
he simply brushed them all aside with the statement 
that they seemed to him to be insufficient. He 
showed that larger plates were in use, that internal 
strains existed in all steel plates which have work 
done on them while in the cold state, and that all 
steel plates are homogeneous and all liable to crys- 
tallisation. Both series of fractures occurring after 
the same term of service and in similar places, indi- 
cated that the steel was of the same quality, and of 
a quality different from steel boiler plate in general; 
and knowing they came from the same works, the 
conclusion is the steel was very different from that 
used by other boiler-plate makers, or was differently 
heated in the boiler shop. He showed the steel was 
bad, and then proceeded to ask a few conundrums, 
which developed his idea that ‘‘ the most probable 
cause of the so-called ‘ mysterious failures’ of steel 
boiler plates is not their homogeneity but their 
heterogeneity, and the latter is caused by imperfect 
mixture of the recarburiser with the mass of molten 
steel before casting.” 

A paper on ‘Soft Steel for Boiler Plates” was 
next read by Mr. Alfred E. Hunt, who elaborated 
on the methods of testing boiler plates and the 
qualities of steel to be used. The tensile strength 
of various sized boilers was given. 

‘The Iron Ore Deposits of Southern Utah” formed 
the subject of a paper by Professor W. P. Blake, of 
New Haven, Conn. Mr. R. W. Reynolds gave an 
account of the Ives photo process and illustrated it 
by specimens. Next came an illustrated descrip- 
tion of the ‘‘Cornwall Iron Ore Mines” by Mr. 
E. N. D’Invilliers, of Philadelphia, which proved 
interesting, and the model was examined carefully, 
as did a paper ‘‘On a New Method of Submarine 
Tunnelling,” by R. P. Rothwell, which was illus- 
trated. 

Tue Herne Sarety Borer. 

C. D. Meier, of St. Louis, read a description of 
the ‘‘ Heine Safety Boiler,” engravings of which 
are given in Figs. 9 and 10, on page 317. The first 
boiler of this description was built at Berlin in 
1879, for the Exposition, and has been in constant 
use ever since in a flour mill on twenty-four hour 
turns at a working pressure of 150 lb. and without 
any repairs. The first one built in the United 
States was in 1882. 

The boiler consists of an upper shell B, with dished 
or rounded heads, which forms the steam drum. 
Near each end, just inside of the heads, the 
shell is cut away on its lower side for about one- 
quarter of its circumference by a depth of 10 in., 
and here are attached two end chambers C C of an 
approximately square shape, generally about as wide 
as the diameter of the steam drum, flanged and 
rivetted to this drum at the reduced throats. (See 
front elevation.) These chambers are stayed by 
hollow stay-bolts of hydraulic tubing in such a 
manner, that two such stays support each tube 
and hand-hole. 

The tubes TT are 3} in. lapwelded flues and 
extend between the inner sheets of the chambers 
C C in which they are ‘‘ rolled” or ‘‘ expanded,” 
Opposite each tube in the outer sheet or plate of 
the chambers C C is placed a hand-hole large 
enough to insert or withdraw the tube in case of 
renewals. This hand-hole has inside and outside 
covers or caps H H, making a steam-tight joint, 
which by an ingenious device of locking can be 
removed in a few seconds when necessary to inspect 
or clean the inside of the tubes. The hollow stays 
already mentioned permit the passage of a 4 in. 
steam nozzle to blow off any soot accumulating on 
the tubes, and can be further utilised in regulating 
the air admission over the fire. 

Light firebrick tiles, resting on two adjacent 
tubes, form tubes around the water tubes, which 
are thus suspended in the heated gases sweeping 
along their entire length, making three turns before 
being carried over the steam drum to the breech- 
ing, which they reach with a temperature of Jess 





than 500 deg. Fahr. The boiler rests with the 
base of its front chamber on a cast-iron furnace 
front, while its rear chamber is free to follow 
expansion or contraction on ‘antifriction roller- 
chairs. 

The boiler is inclined about 1 ft. in 12 ft. from front 
torear. Thus the tubes rise from the cooler rear end 
to the hotter front end, giving a natural channel 
for the circulation of the water, which as it flows 
from the tubes into the enlarged area of the end 
chambers C C, permits the ready and free separa- 
tion of the steam bubbles. Both steam and water 
rising through the throats of the front chamber are 
deflected by the inclined plate shown in Fig. 10, 
the water flowing to the rear of the steam drum 
and dropping into the rear chamber C to continue 
its circulation; the steam passing over the screen 
plate L to the perforated dry pan A is dry and free 
from water spray. The inclination from front to 
rear insures a larger steam space in front anda 
larger water space in the rear of the drum B, which 
is about half full of water at middle gauge. 

The feed water is introduced through the front 
head of the steam drum by a pipe F, which enters 
the mud drum D, suspended in the steam drum 
near its back end 3 in. above its lower surface 
and entirely surrounded by boiling water. The 
feed water thus becomes heated as it flows to the 
rear of the mud drum, there depositing its sediment, 
which is blown off through the pipe shown in N, 
Fig. 10, while the clear water eddies over the sides 
and front head of the mud drum cut down about a 
quarter diameter as shown, Supplementary blow- 
off or drain-cocks are provided in the base of the 
rear end chamber C, The water gauge glass, gauge 
cocks, steam gauge and safety valve are attached to 
the front head of boiler, all appliances for control and 
safety being thus placed at one convenient point. 

These boilers are made throughout of mild plate 
steel. Amongst the strong features claimed are the 
unobstructed and rapid circulation, the large com- 
bustion chamber, the intense heat at the rear or 
lower end of the tubes, the free and gradually 
ascending travel of the products of combustion, the 
removal of the rivet joints from contact with the 
flame, and its general compactness and the perfect 
accessibility of all parts from without. The boiler 
can also be packed readily, 250 horse-power going 
in asingle car. It is believed to be adapted to all 
kinds of gaseous fuels. All the above points, and 
many others, were carefully elaborated and brought 
to notice by Mr. Meier in his paper, and those present 
were extremely interested in the boiler. Several 
prominentiron works have adopted it already, and 
its merits were discussed after the meeting ad- 
journed, which it shortly did to attend the banquet. 
This was a great success. President Bayles graced 
the head of the table, and in front of him wasa 
tiny gas derrick with its pump, ropes, and pipe, 
and at its top burned a flame of natural gas. 


EXcursIons. 

The next day was devoted to sightseeing, and 
first the Duncan Glass Works were visited and 
souvenirs given to the ladies ; the special train 
then rolled us to the works of Messrs. Jones and 
Laughlin, where everything indicated the highest 
prosperity, and the works are being enlarged 
by putting in some Bessemer steel furnaces. The 
cold rolled shafting was one of the sights, and 
attracted much attention. The chain factory was 
also sought by some of the visitors. 

On taking the train again, it was found to be rain- 
ing hard; this undoubtedly would have quenched the 
ardour of any but engineers; it only stimulated our 
party, however, for we were promised the sight of 
those thirteen roll trains running on Clapp-Griffith 
steel. The writer was fortunate enough to be withthe 
genial Mr. Oliver, and had the benefit of his attention 
and explanations. Like Mr. Howe, he wanted to 
‘*know you know,” or in other words to find out how 
the Clapp-Griffith process proceeded, and what hap- 
pened in the converter. The result was likea rule in 
arithmetic given in a country school, ‘‘just add and 
subtract and proceed as before.” The first answer 
was that by getting rid of silicon, ores containing a 
greater percentage of phosphorus can be used, and 
the second answer was, you could use an ore con- 
taining more phosphorus because the silicon was 
gotten rid of ; to both of these statements the 
writer agreed, and he has no doubt they are true. 
What changes a shallow converter bottom and a 
mild blast produce, however, we could not find out, 
and we know just as much about the process as we 
did before, and, indeed, just as much as our pleasant 
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THIRTY-TON STEAM COALING CRANE AT TROON HARBOUR. 


CONSTRUCTED BY MESSRS. A. F, CRAIG AND CO., 
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hosts desired we should. We saw, however, the 
thirteen promised rolls, and they seemed to be very 
successfully running. One was rolling Zin. strips 
for fencing of No. 16 wire, and handled it with 
great ease, 


A visit to the Edgar Thomson Works closed the 


ay, and in the evening, the usual thanksgivings | 


Scale, /4g of an inch to the ton. 


were made and appropriately received by our kind- 
hearted entertainers. One paper was read, deserv- 
ing attention at this time, by Mr. Peter Ostberg, 
of Stockholm, on the method of making wrought- 
iron castings, or Mitis castings.* 

* An account of this paper will be found in a ** Note” 
on page 305 of our last issue. 
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This closed the Pittsburg meeting, andall separated 
with the truly biblical feeling, that it had been good 
| for us to be here. 








THIRTY-TON STEAM COALING CRANE. 

THE engravings on the present and opposite pages 
illustratea30-ton steam coaling crane, now being erected 
at Troon Harbour, Ayrshire, for His Grace the Duke of 
Portland. The makers are Messrs. A. F. Craig and 

| Company, Caledonia Engine Works, Paisley, who have 
| alreadycompleted five of these cranes, and have in hand 
| two others which will be finished and erected in the 
| course of two or three months. Each of the cranes, im- 
mediately after erection, is tested with a load of 30 tons, 
which is raised to the full height, lowered to the 
ground, and again raised and turned round the com- 
plete circle. The first five cranes have satisfactorily 
passed through this ordeal, and four of them have been 
working constantly for a considerable time, and giving 
great satisfaction. Troon has long been favourably 
known as a coal exporting port, but till recently the 
| loading was entirely done a 3-ton wagons by means 
| of balance tips. Some years ago, two 25-ton cranes 
| were erected for lifting 10-ton wagons, and these have 
done very good service. One has been repaired and 
strengthened, and the other is to be superseded by one 
of the new cranes now under notice. Thus the harbour 
will soon possess eight first-class cranes, for loading 
with 10-ton wagons, and as each of these cranes can 
load at the rate of 200 tons per hour, this will afford 
facilities for a quantity of 1600 tons being put aboard 
per hour. 

In fixing the sites of the different cranes, special care 
has keen taken to utilise the best berths in the harbour, 
and at two of the deep-water berths, two cranes have 
been so placed that they can load simultaneously into 

| the two hatches of the same vessel. By this means a 
vessel of 1200 tons burthen can have her cargo put on 
| board in three hours, a matter of great consequence at 
| the ——_ time, when owing to the low rate of 
| freights, quick despatch forms an important factor in 
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the returns, It is to be hoped that the efforts of Mr. | prices firm. Forge iron is quoted at 16 dols. to 17 dols.; 


Adam Wood—who is His Grace’s manager at Troon, 
and by whom the improvements have been carried out, 
will result in a very large increase of the coal trade at 
that port. As will be seen from the illustrations, the 
cranes are constructed on the centre pivot principle; the 
pivot, which is of steel, being fitted into a strong eight- 
armed soleplate which is secured to foundation plate 
by eight steel bolts, each 3 in. diameter. In the case 
of four of the cranes, the foundations (Figs. 3 and 4) have 
14 ft. of concrete under the stonework. In the case of 
the other three cranes, the foundation plates are 
secured to the solid rock at a distance of 64 ft. from 
the quay level, as shown in Fig. 1. 

The framing of the cranes is made of steel plates, 
1 in. thick, stiffened with 6 in. by 6 in. by 1 in. steel 
angles, which are welded into a solid frame. The 
jib is made of iron plates, and is of I section, the 
edges being stiffened with angle iron. The race is of 
cast steel, and is 18 ft. in diameter, and made in eight 
segments. The race pulleys, pinions, brackets, &c., 
are also of cast steel, and the shafts are of best forged 
billet steel. Each crane has three pairs of steam 
engines ; one pair for hoisting, one pair for slewing, 
and another pair for tipping up the end of the wagon, 
so as to shoot the coals into the hold of the vessel. 
Chis tipping arrangement is a special feature in these 
cranes, as this work has hitherto been done by hand, 
requiring two men to work the crane. Now, with 
these cranes one man controls the whole work with the 
greatest ease, including the firing of the boiler. The 
boiler, as will be seen from Fig. 7, is of the vertical fire- 
box type, and is fitted with two cross tubes. It is con- 
structed entirely of steel, and for a working pressure 
of 60 lb. per squareinch. It has been found, however, 
that the work is easily done with an average pressure 
of 32 lb. per square inch, 

All the steel plates and bars for these cranes were 
supplied by the Steel Company of Scotland, and were 
tested to a strain of 28 tons to 30 tons per square inch 
with 18 per cent. of extension on 8 in. lengths. The 
iron plates and bars were tested to 21 tons per square 
inch with 10 per cent. extension on 8 in. lengths. The 
chains are of Bowling iron, and were supplied by Messrs. 
Dempster and Moore, Glasgow. The cranes are com- 
pact and strong, the strains being such as are shown 
graphically in Figs. 5 and 6. ‘They are used for 
shipping marine boilers, and for other purposes, as well 
as for loading coal, and are giving great satisfaction. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 20, 1886. 

In New York and Philadelphia, and in fact all along 
the Atlantic coast, very little activity is reported in 
the iron and steel trade. 
foreign prices, and brokers are canvassing the market 
quite actively for crders for iron and steel importa- 
tions. Some orders have already been placed, and an 
increased demand for tin plates is said to be at hand, 
in view of increasing requirements from consumers. 
In the interior a different condition of things exists. 
Trade is quite active. Mills are working nearly all 
full time. Some idle blast furnaces have , blown 
in, and a general activity prevails. At Pittsburg the 
production is 2000 tons of metal from the thirteen out 
of the seventeen furnaces in blast. The daily consump- 
tion in the Pittsburg mills is 3000 tons. The ten 
Danks puddling furnaces, which have have been idle 
for five years, have been improved, and are now running 
night and day, turning out a superior quality of iron. 
The Carnegie interests are putting up a million dollars’ 
mill to turn out plates for the Government. The same 
favourable report is received from several iron centres 
in the Ohio Valley and in the Lake regions. More iron 
is being made with a slight improvement in prices. The 
coke syndicate met in Western Pennsylvania this 
week to devise some scheme for regulating production 
and maintaining prices. Strikes continue throughout 
the country, but the iron trade is only indirectly 
affected, as the sliding scale is realised in nearly all the 
mills throughout the country. The puddlers’ wages 
range from 3.25 dols. to 5.50 dols. per ton. The 
window-glass manufacturers of Pennsylvania held a 
convention this week for the purpose of making radical 
changes in the sale of glass. Importations of window 
glass are probable, on account of the high prices in 
American markets. Additional orders for merchant 
steel have been sent abroad, but this upward tendency 
is being carefully considered by manufacturers, and 
efforts will be made to protect American interests by 
lower prices. Railroad builders are making more 
complaint than usual over the high prices of steel rails 
and the apparent determination of makers to advance 
prices still further after Congress has adjourned, when 
tariff agitation will have subsided for the year. Prices 
have advanced 50 cents per ton within a week, and 
there are inquiries in hand for over 100,000 tons, in all, 
for western and southern roads, besides no small 
demands for trunk lines east of the Mississippi. Quo- 
tations are 35 dols. to 36 dols. The plate, bar, and 


sheet mills are running more steadily with increasing 
busincss, 


The crude iron industry is very active and 


Unusual interest is taken in | q 








foundries, 17 dols. to 20 dols. ; Bessemer, 19 dols. to 
20 dols. ; spiegeleisen, 26 dols. to 27 dols. for 20 per 
cent. Nails are 2.40 dols. to 2.50dols. It is expected 
that in two or three weeks the striking mania will 
have about run its course. The strike of 10,000 rail- 
roaders in the south-west will be brought to a close in 
a few days. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, March 23, Messrs. Caird and Co., 
Greenock, launched a steel screw steam yacht, which has 
been built for Mr. James T. Caird, senior partner of the 
firm, She isnamed the Morven, and is a vessel of 342 tons 
Thames yacht measurement, measuring 170 ft. by 22 ft. by 
13 ft. Acommodious deckhouse, 56 ft. by 9 ft., is fitted 
on the upper deck, at the aft end of which there are the 
engine and boiler spaces and the galley. The fore end of 
this will be luxuriously fitted up as a lounging saloon, 
measuring 22 ft. by 9ft. Her structural arrangements 
embrace several important features, the chief of which is 
the dining saloon, which is situated amidships, and ex- 
tends the full width of the vessel, the dimensions being 
20 ft. by 16 ft. Amongst her mechanical fittings there 
will be Muir and Caldwell’s steam steering gear on the 
top of the ’midship deckhouse, Baxter’s patent steam 
windlass forward, and Messrs. Caird and Co.’s steam 
steering gear aft. The Morven is to be fitted with a set 
of triple expansion engines, 


Messrs. M‘Knight and Co., Ayr, on Friday March 26, 
launched the Piscator, an iron screw steamer of 240 tons 
gross register, and measuring 130 ft. by 21 ft. by 10 ft. 
Built to the order of Messrs. Thomas Maclaren and Co., 
Glasgow, she has been constructed under special survey to 
class 100 A 1 at Lloyd’s to the Board of Trade require- 
ments for passenger certificate. Messrs. Muir and 
Houston, Glasgow, are supplying the Piscator with com- 
pound surface-condensing engines, the cylinders being 
18 in. and 34 in. in diameter respectively, with piston 
stroke of 24in. The working boiler pressure will be 85 Ib. 
per square inch. 

On the same day the screw steamer Countess of Lis- 
burne, lately built by the Grangemouth Dockyard Com- 
pany, went down the Firth of Forth for a trial of her 
machinery. A speed of 11} knots was obtained on the 
measured mile. ‘The vessel has been built to the orders of 
the Aberystwith Steam Packet Company and is intended 
for the general coasting trade. 





On the 28th March the s.s. Valiscucus, which has just 
been built by Messrs. R. and W. Hawthorn, Leslie, and 
Co., Hebburn, tothe order of the Ocean Steamship Com- 
pany, and engined by Messrs. Robert Stephenson and 
Co., Newcastle, had a very successful trial on the 
measured mile at Hartley. The dimensions of the vessel 
are as follows: Length, 320ft.; breadth, 36 ft.; and 
depth 27 ft. 9in. Her engines are of the Holt’s tandem 
esign, having cylinders 27 in. and 58in. in diameter with 
a stroke of 5 ft., and indicating 1265 horse-power. Steam 
of 801b. pressure is supplied from one large double-ended 
steel boiler of a total weight of 75 tons, and this is fitted 
with Fox’s patent corrugated furnaces. A mean result 
of 124 knots was attained at full speed during several 
runs and the engines worked most smoothly and proved 
themselves to be easily handled. This is the third of 
four similar vessels now being built and engined by the 
same firm, 





NOTES FROM THE NORTH. 
GLasaow, Wednesday. 

Glasgow Pig-Iron Market.—The market was again 
strong last Thursday, and warrants were difficult to get, 
with the result that prices ran up to 39s.—being an ad- 
vance of 64d. per tun from the previous day, and of 10d. 
from Tuesday’s lowest. During the forenoon market 
there were transactions at 38s. _ to 39s. 04d. cash, also 
at 38s. 64d. to 39s. 14d. one month, with sellers at the top 
quotations, and buyers at 4d. per ton lower. In the after- 
noon business was done at 38s. 104d., 38s. 10d., and up to 
39s. Okd. cash, also at 38s. 94d. to 39s. O}d. one month, 
and the close was sellers at 39s. cash and 39s. 04d, one 
month, with buyers at 4d. less per ton. Friday’s market 
opened very strong, and prices touched 39s.6d.—the 
highest since the beginning of February, and 1s. 7d. above 
the lowest quotations during March. ‘Transactions were 
reported in the morning at 39s. to 39s. 6d. cash, also at 
39s, to 39s. 64d. one month, and the close was nominally 
39s. 6d. cash and 39s. 7d. one month. The market was 
irregular inthe afternoon, with transactions done at 39s. 5d. 
down to 39s. 34d., up to 39s. 54d., and back to 39s. 3d. cash, 
also at 39s. 54d. to 39s, 3d. one month, the close being 
sellers at 39s. 3d. cash and 3s. 34d. one month and buyers 
at 4d. per ton less, The warrant market was very firm 
on Monday, and another large advance in prices was 
secured, the closing rate being 1s. 44d. per ton over last 
week’s closing quotation. Prices were run up to 74d. 
above the 40s., which was the lowest for a period of 
thirty-two years—from 1853 to 1885—and the closing price 
was 2s. 84d. above this year’s lowest. Business was re- 
ported on forenoon ’Change at 39s. 3d. to 40s. 2d. cash, 
also at 39s. 4d. to 40s. 3d. one month, and the close was 
buyers at 40s. 2d. cash and one month, and sellers 
wanting ld. per ton higher. Yesterday’s market was 
much excited by the announcement of two defaulters, 
Messrs. George Murray and Robert Gillan, who had sold 
very largely without having secured iron to meet their 
contracts. This fact in some measure affords an ex- 
planation of the rise going on in the price of warrants for 
several days. Prices went up to 4is., being a further 











advance of 44d. over Monday’s advance of 1s. 44d., but 
in the afternoon prices fell 104d. per ton, so that all the 
forenoon gain and 6d. of Monday’s advance was lost. On 
forenoon ’Change transactions took place at 40s. 7d. to 
41s. cash, also at 40s, 84d. to 41s. one month, with buyers 
at the close at 41s. cash and one month, and sellers 
at 4d. per ton more. In the afternoon iron changed 
hands at 40s. 114d. to 41s. ft cash and one month, 
the close being sellers at 40s. 14d. cash, and 40s. 2d. one 
month, and buyers at 4d. per ton under. The market 
was much quieter to-day, but a considerable amount of 
fluctuation in prices took place. In the forenoon the 
rates were 39s. 10d., 39s. 104d., and down to 39s. 6d. cash, 
and from 39s. 11d. to 39s. 74d. one month, the close being 
nominally at 39s. 64d. cash and 39s. 74d. one month. 
The afternoon range was 39s. 54d. to 39s. 44d. cash, and 
subsequently there were sellers at 39s. 11d. cash and 40s. 
one month, with buyers at 1d. per ton lower. There is 
certainly no actual improvement in legitimate trade, 
either in respect of local consumption or of exports. Some 
of the recent firmness is alleged to have been due to a 
feeling that some good might result from the endeavours 
of the British Iron Trade Association to bring about 
a restriction in the make of pig iron in all the leading 
districts of the kingdom ; but a number of persons are of 
opinion that the efforts will not have any beneficial result. 
There are now 96 blast furnaces in actual operation in 
Scotland, another (making five) having been blown in at 
Glengarnock Iron Works to make basic metal. A 
year ago the number in blast was 92. Last week’s 
shipments of pig iron from all Scottish ports amounted 
to 6013 tons, as compared with 7142 tons in the 
preceding week, and 10,877 tons in the corresponding 
week of last year. They included 722 tons to the 
United States, 300 tons to Australia, &c., 985 tons 
to France, 170 tons to Russia. 100 tons to China and 
Japan, and smaller quantities to other countries. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 716,993 tons, 
as against 708,628 tons yesterday week, showing an in- 
crease of 8365 tons for the week, or considerably over an 
average of 1000 tons per day. This fact seems to give 
abundant evidence that a restriction in the make of pig 
iron ought to be set about at once in right earnest. 


Large Pipe Contract.—A very large contract for water 
ipes for Bombay has just been secured by Messrs. 
Aacfarlane, Strang, and Co., of Lochburn Iron Works, 

Glasgow. ‘These pipes are to be used for introducing an 
additional supply of water from the Tansa valley to the 
city of Bombay, and of course the contract is quite dis- 
tinct from that which was recently placed with other 
Glasgow founders for Baroda. Of the Bombay contract 
about 48,000 tons will consist for the most part of large 
mains, 4 ft. in diameter and 12 ft. in length, while smaller 
pipes, special castings, &c., will make up the amount to 
50,000 tons; the price to be paid for the whole being, 
roundly speaking, 300,000/. ; this sum covering the cost 
of shipping the pipes to Bombay. It is stated that freight 
has been offered at 1l, a ton, but it is expected to be got 
lower. The delivery of the b pow will be spread over 
three years. It is understood that they will be cast of 
Middlesbrough pig iron, which can be brought by Grange- 
mouth and the Forth and Clyde Canal, and delivered at 
the foundry, which adjoins the canal. Rather more than 
a year ago Messrs. Macfarlane, Strang, and Co. obtained 
the Sydney coutract of 20,000 tons, which they have now 
about finished. They undertook its shipment themselves 
—Provost Browne acting as broker. A short time ago 
they obtained the larger half (27,000 tons) of the Man- 
chester (Thirlmere) pipe contract, and on the same day 
that they received intimation of their success at Bombay 
they had notice that their offer had been accepted for an 
American contract—this latter one, however, being only 
1000 tons. 


Clyde Shipbuilding Trade.—The amount of new shipping 
launched on the Clyde this month is only 8249 tons, 
eleven vessels of various kinds. This is the smallest 
tonnage launched in any one month since the year 1879, 
excluding the months of January, which are generally 
half idle owing to the holidays. As compared with the 
launches in March, 1874, those of the month now closing 
show a decrease of 23,751 tons. Over the past quarter 
there has been launched a total output of 27,079 tons, 
whereas in the corresponding quarter of 1883, the output 
was 82,225 tens, or three times as great. The largest 
vessel launched during the month was the Jumna, 5200 
tons, built by Messrs. William Denny and Brothers, on 
their own account, but suitable for the East Indian mail 
and passenger service. All the other ten vessels included 
in the month’s output were of comparatively little import- 
ance as regards their tonnage capacity, one of them being 
a yacht of only five tons. 


H.M.S. “ Archer.” —This vessel, the first of the cruisers 
building by Messrs. James and George Thomson, Clyde- 
bank, for the British Admiralty, underwent her prelimi- 
nary speed trials last Saturday, the company on board in- 
cluding several Admiralty officers. The speed realised 
was 18 knots per hour, while the power developed by the 
engines was considerably in excess of what was contracted 
for. In the course of the next few — the Archer will 
be taken round to Devonport, where the official trials will 
take place. 

Gwynne v. Drysdale and Co.—It is stated that an appeal 
has been entered in the House of Lords from the decision 

iven in the Court of Session in the case of Gwynne ?. 
pant and Co., and that the respondents have been 
ordered to lodge cases in answer thereto on or before the 
2ist of May. The case involved is an alleged infringe- 
ment of patent in respect of centrifugal pumps. 


Enlargement of Buckie Harbour.—The provisional order 
for enlarging and improving the harbour of Buckie 
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applied for by Sir Robert Gordon, of Letterfourie, and 
others, has now been passed, and issued by the Board of 
Trade. The harbour has been made over to a body of 
thirteen commissioners. The services of Mr. Willett, 
of Aberdeen, an experienced harbour engineer, have 
been secured for the undertaking, and it is anticipated 
operations will be commenced on an early date. 


The Late Mr. Peter Andrew and Mr. John Topping.— 
The well-known locomotive works of Messrs. Dubs and 
Co., of this city, have suffered a severe loss by the sudden 
death last week of Mr. Peter Andrew, who for the long 

riod of twenty-two years was a trusted and responsible 
servant of the firm, first as foreman of the fitting and 
machine department, and from 1874 as the works manager. 
At his death, which was due to apoplexy, Mr. Andrew 
was about forty-nine years of age. Mr. John Topping, 
who likewise died last week—but of a long and lingering 
illness—was for many years one of the partners of the firm 
of Messrs. Goodwin and Co., ironfounders and bridge- 
builders, Motherwell. He was in his fiftieth year at his 
death. Both gentlemen were highly esteemed. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ‘Change was better, and the market was firmer in 
sympathy with the higher prices ruling in Glasgow for 
Scotch warrants. No. 3 Cleveland pig for prompt shipment 
was quoted 30s. 3d. per ton. There was, however, a very 
unsettled feeling, and scarcely any business was transacted, 
both buyers and sellers preferring to await the result of 
the intended meeting in London to consider the proposed 
restriction. The shipments at Middlesbrough are im- 
proving. Hematite pig iron is firmer at 42s. 6d. to 43s. 
per ton for mixed numbers f.o.b. west coast ports. Inthe 
manufactured iron trade there is no change, and the de- 
mand for all classes of shipbuilding iron remains poor. 
Ship plates are quoted 4/. 10s. per ton, angles 4/. 5s., 
and steel ship plates 67. 10s., all less 24 per cent. at 
works, 


Proposed Restriction in the Production of Pig Iron.— 
Another attempt is being made to bring about some 
scheme for the restriction of make in the pig iron trade. 
Under the auspices of the British Iron Trade Association, 
a meeting is to be held in London to consider the whole 
question of the production of pig iron, and to devise some 
scheme of equalising the supply and demand. Although 
prices remain exceedingly low, stocks continue to increase, 
and there does not appear any prospect of an early im- 
provement. Individually the ironmasters of the country 
feel that they must have some relief, and that the time 
has arrived when they can no longer make large additions 
to their heavy stocks. Collectively ironmasters talk of a 
combination arrangement for limiting the output, so as 
to raise the prices and enable the owners of blast furnaces 
to carry on their works at a profit. On the other hand, 
capitalists point to the doctrine of the survival of the 
fittest, and express a belief that the most natural and 
healthy remedy for the present results of over-production 
is for each firm to manage its own business in its own way, 
and if unable to put iron into stock to blow out a por- 
tion of their furnaces. Many difficulties would have to 
be surmounted before a measure of systematic and 
combined restriction could take place in the several iron- 
producing districts, and in commercial circles it is a 
matter of great doubt whether it is possible to formulate 
a practicable scheme. As we stated last week, the general 
depression in the Cleveland pig-iron trade is being felt so 
keenly that the masters are seeking relief by resorting to 
a reduction in wages. They have served notices upon 
their workmen to terminate all contracts on the 17th of 
April. The amount of reduction has not yet been stated, 
but in the course of a few days the exact terms of the 
masters will be made known. It is hoped that the wages 
Fp will be amicably arranged without any stoppage 
of work. 


Engineering and Shipbuilding.—There is nothing new 
to report in engineering. At many of the large establish- 
ments orders are being rapidly executed, and fresh con- 
tracts are not coming to hand in the same ratio. Ship- 
builders see no prospect of better times, and at many of the 
yards there is very little work in hand. Solongas vessels 
are laid up on the northern rivers owing to unremunera- 
tive freights, it is not likely that there will be many orders 
given out for new steamers. 


The Steel Trade.—There is no change in the steel trade. 
OnW ny the annual meeting of the North-Eastern 
Steel Works Company, Middlesbrough, was held at York. 
The report showed that the profits for the year, after 
making allowance for bad lt doubtful debts, general 
charges, commission, &c., amount to 30,072/., from which 
has to be deducted, interest, 5460/., and depreciation, 
54751., total, 10,935/., leaving a balance of 19,137/. The 
directors propose, subject to the approval of the share- 
holders, that this balance be appropriated as follows, viz. : 
4373]. to writing off suspense account, 5000/. to reserve 
fund, 60631. to the payment of a dividend of 5 per cent. 
on the called-up capital (payable on April 30, 1886, to the 
shareholders on the register at March 31 current), and 
87007. to be carried forward to the present year. The 
directors consider, in the present depressed state of trade, 
with prices still falling, that it would not be prudent to 
pay a larger dividend. Of the 75,000/. of the debentures 
authorised to be issued, there have been placed 71,2001. 

The bonds issued since March 28, 1884, amounting to 
: ’,600/., carry the option of their conversion into shares of 

© company at par. One-third of the debentures, 


qquounting to 23,800/., falls due on July 31 next, but as 
ey are now considered a desirable His | 


safe investment, 











the directors do not anticipate any difficulty in renewing 
or re-issuing them. The directors whose term of office 
expires, are Mr. JT. Wrightson and Mr. Bond; both are 
eligible, and offer themselves for re-election. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
New Bridge at Howden.—It is proposed to build a new 
bridge across the Ouse, at Howden, and the necessary 
plans are now being prepared. 


Sewerage Works at Whitby.—The Whitby Local Board 
has resolved to commence at once with a portion of the 
long projected sewerage improvement for the town. The 
whole works are estimated to cost upwards of 10,000/., 
and an early commencement will be made, with a view to 
giving employment to the labouring classes. 


The New Bridge at Goole.—The Goole Local Board has 
approved of the report as to the new Dutch River Bridge. 
A general plan of the new bridge has been approved of 
by the engineers of the railway company and the county 
authorities. The bridge will be of stone and iron, with 
an opening span (by hydraulic power) of 45 ft. It will 
have a clear carriage-way of 20 ft., with foot-paths 5 ft. 
wide on either side, and be capable of carrying at least 15 
tons. The Board are to undertake the repair and working 
of the bridge, and to haveconveyed to them the properties 
on each side of the bridge belonging to the company and 
the right of tollage. The estimated cost of the bridge is 
7500/., towards which the railway company may give 
3000/., and it is believed that the county authorities will 
also contribute to the funds. 


The Proposed Rotherham and Bowling Line.—It is be- 
lieved that this line will be soon started. It is proposed 
that it shall commence by junctions with the Midland 
and the Manchester, Sheffield, and Lincolnshire Rail- 
way at the Ickles, Rotherham. It will pass through 
Whiston, where there are valuable beds of red sandstone; 
then through Wickersley, where there are the largest 
grindstone quarries in the world. Though the trade here 
1s enormous, up to the present every grindstone got has 
had to be carted. Besides commanding a ‘“ pleasure 
traffic”—as the line will pass through some of the finest 
scenery in Yorkshire—it will be the means of opening up 
a valuable coalfield. 


An Important Mining Question.—On Saturday afternoon 
a meeting of check-weighmen from most of the principal 
Yorkshire collieries, was held at the miners’ offices, 
Barnsley, Mr. Cowey, president of the Yorkshire 
Miners’ Association, occupied the chair, and Mr. Ben- 
jamin Pickard, M.P., and Mr. W. Parrott, officials of the 
Association, were present. The chairman explained what 
had been done by the deputation which waited on Mr. 
Childers in respect to mining legislation, and Mr. Pickard, 
M.P., explained what had been done in respect to Sir 
Richard Cross’s and Mr. Arthur O’Connor’s Bills. The 
Bill of the latter met with the approval of the check-weigh- 
men, rather than that of Sir Richard Cross. The question 
of the weighing of coal was considered, and the meeting 
was of opinion that the Act of 1878, providing for the in- 
spection of weights, weighing machines, &c., should be 
applied to the new Mines Bill. A resolution was also 
agreed to in favour of making it a penal offence for a 
manager to go behind a check-weighman and the owners’ 
weighman in order to take off more weight of coal. A re- 
solution in favour of the men having the right to check the 
tare of the weight and balancing of the machines, was also 
adopted. 


The Leeds Water Supply.—In order that an increased 
water supply may be given to Leeds, engineers have been 
asked to send in plans. One firm has sent in six alternate 
schemes to the Leeds local authority. The plans sent in 
vary in their estimates from 25,000/, to 79,0002. The 
matter is creating a keen competition, and the result of 
the fight amongst engineers is awaited with interest. 


Trade.—There is nodoubt that there is a quiet, but 
appreciable movement for the better in trade. Those 
engaged in foreign business, are finding more inquiries 
from Australia and the old Spanish colonies of South 
America. The better tone observable in Australian 
trade is in keeping with the private advice received from 
Sydney, and quoted in this column three weeks ago. 








NOTES FROM THE SOUTH-WEST. 


Cardif.—Shipments of steam coal to foreign ports have 
rather increased during the last few days, but trade gene- 
rally has remained in an unsatisfactory condition. House 
coal has been in poor demand. There has been a ready 
sale for small steam coal. 


The Telephone in the West—At the first annual meeting 
of the Western Counties and South Wales Telephone 
Company (Limited), held at Bristol on Thursday, it was 
reported that the balance of net revenue account was 
23271. Os. ld. It was resolved to place 500/, to a special 
reserve fund, and pay a dividend of 6 per cent. on the 
paid-up ——— share capital, carrying forward 932/. 
2s. 4d. The chairman (Mr. C. Nash) pointed out that in 
England there were 32,000 telephones; while in America 
there were 325,000. In New York the rates were 30/. 
and upwards, and here the rates were 15/., and 20/. was 
the highest in Great Britain. In most of the large towns 
in Americathe charge was 251. In New York alone there 
were more telephones than in the whole of the United 
Kingdom. He thought, however, that we might assume 
that gradually, perhaps rapidly, the telephone would 
increase in use in Great Britain. In Bristol there was a 
steady progress, and the same might be said of Plymouth 
and Torquay. At Bournemouth the telephone had been 





recently introduced, and there were already 50 subscribers 
and a prospect of 100. Exchanges were about to be opened 
at Bath, Gloucester, Sharpness, Weston-super-Mare, Mal- 
vern, Worcester, and other places; and other important 
operations were rents sell in South Wales. 


Rhymney Railway.—The Standing Orders Committee of 
the House of Lords has decided to allow an Omnibus Bill 
promoted by the Rhymney Railway Company to pro- 
ceed, although the examiner had reported non-compli- 
ance with the standing orders. The committee allowed the 
change, subject to the promoters striking out powers for a 
proposed new railway, certain dock lines, running powers 
over the London and North-Western and Great Western 
Railways, and raising capital. The Bill thus amended 
will be reported for second reading. 


The *‘ Polyphemus.”—The Polyphemus has been directed 
to proceed to Devonport in order that the Signal Com- 
mittee may have an opportunity of witnessing a trial of 
an electric night semaphore which has been fitted on 
board. 


Taff Vale Railway.—A Bill promoted by this company 
has come before Lord Redesdale’s Committee as an un- 
opposed measure. The object of the Bill is to enable the 
company to make a railway from Rhondda Fach branch 
to Ystradyfodwg. 


The Rhymney Valley.—Trade at the collieries in this 
valley is dull and quiet, and has been so for several weeks. 


The Barry Dock.—The Barry Dock and Railway Com- 
pany has a Bill pending in Parliament to enable the com- 
any to carry the waters of a brook called the Cadoxton 
Brook in a different direction, and also to extend the land 
which it had power to take a little more in an easterly 
direction. Owing to difficulties in obtaining foundations 
for the dock walls in the line originally intended, it has 
been necessary to enlarge the dock area from 43 to 70 
acres. Mr. J. Wolfe Barry, engineer to the company, 
was examined in support of the Bill, and stated that good 
progress had been made with works already authorised. 
The water had been excluded at the eastern end of the 
dock site by a dam, partly permanent and partly tempo- 
rary. A western dam had also been made, and was 
closed last July. Between 1200 and 1500 men were con- 
stantly employed. The railway was nearly finished for 
five miles, up to the quarries from which the stone was 
brought down for the duck works, and it was in progress 
for another four miles. It was also in progress, under 
another contract not under his jurisdiction, in the 
Rhondda Valley. Every part of the work has been let 
by contract, except a light portion of railway intervening 
between two heavy portions, and not likely to take more 
than eighteen months to construct. Under favourable 
circumstances, the dock would be open in September, 
1888, and the directors did not wish to let the light portion 
of railway until about eighteen months before that time. 

Swansea.—Last week’s coal shipments amounted to 
18,410 tons. Patent fuel was shipped to the extent of 
6680 tons. The tin-plate trade has become rather 
steadier. 








LEHIGH VALLEY RAILROAD. —The Lehigh Valley Rail- 
road Company owns a line to Geneva, New York, and is 
preparing to build a line of 100 miles, which will give the 
company a through line of its own to Buffalo. The Lehigh 
Valley coal tonnage last year was 6,313,430 tons, as com- 
pared with 6,068,967 tons in 1884. 


Tue LocoMOoTIVE IN THE GREAT WeEst.—The Union 
Pacific Railway Company contemplates building this year 
some 300 miles of new track in Nebraska, Kansas, and 
further west. The Burlington and Missouri River Railroad 
Company is at work on several hundred miles in Nebraska 
and oe ; the Chicago and North-Western will make 
great strides in Nebraska, Dakota, and Wyoming, and 
will probably build also to Kansas City; the Missouri 
Pacific has hundreds of miles in prospect in Nebraska, 
Kansas, and the Indian Territory ; the Chicago, Rock 
Island, and Pacific has crossed the Missouri at St. Joseph, 
and has obtained a charter for some 450 miles of exten- 
sions ; the Chicago, Milwaukee, and St. Paul will rapidly 
push a line to Kansas City, and at the same time reach 
further out in Dakota ; the Chicago and Alton is threaten- 
ing an extension to Council Bluffs ; the Chicago, Burling- 
ton, and Quincy, while carrying a line to St. Paul, is also 
extending another towards Southern Kansas; and the 
Atchison, Topeka, and Santa Fé has announced its in- 
tention to add about 450 miles to its system forthwith. 

QUEENSLAND’S HARBOURS AND Rivers.—The dredging of 
the Brisbane has been continued with vigour; dredging 
operations and the construction of training walls at the 
Fitzroy are in progress, and the Port Alma and Auck- 
land wharves are finished. Dredging is also going on 
in the Barrett, and the steam hopper dredge Platypus 
has been sent to dredge a basin and channel at the end of 
the Bowen jetty. The harbour at Port Douglas is being 
deepened. Four side-delivery barges for use in shallow 
water have been built by Messrs. Sutton and Co., and 
have been sent to the Fitzroy to replace larger barges 
which have been transferred to Maryborough. Messrs, 
Sutton and Co. are also building four tugboats for the 
Colonial Harbours and Rivers Department. One is about 
completed, and will be ready for work shortly. Messrs. 
Evans, Anderson, and Co. have entered into a contract 
for the building of another dredge on the lines of the 
Octopus, and for the building of four 250-ton barges, two 
of which have been already delivered. The tender of 
Messrs. Walker and Co., of Maryborough, for five 400-ton 
steam hopper barges has been accepted. A new barge 
lately completed by Messrs. John Walker and Co., will 








be shortly engaged at work at Sandy Island, 
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THE CANTILEVER BRIDGE AT NIAGARA | 


By Cuarues C. Scunerper, M. Am. Soc. C.E. 


(Continued from page 248.) 


, Materials for Superstructure.—The iron used in the con- 
Struction of the bridge was manufactured by Messrs. | 






gineers, 
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Atkins Brothers, of Pottsville, Pa., and Graff, Bennet, 
and Co., of Pittsburg, Pa. 

The steel was made by the Spang Iron and Steel Com- 
pany, Limited, of Pittsburg, Pa., with the exception of 
the steel used for the pins and the steel castings, whic’! 
were made by the Cambria Iron Company, of Johns- 
town , Pa. 

All materials were manufactured into finished members 


| at the shops of the Central Bridge Works, at Buffalo, 
| excepting the compression members for the towers, which 





were made in the shops of Messrs. Kellogg and Maurice, 
of Athens, Pa. 
3 The work in the shops was inspected by Mr. Jacob 
ung. 

The heads of the eye-bars were formed*by die-forging, 
which is done by piling pieces of scrap on the end of the 
bar, which is then heated to a welding heat and hammered 
under a steam hammer into a die which has the shape of 
the eye-bar head. Some of these finished eye-bars were 
tested in the Government testing machine at the Water- 
town Arsenal. A record of these tests is given in 
Appendix No. 3. 

he material was inspected at the mills by Mr. F. W. 
Zimmermann, of Pittsburg, Pa., who made all the 
sample tests which are recorded in Appendix No. 4. 

The records of the tests of accepted steel are accom- 
panied by a partial chemical analysis furnished by the 
manufacturers. In selecting the material the specifica- 
tions were strictly adhered to. The following change, 
however, was made from the original specification for the 
steel: The original specification required the sample 
bars to show a reduced area at the point of fracture of 35 
per cent. ; this was changed to 25 per cent. 

The steel test bars were all rolled from 4in. by 4in. 
test ingots into ?in. rounds. 

According to the writer’s experience with steel for 
structural purposes which had to be made according to a 
specification, there have always been considerable delays, 
and this case was no exception to the rule. The records 
of the tests will show that the steel which has been 
accepted was of a good uniform quality. There were 245 
heats made by the Spang Iron and Steel Company, of 
which 109 heats were accepted and 136 rejected. 

Erection.—The towers were erected by means of derricks 
placed at the ends of the same false-works which had 
been used to handle the stone for the masonry. The 
material was lowered with a derrick from the cliff upon 
hand-cars, and run out to the derrick at the end of the 
false-works which were used for the handling of the iron 
in erecting the towers. The various pieces composing the 
towers were lowered and placed in their respective posi- 
tions by this derrick, and the towers thus completed in 
sections. 

The erection of the tower on the American side was 
commenced on August 29, and on the Canadian side on 
September 10. he tower on the American side was 
completed on September 8, and on the Canadian side on 
September 18. After the towers were erected, upper 
false-works were put up on top of the trestles, and the 
shore arms of the cantilevers erected. The shore arms 
being completed, a track was laid on the completed shore 
arms, and the erection of the river arms commenced. 

The river arms of the cantilevers were erected with a 
traveller, constructed for that purpose by the contractors. 
This traveller, the details of which are shown in Figs. 26 
to 29, annexed, was built in place on top of the shore arm. 
The traveller consisted of a substantial wooden frame- 
work braced with iron rods. It was supported by cast- 
iron wheels 14in. in diameter and 8in. face on steel 
axles; these wheels run between timber guides on the 
outside stringers of the permanent bridge. The traveller 
was anchored to the three last transverse floor beams of 
the completed portion of the structure by iron clamp- 
hooks, hinged to a bolt which passed through the timbers, 
and was provided on the top with screw-end, nut, and 
washer plate. These clamp-hooks caught under the upper 
flanges of the floor beams ; by screwing up the nuts the 
clamps held the traveller firmly down to the truss. The 
traveller was 66 ft. Gin. long from out to out, projecting 
40 ft. beyond the completed truss, with an extension on 
the rear end reaching to the next panel point, where it 
was anchored by the clamp-hooks. The extreme height 
of the traveller was 21 ft. and the width over all 38 ft. 6 in. 
The traveller was provided with two derricks ; power was 
furnished by a Copeland and Bacon hoisting engine with 
7} in. diameter of cylinder and 8 in. stroke, and a vertical 
tubular boiler 2ft. 6in. by 7ft. The engine was con- 
nected by proper gearings and shafts, shown on the plan 
(Fig. 28), with the winches around which the hoisting 
ropes were passed. The material was conveyed on hand- 
cars run on a track in the centre from the shore end to 
the traveller. The derricks were so arranged that they 
could lift the material from the car and lower the pieces 
into their respective pluces in the structure, or transfer 
the same to one of the tackles suspended from a cross 
beam on top of the traveller. Those travellers were at 
first placed on the panels over the towers, and the adjoin- 
ing panels were then erected in the following manner : 
The members composing the panels were lowered into 
place and held in position until the connections were made 
and the panel thus completed. The traveller was then 
moved forward one panel length; this was done, after 
the clamp-hooks were loosened, by passing ropes, which 
were fastened to the front floor beam, over the sheaves 
A A back to the winches. 

For the safety and convenience of the workmen while 
connecting the different parts, a hanging platform was 
used suspended from the traveller by lin. iron rods, 
which were adjustable by having short links of 3 ft. 
length attached to their lower ends, this distance being 
equal to the rise of the lower chord in each panel length ; 
the height of the platform could be adjusted by removing 
one set of links at each advance. 

Figs. 30 and 31 show the bridge ere | construction ; 
the false-works used for the erection of the shore arm of 
the cantilever are shown in place. The traveller is in 
position for the erection of the third panel from the tower ; 


h | a chord section is just being putin place. The heaviest 


members handled with this traveller weighed about 
12,000 Ib. 

The intermediate span which connects the cantilevers 
was also erected with the travellers, the lower chord (with 
the exception of the centre panel) being made a compres- 
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sion member. The last position of the travellers was over 
the end panels of the cantilevers, leaving a space of 40 ft. 
between them. After a portion of the intermediate span 
had been erected, a number of timber beams were laid 
across on top between the travellers, bridging the open 
space, and forming false-works from which the last con- 
nections were made, 

The first metal of the cantilever shore arm on the 
American side was placed on the false-works on September 
25, and erection completed on October 15. The erection 
of the cantilever shore arm on the Canadian side was 
commenced on October 8, and finished on October 22. 
The traveller on the American side was completed on 
October 25, and erection of the river arm commenced on 
October 28. The traveller on the Canadian side was com- 
pleted on October 31, and erection of the river arm com- 
menced on November 4. The last connection was made 
on November 22, at 11.55 am. The travellers were then 
taken down and the false-works removed. The laying of 
the tracks was commenced on November 81, and the first 
track completed on December 6, when the bridge was 
crossed for the first time by Mr. G. H. Burrows, division 
superintendent of the New York Central and Hudson 
River Railrood, in his pony engine, having on board with 
him the engineers of the bridge. The whole structure was 
completed on December 19. 

The entire superstructure was raised under the direction 
of Mr. 8. V. Ryland, superintendent of erection for the 
Central Bridge Works. 

Tests.—On December 20 the bridge was formally opened 
for traftic, and tested in the presence of a great number of 
engineers who were invited for the occasion. The tests 
were conducted by a committee consisting of Messrs. 
George 8, Morison, M. Am. Soc, C.E., Theodore Cooper, 
M. Am, Soc, C,E., and Charles Macdonald, M. Am, 


Test of Eye Bars. 
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Elongation of 10 in. sections, .83in., .66in.,.57 in., .56in., .58 in., 
.57 in,, .68 in., .57in., 59 in., .57in., .69in., .59 in., .59 in., .60 in., 
56 .in., .60 in., .61 in., .62 in., 61 in., .61 in., .64 in, (80 in. frac- 
tured section), .61 in., .66 in., 66 in,, .69 in., .69 in., .45 in. 

Area at fracture, 7.73 in. by 1.89in, =10.74 square inches, 

Contraction of area 9.7 per cent. 

Broke stem 80 in. from centre of hole B. 

Appearance of fracture ; dull, fibrous, laminated, with 10 per 
cent, granular streaks. 

Started crack at outside of head A, front of eye; also opencd 
seam in neck, 

Cracks barely started in head B, front of pin, 





Soc. C.E., of New York City, and Mr. Thomas Ridout, 
engineer, Department of a ive and Canals, of Ottawa, 
Canada. 

As the observations made on the day of the opening 
were not considered absolutely reliable on account of the 
inclemency of the weather, the committee expressed a 
desire to make some additional tests some time during the 
following spring or summer. 

According to agreement the 9th of June was selected 
for the additional tests; the necessary preparations 
having been completed the same engineers met again at 
the bridge site and made the tests, the results of which 
are given in the report of the Testing Committee in 
Appendix No. 5. 

Appended in this and the previous column, are the 
results of the tests made with two full-sized wrought-iron 
eye-bars at the Waterton Arsenal, Massachusetts, with 
the 400-ton Government testing machine. 





Test of Eye Bars. 
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Sectional area, 11.9 square inches; gauged length, 200 in. ; 
twenty-eight 10 in, sections laid off on stem. 


ard 























Applied Loads, In Gauged Length. | 
7 i | Elonga- 
| |tion C.to| Remarks. 
| Pounds | : 
Total j.-. Elonga- , \C. of Pins, 
Pounds. — tion. | Bet. | 
| nch, | 
in. | ohn...) ain: 
11,900 | 1,000 0 vir Teen 0 
59,500 | 5,000 .0326 | .07 
119,000 | 10,000 O722 | |... 15 
se | 1,000 “ | ,0015 | .02 
178,500 15,000 1110 | 9 «23 
214,200 | 18,000 £1360 | 
226,100 | 19,000 1448 
238,000 | 20,000 | .1546 | .. | .31 
oa 1,000 | = .0108 .O4 
240,000 - 1584 | 
242,000 .1612 
244,000 . 1630 | 
246,000 1645 
248,000 | 1663 
252,000 .1680 
252,000 .1696 
254,000 .1716 
256,000 | 1732 
258,000 | -1750 | 
260,000 | 1770 | | 
262,000 | 1791 | 
264,000 | .1811 | | 
266,000 .1832 
268,000 +1850 | | 
270,(00 .1872 | | 
272,000 .1900 | 
274,000 | .1925 | 
276,000 1950 | 
278,000 1974 
280,000 | 1998 | 
282,000 | 2025 | 
284,000} .. 2055 
286,000 | 24,030 -2085 Elastic limit. 
288,000 | is 2122 
290,000 | 7 
292,000 | 
294,000 
296,000 | nf | 
297,500 25,000 | 45 
| 1,006 | 4 
300,000 | F | 
302,000 | 
304,000 
306,000 i 
308,000 | as | 
309,400 | 26,000 55 | 
812,000 |... | 
314,000 | 
316,000 | = | 8240 
321,800 | 27,000 .8750 Lon i a 
333 200 | 28,000 |  .9860 1.52 
345,100 | 29,000 | 2.07 
357,000 30,000 2.58 
368,900 | 81,000 3.30 
380,800 | 32,000 4.12 
416,500 | 35,000 6.85 | i : 
. { Snapping 
443,000 ss ; iH Soune. 
476,000 40,000 13.23 le th - 
2 | 2p | ( Ultima 
498,000 | 41,860 ie 11 strength. 
0 | 0 11.29 ee | 5.6 p. cent. 
17.24 i=6.7 fp 








Elongation of pin holes, A 16 in., B .20 in. 

Elongation of 10in. sections, .31 in., 51 in., .55in.,.52in., .53 in., 
.53in., .4in., .53 in., .55in., .54in. .55in., 55 in., .57 in,, .56in., 
.59in., .61in.,.54in., .64in., .56in., 56in., .59 in., .57 in., .58 in., 
.60 in., 60 in., .64in., .64 in., 37 in. 

Fractured stem 19 ip. from centre of bar. 

Appearance fibrous, lamellar 60 per cent., granular 40 per cent. 

Area at fracture 7 in. .77 in, by Lin, .88=10.72 square inches, 

Contraction of area 9.9 per cent. 

Open crack 21 in, from fracture, 3 in. long, having fibrous ap- 
pearance. 

(To be continued.) 








THE LOSS OF THE ‘ OREGON.” 
To THE Epitor OF ENGINEERING. 
Srr,—Anent the loss of Oregon, I should like to say, 
in answer to the letter signed ‘“‘H. N.” in the issue for 
March 26, that there is a very great doubt in the mind of 
a seaman, that he (“‘H. N.”) has had the experience he 
claims, for why does he speak so unseamanlike? Any 
seaman would know that a vessel of the Oregon’s propor- 
tions struck by an American three-masted schooner, 








would receive a blow reaching at least as far below the 
water line as above. He would also know that 120 tons 
of water either one side or the other could list such a 
vessel as the Oregon but very little; and he would also 
know that to beach a vessel of the Oregon’s draught of 
water in such a position with a westerly breeze blowing 
would be, well, anything but seamanship. Could he 
(“H. N.”) give any professional ‘‘ backing” to his sug- 
estion ? I have no doubt that it would draw a reply 
rom those who do know something of such matters, 
Navticus, 
Nuneaton, Warwickshire, March 29, 1886, 








TESTING IRON AND STEEL. 
To THE EpIToR OF ENGINEERING. 

Srr,—In reference to the last sentence of Mr. Macal- 
lum’s letter in your last issue, may I be allowed to point 
out that I have no doubt whatever ‘‘that the sectional 
areas of ductile specimens affect considerably the maxi- 
mum load carried per square inch,” that is to say, in 
most cases, and perhaps invariably with mild steel when 
the pieces being compared are turned from the same bars 
and concentric with its axis. It is well understood, too, 
that small bars (or thin plates) are usually stronger per 
square inch than large bars (or thick plates) rolled from 
the same blooms. The object of my previous letter was, 
however, chiefly to give some results which, in part, con- 
firmed those Mr, Macallum had obtained and to offer a 
suggestion as to the probable cause of those results, 
especially in reference to small and large test pieces 
turned from the same bar. 

Yours truly, 
THOMAS TURNER. 

Corngreaves Works, near Birmingham. 








THE AUSTRIAN TORPEDO BOAT “ FALKE.” 
To THE EpiTor OF ENGINEERING. 

Str,—In your recent leader on the Navy reference is 
made to the speech of Lord Charles Beresford in Parlia- 
ment, when he advocated the immediate construction of 
forty torpedo boats of the Falke class, stating at the same 
time what he believed to be the contract price of them. 
Permit us to state that the cost of the Falke was vastly 
understated by his lordship, which mistake he took the 
first opportunity of correcting in the House. 

We would further observe that the torpedo boat of the 
Falke type which we are now building for the British 
Government, is to have a greater speed and in many other 
respects to be superior to the boats which we lately con- 
structed for the Austrian Government. 


Yours faithfully, 
Poplar, March 30, 1886. YARROW AND Co, 








AMERICAN versus ENGLISH BRIDGES. 
To THE EpiToR oF ENGINEERING. 

S1tr,—‘‘ Not too much study, but just study enough,” 
would probably have permitted your correspondent 
** Rust ” to have noticed that the American practice in 
bridge construction does allow greater facilities for examin- 
ing and painting the ironwork than is usual in England ; 
this may be observed by any one capable of distinguish- 
ing the difference between the usual English close- 
planked ballasted floor, without access to the ironwork 
below, and the arrangement of platform in use in the 
States. Yours faithfully, 

London, March 30, 1886. Eye-Bar. 








THE NAVY ESTIMATES. 
To tHE Epitor oF ENGINEERING. 

Srr,—In perusing the interesting article under the above 
heading in your issue of the 19th inst., as a marine engi- 
neer I naturally find the chief interest to me lies in all 
the latter part, which deals with the engine contractors, 
the indicated horse-power, and the price of the machinery. 
In tabulating these I feel in doubt about two points. (1) 
What is comprised under the term “propelling ma- 
chinery 7’ (2) Is the indicated horse-power that which 
is to be developed by natura] draught or forced draught? 

Every one who has been engaged on Admiralty work 
knows of the multitudinous auxiliary engines which the 
specifications embrace, which [ presume may be looked 
upon as constant factors in all important vessels. ‘The 
point I should like to be assured about is that, while sup- 
posing the term ‘‘ propelling machinery” includes all and 
every class of pumping power such as a first-class vessel 
of the mercantile marine is supplied with, does it exclude 
all such items as electric lighting engines, steam steering 
engines, &c., which certainly have nothing to do with 
propelling the ship ? : 

The other question of indicated horse-power is an all- 
important one in working out the price per indicated 
horse-power of the different contracts, as the same engines 
worked under forced draught will develop, say, 25 per 
cent more power than when worked under natural draught. 

If therefore you would ar the information asked 
for, I feel sure that many others like myself would be 
much obliged to you for doing so. Ms 

I would just add that there is apparently a misprint 
in the contract price of the propelling machinery of the 
Rattlesnake, 15,300/., because later on in the. article it is 
stated that the estimated cost of the machinery of the 
three sister boats is 77,000/., or about 1.7 times each the 
cost of the first of the four torpedo gunboats. 

Yours truly. __ 
M.1.M.E. 

[The Navy Estimates contain no information as to what 
constitutes ‘‘ propelling machinery,” and the term at 
be accepted with considerable latitude. In recent vesse r 
we believe, it has been usual to include under this head- 
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ing the following items: The main engines, with all 
pumps, fittings, and connections ; turning engines, &c., 
complete ; including of course shafting, stern tubes, and 
propellers (but not shaft brackets with twin-screw vessels, 
as Cees area constructive part of the ship), together with 
all boilers, fan engines, and fittings for forced draught, 
fresh water pumping engines, fire engines, air compres- 
sing machinery, and distilling apparatus. In some of the 
more recent vessels the steering engines and boat hoists 
are also included, The elecizic tighe machinery is not in- 
cluded. With regard to our correspondent’s second ques- 
tion, the indicated horse-power is that estimated to be 
obtained from the main cylinders alone when running 
with forced draught, where forced draught is to be used. 
In some of the vessels on order this will probably exceed 
what may be called the natural draught power in a some- 
what higher ratio than that which our correspondent esti- 
mates. For instance, for the Nile and Trafalgar the con- 
tract horse-power is 12,000 indicated on the four hours’ run 
with forced draught. This may be taken to be equal to 
about 7500 horse-power with natural draught. Informa- 
tion on this point will be found on pp. 249, 266, and 484 
of our thirty-fifth volume, in connection with the trials 
of the Satellite and Heroine. The engines of the 
latter vessel developed 10.15 indicated horse-power 
per square foot of grate with natural draught and 
16.9 indicated horse-power with a fan draught equal 
to 1fin. to 2in. of water. It may be interesting to 
state that the contract weight of all machinery for 
these vessels, as above described under the heading 
of propelling machinery, with the exception of steering 
engine and gear, air compressing machinery, and steamboat 
hoisting winches, is not to exceed 1050 tons. This in- 
cludes engines in running trim with water in boilers, &c. 
The error referred to by our correspondent in the latter 
part of his letter, arose through an oversight on our part 
in not including the engines of the Buzzard in the esti- 
mated sum of 77,0007. The contract price of the engines 
of the Rattlesnake (contracted for by Messrs. Laird 
Brothers) is given in the estimates, as stated in our article 
of last week, whilst the estimate price of the engines for 
the Spider, Sandfly, and Grasshopper, together with those 
of the Buzzard, is 77,000/.—Enp. E. 


DURABLE PAINT. 
To THE EDITOR OF ENGINEERING. 

Sir,—I suspect that the paint used sixty years ago for 
the Hammersmith Bridge links, referred to in your last 
issue by Mr. Baker, was made of pure white lead and pure 
linseed oil. At the present day the principle of accept- 
ing the lowest tender has led to cheapness and worthless- 
ness in so-called ‘‘ white lead” paint, as in everything else. 
Sir Frederick Abel analyzes samples of all the paints used 
by the War Department, and could no doubt tell tales of 
immense percentages of chalk and petroleum figuring as 
white lead and linseed oil. As to the mode of preparing 
white lead sixty years ago, probably the most general plan 
was to cast the lead in a species of grillwork pattern, 
and form it intostacks, made of alternate layers of spent 
tanner’s bark, earthenware pots of vinegar, and the lead 
grillvork. Fermentation of the tan evolved heat, the 
vinegar evaporated, and after some three months the 
stacks would be pulled down and the white lead or 
corroded portion of the grillwork he collected. This 
ground together under heavy rollers with linseed oil pos- 
tibly was the composition used at Hammersmith Bridge. 

Yours obediently, 














BALANCING LOCOMOTIVES. 

“ To THE EDITOR OF ENGINEERING. 

Srr,—Can any of your correspondents give information 
as to the existence of a translation in English of a 
pamphlet written by Le Chatelier in 1849, on the 
“ Balancing of the Reciprocating Parts of a Locomotive ” 


Yours truly, 
March 16, 1886, Master MEcHANIC. 








COST OF MANUFACTURES. 
To THE EpiTor OF ENGINEERING. 

Sin,—Referring to your review of the above book in 
your issue of March 19th, I should not like it to pass un- 
noticed, because the system of using cards instead of post- 
ing into unwieldy ledgers, is not newin this country. 
Having been associated with the manufacture of general 
engineering requisites all my life, I can fully sympathise 
with those who are striving to get at exact costs of a mul- 
tifarious manufacture, and appreciate any attempt to 
simplify this most difficult of all book-keeping. 

Several years ago (being at the head of the cost and 
wages departments in one of the largest engineering firms 
in this country, which position I still hold) I came to the 
conclusion that to attempt to cost by the process of ledgers 
and analysis books for thousands of items, was just so 
many hundredweights of paper and clerks’ wages thrown 
away. In fact, books only made confusion more con- 
founded. 

, Whilst endeavouring to reduce the amount of wniting 
involved by the ‘ledger system,” I decided to utilise the 
various methods adopted in the workshops of setting men 
to work, by causing the scraps of paper and verbal in- 
structions to be written upon one uniform card. This 
card informs the workman what to do; with quantit; 
and price, records and checks his time, certifies wor 
done, pays his wages, and is finally placed in pigeon- 
holes for cost purposes. 
PR sry this ‘“‘card system” was thought of and 
a opted prior to knowing what Captain Metcalfe was 
one for 1s own country’s arsenals, it is very gratifying 
baht one’s work and original thought confirmed in this 


Thave not attempted to make any distinction as to the 


merits of the two cards, but wish to point out that the 
American card necessitates a new card for any one job 
every portion of a day it is worked upon. For instance, 
if aman worked on a job say twenty different days, or por- 
tions of days, the workman would have to fill up twenty 
cards, and write same description every time during work- 
ing hours (see pages 152-153), whereas my card for one job 
written out for the man, registers all time necessary to 
complete it, and all that man does is to put his time on it 
—one card against twenty. 
Yours obediently, 
March 25, 1886. 


Sam. WHITEHOUSE. 
BARRING ENGINES. 
To THE EpITOR OF ENGINEFRING. 

Srr,—Several examples of barring engines and patent 
safety turning gears ane been described and illustrated 
in your columns, but I have not noticed any reference 
made to Harfield’s turning gear, patented February 15, 
1872, No. 483. he term of fourteen years for which 
this patent was granted has expired, but a description of 
the gear | nevertheless be interesting to some of your 
readers. he device, which is shown in the following 
sketch, consists of a swinging arm with two pinions on 
the sun-and-planet arrangement. The sun pinion A is 
keyed on a driving shaft, and on this shaft the arm is 
hinged or centred. One end of the arm carries the planet 











pinion B, which gears into A, and the other end D of the 
arm serves as ahand lever. C is the wheel to be turned, 
When this operation has to be performed the shaft which 
carries the pinion A is set in motion, and the lever D is 
depressed till it comes in contact with a stop E, carried 
or the framing of the machine. The pinion B is then in 
gear with the wheel C, which it turns in the direction 
indicated by the arrow. When the wheel C commences to 
turn by itself, and so becomes the driver, instead of being 
driven, it throws the pinion B down and out of gear. 


Yours truly, 
March 27, 1886. 


A MECHANICAL ENGINEER. 
THE ELECTRIC LIGHT AT LLOYD'S. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of the 26th, mention is made of 
the installation at Lloyd’s, “the machines being driven 
at a speed of about 600 revolutions per minute direct from 
a compound semi-fixed engine,” and it is remarked that 
complaints were made as to noise, which appear to have 
restricted the use of the engine to the times before and 
after business hours, with whe result that storage batteries 
containing 174 celis had to be introduced. Without wish- 
ing to imply that this installation is not a perfectly suc- 
cessful one, we would like to ask whether the word 
‘* direct ” isquite rightly used in the description quoted. 
The conclusion has long been forced upon us that a silent 
installation is not to be had with any system of belt- 
driving, inasmuch as belts make far more noise than a 
pa aa and well-constructed high-speed engine. 

e are aware that the term ‘‘direct driving” has some- 
times been applied to engines which drive by belts without 
the intervention of a countershaft, but as makers of 
engines specially designed for driving dynamos without 
belts at all, i.e., coupled direct, we venture to think that 
confusion would be prevented if it were agreed that the 
term ‘ direct driving” should be applied only to engines 
actually coupled to the spindle of the dynamo. Such 
cases are, of course, numerous enough to make clearness 
important ; during the last year we have supplied, or have 
taken orders for, nearly one hundred such engines, some 
of them capable of indicating 150 horse-power or upwards, 
and now that it is established that high-speed compound 
engines may be run with as low a consumption of fuel as 
other compound engines, the question is not likely to de- 
crease in importance. 





WILLANS AND ROBINSON, 
Ferry Works, Thames Ditton, Surrey, 
March 31, 1886, 


GAS ENGINE PERFORMANCE. 
To THE Epriror oF ENGINEERING. 

Sir,—I beg to call your attention to an oversight in the 
interesting article published by you last week on the gas 
engine of MM. Delamare-Debouteville and Malandin. 

he writer says that the heating power of the gas 
equalled 612 ‘‘ calories,” a heating power far above that 
given by coal gas, which in London gives, by Mr. Hartley’s 
experiments, only about 157 calories. 1 think the writer 
must have meant British thermal units, each of which is 
equal to 1 lb. of water raised 1 deg. Fahr., while 1 kilo- 
gramme of water raised 1 d Cent. constitutes a 
“calorie.” In British measure London gas gives about 
630 units of heat per cubic foot, so that if [am right the 
Rouen gas is not as efficient. 

As I am writing on the subject I would wish to call 
attention to the figures of experiment No. 3. This 'asted 
for two hours, and the hourly consumption of gas was 
178.5 cubic feet, giving 9.1 indicated horse-power, or 
178.5 — 19.61 cubic feet per indicated horse-power. The 
consumption per brake horse-power is given at 20.3, or 


only .69 cubic foot over the former number. Now 3 va 











=only 3.4 per cent,—that is to say that the whole friction 


of the engine was only 3.4 per cent. of the whole power 
pe. 5 in the cylinder by the combustion of the gas. 
This seems to me to be so incredibly low that I cannot 
but suppose that either the indicator or the brake—most 
probably the latter—must have given erroneous results, 
and it would be well if the experiments were carefully re- 
peated. What makes this experiment more startling is 
that it took 59 cubic feet of gas to drive the engine with- 
out any load on the brake. 
Truly yours, 


Denny LANE. 
72, South Mall, Cork, March 31, 1886. 

[In converting the French measures into English quan- 
tities the word “‘ calories” was inadvertently omitted to 
be changed to “British thermal units.” The other 
figures are taken from Dr. Witz’s report, and certainly 
seem to require explanation.—Ep. E.]} 





OPPOSITION TO GRANT OF LETTERS 
PATENT, 
To THE Epiror oF ENGINEERING. 
Srr,—Since my letter on this subject appeared in your 
issue of last week, I have received a revised copy of the 
Solicitor-General’s decision, which is now as follows : 


C. W. Jones’ Application for Patent No. 5237, 1885, and 
E. J. J. Dixon’s Opposition. 
Appeal to Law Officer. 
The Solicitor-General’s Decision. 

“*T have come to the following conclusion not without 
some difficulty and hesitation. I should observe that it is 
not for me to say whether the third claim of Dixon’s 
patent is proper subject-matter for a patent or whether 
Jones’ alleged invention is proper subject-matter. I have 
no jurisdiction, in this appeal, todo so. What I have to 
consider is whether Jones’ alleged invention has or has 
not been-already patented in this country, and if I have 
any doubt about it I ought to allow the patent to be 
sealed, so that the applicant may obtain the opinion of 
a court of law. 

** Looking at Dixon’s third claim and his figure 5, and 
his description in the letter-press, page 7, lines 11 to 51, I 
cannot say that it is not, at least a fairly arguable point 
that all he intended to claim was a tenon inserted and 
used in the same plane with the slate, and if so Jones’ 
alleged invention is not patented by Dixon. I must 
therefore allow the patent to be sealed, but I will not 
interfere with the Comptroller’s decision requiring words 
to be inserted disclaiming Dixon’s patent. 

*¢ Both appeals dismissed without costs. 

(Signed) ‘‘ Horace Davey, 
‘* Solicitor-General.” 

It will be seen that the words ‘“‘ or even whether Jones’ 
method of fastening the frames of slates is or is not a 
colourable imitation of Dixon’s ” are omitted, but although 
this is not now stated, no judgment is given on that point, 
unless it is that the Solicitor-General considers it a matter 
of doubt. 

So far as regards the Comptroller’s decision, as to an 
amendment of the specification, the Solicitor-General by 
his decision, neither upholds nor condemns that judgment, 
but simply ‘‘ will not interfere.” 

The ultimate result is that the opponent has opposed 
the grant of a patent which the Comptroller and the law 
officer decide ought to be allowed ; but he does not incur 
the penalty of paying the costs of the applicant, although 
the spirit of our Patent Act aims at providing for 
cheap patent rights. 

I am, Sir, yours faithfully, 
: H. Moy Tuomas. 

Canonbury-place, N., March 31, 1886. 


THE SYDNEY TRAMWAYS. 
To THE EpitToR oF ENGINEERING. 

Sir,—The following extract from a letter received from 
an Englishman, long resident in the Australian colonies, 
and for some years past in Sydney, and therefore in a 
position to form a just opinion on colonial matters, may 
be interesting to your readers, as throwing light on the 
way in which public matters are managed at the anti- 
podes, 











I am, Sir, your obedient servant, 
March 24, 1886. B. 


‘*T thank you very much indeed for your kind thought 
in sending me the numbers of ENGINEERING with those 
admirable, trenchant, and true criticisms on the Sydney 
tramways. It is great fun to read the answers to them in 
the Sydney Morning Herald leading articles, inspired, I 
will swear, if not actually written by ; but as full of 
distortion of facts and false reasoning as they can 
stick. I don’t think any one accepts them as being 
the ghost of an answer to the KNGINEERING articles 
—that is to say, any one who has any capacity for judg- 
ing such questions. But this whole community is so 
steeped in self-satisfaction and inertia, that it is too much 
trouble to alter anything wrong, if it involves the exertion 
of writing their names, 

‘“*When I read the articles in ENGINEERING I always 
think, ‘ well, surely to goodness this must rouse them ;’ 
but devil a bit. In about a week out comes the Herald, 
when the details of what has been stated (in WNGINEERING) 
have passed out of people’s heads, and proceeds to de- 
molish a series of ‘statements’ which are invented on 
the spot for the purpose of diverting attention from the 
facts of ENGINEERING.” 

Sydney, N.S.W., December 22, 1885. 











Tue LATE GALES.—At the Forth Bridge on the evening 
of the 30th ult., the wind pressure registered ranged from 
19lb. per square foot on the large pressure board, to 31 lb, 
per square foot on the small fixed gauge, 
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RAILWAY RATES AND THEIR 
EFFECTS ON TRADE. 

For a number of years past there has been a 
more or less continual quarrel between the com- 
mercial and industrial community on the one hand, 
and the railway companies on the other, as to the 


rates charged by the latter for the transport of mer- 
chandise. Twenty years since the hostilities then 
carried on culminated in the issue of a Royal Com- 
mission, of which the Duke of Devonshire was 
chairman, ‘‘ to inquire into the charges now and 
heretofore made by the several railway companies 
of Great Britain and Ireland for the conveyance on 
their lines of passengers, parcels, goods, minerals, 
animals, agricultural products, and other merchan- 
dise, and into the equality or difference of such 
charges under similar circumstances, whether as 
between different companies, or by the same com- 
pany in different cases.” The effect of the labours 
of this Commission was a recommendation setting 
forth that it ‘‘ would not be expedient, even if it were 
practicable, to adopt any legislation which would 
abolish the freedom that railway companies enjoy 
of charging what sum they deem expedient within 
their maximum rates when properly defined, limited 
as that freedom is by the conditions of their traffic 
Act ;” but the Commission recommended that rail- 
way companies ‘‘ should be required to give reason- 
able notice of their intention to raise their rates of 
charge,” and ‘‘ that they should exhibit at every 
station when required, to the persons using the 
station, a true list of the whole of the rates and fares 
charged from that station, and to give full informa- 
tion as to special contracts, rebates, drawbacks, and 
other deductions or- advantages.” Since what is 
every body’s business is nobody’s, it is to be feared 
that nothing practical came of these recommenda- 
tions, but the trade of the country for a number of 
years after 1867, when the report of the Com- 
mission was published, happened to be so pros- 
perous that traders were not greatly concerned to 
bring the railway companies to book. When the 
condition of trade again got very bad, about 1878-79, 
complaints against the railways again became very 
prevalent, and hence, on February 15, 1881, Par- 
liament ordered ‘‘ that aSelect Committee be ap- 
pointed to inquire into the charges of railway 
companies and canal companies. . . . and to report 
as toany amendment of the laws and practice affect- 
ing the said charges.” That Committee reported, 
on August 4, 1881, that ‘‘ a revised classification of 
goods and merchandise ought to be adopted,” and that 
‘*terminal charges for services rendered ought to be 
distinguished from the mileage or mere conveyance 
charges ;” but they made no report on the vexed 
questions as to whether the charges generally made 
were in excess of the maxima allowed by the several 
Acts under which they were lévied, whether these 
maxima were too high to enable the trade of the 
country to live and prosper, whether the railway 
companies of this country charged higher or lower 
rates than those charged for corresponding services 
on foreign railways, and finally, as to whether the 
trade of the country had seriously suffered—as it was 
in many cases alleged it had—from high, unequal, 
and preferential rates. These several points have 
since been discussed in commercial circles to an 
extent which justifies the impression that there are 
grievances and anomalies that were left untouched 
by the Select Committee of 1881, and of which the 
outcome has been the Railway Bill introduced by 
Mr. Mundella on behalf of the Government, and 
now before Parliament. Pending the ultimate 
settlement of the question by the adoption, modifi- 
cation, or rejection of that Bill, it is not without 
interest to examine from both an economic and an 
industrial point of view, the present position of 
British railways in reference to the great trading 
interests which they serve. 

In estimating the effects of railway rates upon 
the general trade and commerce of the country, 
one of the first points that claims consideration is 
that of the proportion that such rates represent of 
the value of the products into the ultimate cost of 
which they enter. Some descriptions of traffic, it 
need not be said, will bear much higher rates than 
others. If the trade of the country is mainly or 
largely made up of raw materials, the first cost of 
which is very low, it is essential to their economical 
and proper development, that railway rates should 
not enter to any large extent into their final price. 
This is especially true in reference to a country 
like our own, which is not only largely dependent 
for its prosperity upon the steady and unfettered 
development of its mineral resources, but which is 
so situated geographically, in relation to other 
countries, that it is liable to be flooded with the 
mineral productions from beyond the sea, when a 
certain limit of cost has been reached, and more 
particularly does it apply, in cases where there is a 





preference accorded to imports from other countries, 


with a view to stimulate their growth in competi- 
tion with home produce. Again, it is to be ob- 
served that in a general way, the amount payable 
as railway rates should bear some kind of propor- 
tion to the cost or value of the products in respect 
of which they are paid. Thus, for example, if coal 
is sold at, say, 15s. per ton all round, it can usually 
much better afford to bear a charge of 5s. in respect 
of railway freights than if it were realising only 10s. 
per ton. And so with other products. Bearing 
these facts in view, it is not without interest to 
consider the figures in Table No. I., annexed, which 
show, on the authority of Government returns, the 
annual values of the minerals raised and metals 
produced in the United Kingdom over a period of 
years, the annual receipts from mineral trains of all 
the railways of the United Kingdom, and the per- 
centage of the total value of our mineral produce, 
which has annually fallen to our railway companies. 

















TaBLe No. I. 
, Receipts from | 
‘otal Valu 7 
“Minerals and. | Miner al Trafficon) Percentage of 
, Metals. _Railways of | Mineral Traffic 
Year United Kingdom. | Receipts on Total 
é Value of Metals. 
1= £1000. 1= £1000. 
1872 68,381,000 11,226,000 | 16.4 
1875 64,664,000 13,405,000 20.7 
1879 63,737 ,000 13,655,000 21.4 
1880 83,977,000 14,679,000 17.5 
1881 88,042,000 15,366,000 | 17.5 
1882 70,482,000 | 15,606,000 22.1 
1883 70,166,000 16,255,000 23.2 
1884 64,076,000 15,528,000 | 24.2 
| 





It cannot be pretended that these figures de- 
scribe with absolute precision the relation of the 
two interests to which they refer. The values given 
as those of the mineral produce of the country from 
year to year, can only, at best, be given with 
approximate accuracy, but they are official figures, 
and are relevant and parallel to the extent of deal- 
ing with precisely the same elements all through, 
viz., coal, iron ore (as pig iron), copper, lead, tin, 
zinc, silver, and other metals. The railway receipts 
are a less doubtful item, since they are ascertained 
with absolute exactness. Tuking them for what 
they are worth, the returns show that the railway 
receipts from mineral traffic amounted in 1884 
to 24.2 per cent. of the value of our minerals as 
a whole, at the place of production, and that in 
that year, the railway receipts represented about 
42 per cent. more of the total value of our mineral 
products at the place of production than they did 
in 1872. This is manifestly a most serious matter 
for our mining and manufacturing industries. It 
is not claimed that in the interval railway rates 
have been increased for a given service to this 
extent. But what is clearly shown is that in the 
interval, whatever changes may have taken place in 
the rates charged for railway transport, the value 
of all commodities has so seriously diminished that 
our staple products cannot now bear the same rates 
that they formerly did—in other words, that rail- 
way rates have come to be so large a proportion of 
the total ultimate cost of our manufactures, that 
they press more severely now than they did when 
there was a larger margin between the cost of pro- 
duction and the realised selling price. 

There is, however, still another way of looking at 
this matter, in reference to the special case of 
mineral traffic. Within the last fifteen years the 
mineral traffic on English railways has just about 
doubled. There were under 100 millions of tons 
carried in 1870, and about 190 millions of tons in 
1883. It would be very useful, if it were possible, to 
calculate the average rate per ton per mile over the 
whole of this period. The railway returns, however, 
do not allow of this comparison being made. The 
nearest that they come to affording such data is in 
showing the total tonnage of minerals carried, and 
the total receipts therefrom, whence it becomes pos- 
sible to calculate the average receipts per ton of 
minerals carried from year to year. There is ob- 
viously no direct clue by this method whereby to 
test the average ton-mile rate from year to year, 
since the average distance over which the minerals 
are conveyed must necessarily vary from year to 
year, and can hardly in any two years be exactly 
alike. In the case of the coal traffic to London, for 
example, the railways have been taking more, and 
sea transport less, for some years past, which alone 
would tend to increase the average length of lead, 
It is also increasingly the custom to carry iron ore 
for long distances, Northamptonshire ore, for 





example, going largely into Staffordshire, South 



































































——————————————————— 








is to eoenmaenaiahae 





330 


ENGINEERING. 





[APRIL 2, 1886, 








Wales, &c., while Durham coke is carried further | 
and further afield. On the other hand, there has | 
been an enormous development of the export coal | 
trade, and coal, so disposed of, is seldom carried | 
more than a very few miles by rail before reaching 
the port of shipment, so that taking it altogether | 


port and labour share the ultimate cost or price in 
nearly equal proportions, as in the case of coal, pig 
iron, steel, &c. The United Kingdom depends 
more than most countries upon what are known as 
the heavy trades— upon the production or manufac- 
ture of articles of small value in proportion to their 


there may not be very much difference in the | weight and bulk—and therefore to this country 


average length of lead as between one year and | 
another. But we find that while the quantities | 
carried increased enormously, there was very little 
difference in the average receipts per ton of minerals 


moved between 1872 and 1880, the maximum over | 


that period having been 23,1d., and the minimum 
22d. per ton. In 1881 the average fell to 18.1d., 
but it rose again in 1882 to 20.6d., and in 1883 to 
21,1d., so that the average for the last two years 
may be regarded as higher than that of the two 
years 1880-81, when the trade of the country was 
not nearly so depressed. These facts are scarcely 
calculated to induce contentment on the part of 


traders who have, in the interval, been making | 
desperate efforts to keep clear of the Bankruptcy | 


Court. 
In considering the extent to which it is possible 
for railways to make or mar the trade of a country, 


it is essential to consider the subject under two | 


aspects—the first, that of how far they promote or 
retard the development of exports; the second, 
that of how far they render production for home 
use unprofitable by reason of affording undue 
facilities for imports. It is alleged against our rail- 
way companies that they have equally sinned in 
both particulars, as it is certainly within their 
power, although not very manifestly to their 
interest, to do. 

It is necessary to clear the way by considering 
first of all, how far the official returns of exports and 
imports show that the trade of the country has in- 
creased or diminished, The figures in Table No. IT. 
will enable this point to be appreciated, both in 
its absolute and in its relative aspects. 


TABLE No. II. ~STaTEMENT SHOWING THE ExPorRTS 
COUNTRIES OF THE W: 


railway rates are a much more important matter 
than they would be to countries differently situated 
in this regard. 

There are several notable examples in this 
country of what has just been stated. Take the 
case of a maker of pig-iron in a district like North- 
ampton or Lincolnshire. He pays the railway 
companies 8s, to 10s. for the transport of his coke 
and 2s. to 3s. for other minerals, and then he must 
pay perhaps other 8s. to 10s. to transport the pig 
to the market in which it is to be worked up into 
ultimate products. It is no uncommon thing for 
| the railway companies, in this way, to receive 20s. 
out of the total cost of a ton of iron at its place of 
consumption, where the price of that iron may pos- 
| sibly not exceed 30s. to 35s. perton. Hundreds of 
similar examples could be quoted. It may, of 
course, be urged that the same condition of things 
obtains in other countries, and to a more serious 
| extent, because the distances to be covered are 
| greater. This also may be true, and no doubt in 
| some cases is strictly the fact. But there is this 

important distinction to be observed between 
| England and Continental nations—that in all the 
latter, without exception, the heavy trades are so 
| protected that the prices of the ultimate products 
| take a much higher range, while it is likewise 
| important to remember that the rates generally 
| charged for a given service are much lower. The 
| latter fact is scarcely disputed, but if it were, it 
would be established beyond all doubt by the 
| abundance of proof contained in the report of the 
Select Committee of 1881. In order to show how 
much these differences are, it may be well to quote a 





AND IMPORTS INTO THE SEVERAL PRINCIPAL INDUSTRIAL 
ORLD IN 1880 AND 1884, 





Country. 
1880, 1884. 
£ £ 

United Kingdom .. 286,414,000 295,967,000 
Germany an 218,070,000 243,825,000 
Belgium of os - 89,006,000 107,107,000 
France “ie kts ée $e 184,492,000 168,736,000 
United States 174,091,000 


154,274,000 


These figures show that the decay in British 
trade has not been singular, having even been 
exceeded by that which has occurred in the United 
States and in France, but it also shows that in 
Germany and in Belgium, the two countries to 
which English manufacturers constantly point as 
examples of what a liberal and fostering railway 


tariff can accomplish, the development of exports | 


has been much greater than in our own country. 
In both these countries, also, unlike the other 
three, there has been a considerable increase of im- 
port trade over the period dealt with. Itis, of course, 
to be noted that the values of both exports and 
imports fail to afford a safe guide as to quantities, 
and that there may be a great increase in the latter 
concurrently with a falling off in the former, but 
this is an observation that will apply to all countries 
alike, the fall of values having been general over 
all the countries tabulated. 

Having now found that the trade of Germany 
and Belgium has been much more progressive than 
our own over the period 1880-84, it becomes a 
matter of real concern to ascertain how far this, 
which is quite a new and exceptional condition of 
things, has been brought about, or is capable of 
being affected by the differences that obtain in the 
several countries in regard tc railway rates, and 
facilities of transport generally 


All commodities that are exchangeable are made | 


up of two main elements of value—labour-and the 
cost of transfer or removal. Both elements may be 
traced through the whole industrial history of the 
eee from the time that it was dug from the 
powels of the earth, or removed from the plant, or 


shrub, or tree, or prepared from the animal to | 


which it owes its origin, until it reaches its ulti- 
mate destination as an article of consumption. In 
some cases labour counts for pretty nearly the 
whole ccst, and transport for a mere fraction, as in 
the case of silk fabrics; in others, railway trans- 


| Total Value of Exports in | 


Total Value of Imports in Differences in 1884. 








1880. 1884. Exports. | Imports. 

| £ | PS | £ | £ 
411,229,000 | 390,018,000 | + 9,553,000 —21,211,000 
218,355,000 | 245,200,000 | +25,755,000 | +-26,935,000 
108,416,000 | 110,901,000 +18,101,000 | + 2,485,000 
244,520,000 | 209,560,000 —15,656,000 —34,960,000 
139,157,000 139,104,000 | —19,817,000 | — 538,000 





few examples at haphazard in reference to the staple 
trades of our own and other countries. 

The figures in Table No. III., quoted from the 
appendix to the report of the Select Committee of 
1881, show how English rates for raw cotton com- 
pare with those charged in Continental countries. 


TasE No, III.—Rates for Raw Cotton. 














| | Rate per 

Country. Distance. To a Ton per 
| ‘ Mile. 
miles, 8. d, d. 
England 4 Manchester ule 2B 2.63 

iN De Hull (for tranship- 

} ment) .. --| 12 6 1,25 
* - 40 Accrington. . 113 2 3.95 
France ms 57 Rouen - rt era 1.17 
Russia -.| 243 | St. Petersburg ../11 7 0.57 
ae -.| 635 Moscow... .-| 80 4 0.57 
Finland me 102 | Tammerfors ie oe 1.38 
im oo] 222 | és *e le tb 1,28 
Sweden oo] = 281 Nordkoping --| 2 1 1.35 





In considering these and all similar rates it should 
not be overlooked that the volume of business done 
in England is many times greater than that done in 
any other country ; and it is not unreasonable to 
suppose that the charges made should, in railway 
rates, as in other commercial transactions, bear 
some sort of relation to the amount of business done 
—that there should, in short, be something of the 
principle of ‘‘ small profits and quick returns.” 
| The statement, Table No. IV., shows the rates 
| at which the bulk of the coal that comes to London 
| is carried on the principal lines. 

This Table clearly indicates the principle upon 
which the railways of this country carry on their 
business, which is that of imposing upon the 
traflic to be conveyed just as much as it will bear, 
The total amount that would accrue to the railways 
from the London coal traffic would probably be less 
_that one-half the amount that will be earned from 


the same amount of traffic of the same kind in other 
parts of the country. The London coal traffic is 
far and away the most favourable case that exists in 


TasiE No. IV.—Rates for Coal to London. 











| 
; |Rate per — 
From the Coalfield of Distance. | Rate. Ton per | Quantity of 
| | Mile, |Coalscarried 
: in 1885. 
miles. | 8. d. d. tons. 
Warwickshire nie a 102 |48 55 
Leicestershire oe BS 115 6 fF 53 
South Staffordshire ae 122 5 4 53 
Derbyshire and Notts... 142 5 9 +48 
North Staffordshire yet 151 6 ft 48 
South Yorkshire .. z 172 ae 50 7,070,382 
West Riding = 3a 180 7 2 48 
Lancashire and Cheshire. . | 14 #|7 1 43 
North Wales ab a 194 7 3 44 
South Wales +e sn 204 7 4 43 
Durham oe oo = 2600 |8 7 39 
‘ 











this country of low rates, and yet the figures in 
Table No. V. will show it compares with German 
rates for the same description of traffic, 


TaBLE No. V.—German Rates for Coal. 














| Die. | Rate 
is- r Ton 
= | From To tance. Rate. “ 
| | | Mile, 
imiles.' 8. d. d. 
Germany .. Zabrze ..|Keenigsberg | 482310 8| 0.26 
» .. Morgenroth sa + 485 10 8| 0.26 
36 .. Schwimtochlowit ” 487 10 8} 0.26 
a .. Rybink re as 483 10 8| 0.26 
» ++ |Wanne .-|Hamburg ..| 210'6 0] 0.34 
ms ..|Herne ee me ns 219 6 1 0.33 
. .. Essen oe ue »» 236 | 6 1] 0,32 
| ! 





In comparing these two sets of figures, both 
borrowed from the Select Committee’s report, it 
is well to bear in mind that the low rates charged 
on English lines are largely, if not entirely, imposed 
under the influence, and in consequence of sea com- 
petition—that is to say, although there is no direct 
sea competition from the Midland coalfields, yet 
London would be more largely supplied by scx 
from other districts, if railways charged higher 
ratesthan they do. It is found in practice th-t 
English railways, in the absence of sea competition, 
charge much higher rates—in very many cases, 
twice the amount charged for the same description 
and extent of service in Continental countries. It 
would be possible to multiply examples of the fact 
ad infinitum, but let any one who pays rates in this 
country examine the examples of rates from the 
report of the Select Committee of 1881 given in 
Table VI. 


TaBLeE No. VI.—Manufactured Iron and Steel. 


| | | i _ 








| Rate 

Country. | From To Distance. Rate. Poa 
| | | | Mite. 

' | miles. /s. d. i. 
Sweden ..Orebro ..Gothenburgh | 176 {7 6 0.51 
Germany .. Essen .. Amsterdam ., 122 5 7) 0.54 
Russia ..|Rival .. St. Petersburg 243 | 9 0) 0.45 
Finland ../Abo .. Tavastehus ..; 111 610 0.75 

Iron Wire, 
England ..|Warrington Hull .. «sf .. 200 15 0; 1.65 
a oie os W. Hartlepool; 131 15 0 1.87 
Russia’... Rival .. St. Petersburg! 243 [16 9} 0.83 
- oul cep .. Moscow as 635 27:1 0.51 
Germany ..|/Dortmund.. Amsterdam ..; 143 18 2] 0.68 
99 ont & .. Rotterdam .., 153 18 3] 0.65 
Iron Ores. 

England .. Hull .. Sheffield os 58 6 8) Li 
+ Pree. .. Leeds .. Pe 51 510} 1.37 
Germany .. Rotterdam Essen .. oa] | oe 410) O44 
a ‘Dortmund ., 153 5 1] 0.40 


Take, again, the examples of foreign rates for 
cattle given in Table No. VII. 


TasiE No. VII.—Foreign Rates for Cattle. rc 




















| | Rate per 
Country. | From To Miles. "= per | Head 
ave on. | per Mile. 
| | = d. 
Denmark../Korsoer ..\Copenhagen| 70 410 | 082 
Sweden ../Falképing/Gothenburg 220 | for4head | 0.95 
Holland .. Utrecht../Amsterdam 224 | for 10 head 0.64 
Finland ..'Torjala ..|Abo.. 854 os : wd 


2 





Belgium .. Bruges ei aeatn i oI 70 
{ 


These rates are generally about one-half, and in 
many cases less even than that, of the rates charged 
for similar produce in England. It is true that the 
length of lead abroad is generally longer ; but then 
there is a set-off to thatin the much greater volume 
of traffic in England, and it is fairly open to doubt 
whether that volume of traffic would not be in- 
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creased still more by a more liberal tariff. It has, 
at any rate, been the experience of the American 
and most other lines, that their business increased 
in proportion as their rates were reduced, and it is 
fair to argue that if this proposition holds good, so 
must also the converse, that trade is hampered 
and dwarfed in proportion as rates are raised. 
There is no pretension to an absolutely mathe- 
matical precision in the enunciation of this law, 
but that it is an economical law all the same, may 
easily be proved. 

The total toll that the railways or the United 
Kingdom take for the transport of goods traffic of 
all kinds, is about 38 millions sterling a year. This 
sum is two-thirds of the total agricultural rent of 
the country, within five millions of the total annual 
value of our coal production, and about fourteen 
times the average annual profits from iron works 
assessed to income-tax over the period 1880-84. Of 
the total sum received by our railways in respect of 
goods and merchandise generally, 1,237,000/. was 
derived from live stock, 20,879,0001. from general 
merchandise, and the remainder from minerals. 
With reference to the charges for live stock and 
general merchandise it is difficult, with the scanty 
materials at command, to specify the exact effect of 
railway charges upon their development ; nor is it 
more easy to discover whether such charges, on the 
whole, have been reduced or diminished within 
recent years. But the same observations that have 
been applied to mineral will equaliy apply to other 
descriptions of traffic, viz., that as railway charges 
now constitute a larger proportion of the ultimate 
cost, they are found to be more oppressive, and are 
borne with much less equanimity than hitherto. 
We shall in a future article deal with further 
aspects of this question. 


THE INSTITUTION OF CIVIL 
ENGINEERS. 

On Saturday last additional evidence of the ex- 
tended popularity enjoyed by the President of the 
Institution—Sir Frederick Bramwell—was afforded 
by the benchers of Lincoln’s Inn granting the use 
of their fine hall for the annual dinner of the 
Civil Engineers. On two previous occasions the 
wardens of the Goldsmiths’ Company similarly 
lent their hall and valuable plate to Sir Frederick 
to entertain at dinner the Council and other 
members of the Institution, and on the occasion 
of the conversazione last year, it will be remem- 
bered, the authorities at South Kensington afforded 
him many facilities and privileges which had not pre- 
viously been accorded to any other President. This 
is doubtless very gratifying, but it can hardly be 
continued, and members of the Institution will, 
before long, have to take up seriously the whole 
question of house accommodation and facilities 
generally for carrying on the professional and social 
work of the great body of British engineers who, 
whether at home or abroad, justly regard the In- 
stitution in Great George-street as the centre of 
gravity of their system. 

Engineers who attended the dinner of last 
Saturday and passed through the well - ordered 
library into the lofty electric-lighted hall of Lin- 
coln’s Inn, could hardly fail to draw an odious 
comparison between the dignity and comfort there 
prevailing and the state of affairs in Great George- 
street on a popular evening. The cramped lecture- 
hall hot and crowded; the dismantled council- 
room turned into a species of railway refresh- 
ment bar for tea and coffee ; the secretary’s office 
into a repository for hats and coats, and the officials 
generally displaced throughout. As to the library, 
little need be said to those in the habit of visiting it 
to consult books which after much trouble may 
ultimately be found under a pile in an attic tempo- 
rarily protected by a sheet, every accessible spot 
having long since been occupied. The simple fact 
is that the roll of the Institution has kept pace with 
the increased estimation of the profession of engi- 
neering in the eyes of the public, and as a conse- 
quence the premises in Great George-street are 
wholly inadequate to the present wants. 

When Sir John Fowler delivered his presi- 
dential address at the Institution twenty years 
ago, he stated that the average annual effective in- 
crease of members and associates was 25 between the 
years 1840 and 1850, and 27 between the last-men- 
tioned year and 1860. There was thussimply a steady 
but not remarkable addition to the roll during the 
first forty years’ existence of the Institution. But 

reference to the last report of the Council will 
show that during the preceding four months alone 











there was a net increase of no less than 162 in num- 
bers. Again, whereas at the time of Sir John 
Fowler’s presidency in 1866 the number of mem- 
bers of all classes, including graduates, was 1203, 
there were, including students, at the beginning 
of the present year no less than 4972 entitled 
to make the fullest use of the premises in Great 
George-street. These figures are more eloquent 
than words in enforcing the argument of further 
accommodation being an imminent necessity. There 
is no immediate prospect, and it is not to be de- 
sired, of the percentage of increase being lower 
in the immediate future than in the past. The 
members of the Institution are therefore with their 
present numbers and accommodation face to face 
with the same difficult problem which their pre- 
decessors of twenty years ago attempted but failed 
to solve. Sir John Fowler in his ‘‘ address” said : 
‘*T now approach a question in connection with 
the Institution and its functions upon which in 
common with the profession generally, I confess I 
feel very strongly, and that is, the necessity of 
providing as soon as possible a building more com- 
modious and more convenient than that which we 
now possess. Our rapidly increasing numbers 
have reached the point when the theatre is ad- 
mittedly insufficient, and the other rooms of the 
building are also totally inadequate for the ordinary 
purposes for which they are required, for the even- 
ing of our annual conversazione, especially, the 
crowding and discomfort are such as to repel many 
of our best friends from venturing to be present 
with us. With a proper building and well-arranged 
rooms, we shall also be able to have many objects 
of professional interest for our inspection and study 
of which we are at present deprived—such as models 
of work and machinery, new articles, or new com- 
binations, or possibly even a good museum.” Only 
a small percentage of the present members of the 
Institution will perhaps remember the discussion of 
the ‘‘ burning question” as to whether a new site 
should be found, and the building matter be settled 
at once and for all by the erection of adequate 
premises, or the half-measure be adopted of en- 
larging the house in Great George-street. Suffice 
it to say that after much controversy the latter short- 
sighted policy was adopted, and in the autumn of 
1868 the members took possession of the present 
premises upon which a sum of 17,2501. had been 
expended in the previous five months, with a result 
which is only now being fully appreciated. 

It was of course quickly found that the enlarged 
building was inadequate to the requirements, and 
one of the first consequences was the shifting of the 
conversazione to South Kensington, where it natu- 
rally soon lost all characteristics as an engineers’ 
conversazione, and has now become, in the opinion 
of a very large number of members of the Institu- 
tion, not worth the trouble and expense imposed 
upon the President by its continuance. The Prince 
of Wales said at the dinner last Saturday: ‘‘ No 
one will gainsay me when I assert that an Institu- 
tion like this is one of the most important in this 
country, and one for which we have the highest 
respect.” Sir Frederick Bramwell, as the represen- 
tative of the Institution humorously, but we suspect 
quite seriously, indorsed this estimate, and re- 
marked : ‘‘ No doubt the members of the legal pro- 
fession, the medical profession, and of the Army 
and Navy, each believed that his particular pro- 
fession was the best ; but allowing this and apply- 
ing the old test as to which was second best, he was 
confident there would be a tolerably unanimous 
opinion that the Civil Engineers came next.” If 
we are to regard the conferring of knighthood a 
mark of public appreciation, then the preceding ob- 
servations are amply justified, for whereas twenty 
years ago only one ‘‘Sir John” figured on the roll 
of members of council and past-presidents, at the 
present time the number of knights is fourteen, and 
as rumour will have it, another will shortly be 
added, raising the proportion to just one-half of the 
whole number of “officers” of the Institution. 
However lightly the ‘“‘ honour of knighthood” may 
be esteemed by many members of the Institution, 
not one will be found to contend that the public 
appreciation of the position and dignity of the 
profession, whether indicated by the prefix ‘‘ Sir,” 


or a necklace of coloured riband, is not an advantage | 


to all of its members. It is the more necessary, 
therefore, that the Institution should justify its 
present position by maintaining the public interest 
in its proceedings, and if this is to be done effec- 
tually the question of building accommodation 
cannot long be kept in the background. 





THE PANAMA CANAL PROJECT. 


Even those who most thoroughly doubt the good 
faith, not to say the feasibility, of the Panama 
Canal scheme, cannot but admire the splendid 
courage and nerve of the wonderful old man who 
jauntily bears its increasing burdens on his shoulders. 
The result of the recent junketting tour to the 
Isthmus, the tenor of the expert’s report, and its 
effect upon investors and the French authorities, 
are all problematical as yet. But there can be no 
doubt as to the marvellous quality of the assurance 
with which the chief figure in the enterprise bears 
himself, now that he is once more on the familiar 
asphalte of Paris, If the canal were completed, and 
paying dividends, he could not be more cheerily 
complacent and confident of deserving well of his 
fellow-men than the reports show him to be. Some- 
thing of all this show of self-satisfaction is due, no 
doubt, to the curious reaction of vanities upon one 
another, which is a part of Parisian public life. In 
the same way that aspiring French poetasters, 
by dedicating their bad verses to Victor Hugo 
as the intellectual sun of the universe, used to 
be able to draw from him in return certificates 
that they were at least planets of the first magni- 
tude, so now M. de Lesseps cannot well escape 
regarding himself as the Grand Man of France, 
when he hears himself thus described incessantly 
by the people whom he habitually addresses as 
the foremost nation on earth. This mutual 
frenzy of flattery run mad is interesting, and so 
long as it is solely French money which is to be 
poured into the windless tropical sea on each side 
of the Isthmus, we have no special title to complain. 
But still there are some odd things to be explained. 

Last Saturday M. de Lesseps talked at length 
with a Daily News correspondent, and repeated all 
the old assurances of certain success which have so 
long been familiar, but with some new signs of re- 
servation as to the details of expenditure. He 
scouted as preposterous the idea that he contem- 
plated asking the French Government for financial 
aid. Never! Never! All he wished for was per- 
mission to institute a lottery ; with this, he was 
perfectly willing to rely upon the patriotic, wise, 
devoted, noble, &c., French people. Later in the 
day this correspondent followed M. de Lesseps to 
the Palais Mazarin, where he was to deliver an 
address to the Institute—of course on the subject 
of the Panama Canal. Much of what he said 
before the Institute has been said over and over 
again in the begging announcements of new loans 
issued from time to time by the company. There 
were, however, three new assertions which deserve 
attention, and which we extract from the synopsis 
of the address. M. de Lesseps is reported to have 
said: ‘‘ The situation is a perfectly healthy 
one. ... Labourers offer themselves for hire in 
greater quantities than can be employed.... A 
hospital has been built at Colon with accommoda- 
tion for 500 patients. Two hundred beds are yet 
vacant,”’ 

Without insisting too closely upon the maxim 
which condemns all the statements of which one is 
shown to be false, it is still fair to measure in a 
general way the credulity to be given M. de Lesseps’ 
reports, as a whole, by the standard of these state- 
ments. The first needs no serious examination. If 
Panama be not the pest-house of the tropics, then 
all attainable knowledge, old and new, is to be 
lightly thrown aside. Christendom has known 
more or less about the Isthmus for over three cen- 
turies, and this is probably the first clean bill of 
health mortal ever presumed to give it during the 
whole period. The other two assertions may pro- 
fitably be read in the light of interviews which a 
New York Herald representative, who accompanied 
M. de Lesseps on his voyage, had at Colon with 
M. Varilla, the engineer in charge of the works, 
and several of the chief contractors. M. Varilla 
admitted that, while from 12,000 to 15,000 men 
were at present employed, some 35,000 more would 
be needed if the work were to be really pushed. 
The contractors ridiculed the idea that this number 
—-or, indeed, any appreciable addition to the pre- 
sent force of labourers—could be secured. They 
all agreed that this ‘‘ labour question would be the 
eventual stumbling-block of the canal,” and gave 
their reasons in detail for this conviction. Drolly 
enough, the principal of these reasons was the pre- 
judice which is everywhere entertained against the 
Isthmus, both on account of its unhealthiness and 
‘*the treatment of labourers by the canal con- 
tractors, both in matters of pay and of sickness,” 
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The contractors, it seems, have to pay for every 
one of their men while he is in the hospital, and 
hence refuse to grant tickets of entrance. There 
follow some ghastly stories of the straits to which 
the canal management is driven for labourers, and 
the sufferings of these poor creatures when they 
arrive. Of one shipload induced by specious pro- 
mises to come from New Orleans, several died on 
the very dock on which they landed. The American 
Consul-General has: since taken the responsibility 
of urging the Mayor of New Orleans to warn men 
from venturing to come to the Isthmus, no matter 
how tempting the inducements held out. 

This seems to show with tolerable clearness the 
value of the minor assertions to which M. de 
Lesseps does not shrink from committing himself. 
They are in themselves enough to shake all reason- 
ing credit remaining to the enterprise, undertaken 
so flippantly and now bolstered up with such indis- 
criminating effrontery. But there are graver aspects 
to the new revelations. The authority of M. 
Varilla himself is given in the New York Herald 
interview for the statement that, while the total ex- 
cavation required is estimated at 120,000,000 cubic 
metres, about 14,000,000 have thus far been done, 
and the correspondent adds that of all the other 
estimates he heard, the most favourable put the 
former figure at 126,000,000, and the latter at 
11,000,000. If some bondholders should invite 
M. de Lesseps to talk less about fictitious swarms of 
labourers and hospitals empty, because patients are 
not allowed to enter, and more about the propor- 
tion borne by the work actually done to that remain- 
ing to be done, the answer might be of interest. 








DISCLAIMER IN PATENT ACTIONS. 

WE have before had occasion to refer to the pro- 
visions of the Patents Act, 1883, under which a 
patentee who finds, after he has commenced an 
action for infringement, that well-founded objec- 
tions to the validity of his patent are raised, may 
apply to disclaim during the action, and so validate 
his patent and continue the action. In vol. xxxvii. 
of ENGINEERING, at pages 261 and 484, will be 
found a note of the decision in the case of Singer 
v. Stassen, which was the first case of this kind 
under the new Act, in which a decision was given 
as to the proper mode of proceeding is such cases. 
On appeal, however, in that action, the Court of 
Appeal decided that the benefit of the statute 
should not be given to patentees in actions com- 
menced before January 1, 1884. Hence the autho- 
rity of that case was somewhat impaired, and since 
that time there is no case of importance recorded 
in which full effect has been given to the intentions 
of the Legislature. This has now been done in the 
case of Moncrieff v. Sir W. Armstrong, Mitchell, 
and Co., Limited, which is an action for infringe- 
ment of Colonel Moncrieff's patent for the well- 
known disappearing gun carriages, in the develop- 
ment of which Colonel Moncrieff has been occupied 
for many years past. 

The plantiff applied in this action under Section 19 
of the Patents Act, 1883, for liberty to apply at 
the Patent Oftice for leave to amend his specitica- 
tion by way of disclaimer. It was contended by 
the defendants that this liberty ought only to be 
granted upon terms of the amended specification 
not being used in the pending action. Obviously 
if such a contention were to succeed, in the absence 
of special circumstances, the practical effect would 
be to repeal Section 19 of the Patents Act, 
under which such liberty may be granted during 
the action, and the trial of the action in the mean- 
time postponed in orderthattheaction may afterwards 
go on upon the amended specification. The case came 
on for hearing on the 21st of March in the Divisional 
Court of the Queen’s Bench Division before Mr. 
Justice Mathew and Mr. Justice A. L. Smith. The 
laintiff was represented by Sir Henry James, Q.C., 
ALP. and Mr. W. R. Bousfield, and the de- 
fendants by Mr. Aston, Q.C., Sir Richard Webster, 
Q.C., M.P., and Mr. Macrory. Ultimately, upon 
its being apparent that the leaning of the Court 
was against the defendants’ contention, the de- 
fendants agreed to submit to an order similar to 
that which was made by the Divisional Court in the 
case of Singer v. Stassen, but not upheld in the 
Court of Appeal for the reasons before mentioned. 
It may be convenient to set out in full the order 
made in the present case, as it may be assumed 
that it embodies the terms upon which such orders 
will in future be made, in the absence of special 
circumstances. The order runs as follows : 





‘*Tt is ordered that the plaintiff be at liberty to 
apply at the Patent Office for leave to amend his 
specification by way of disclaimer upon the terms 
that the costs of and occasioned by any amendment 
of plaintiff's specification be the defendants’ in any 
event (including costs of the present summons and 
application to the Divisional Court). 

‘* And it is further ordered that if within fourteen 
days of the notice of allowance of the amendment 
defendants elect to submit to judgment the de- 
fendants do have all costs in the action hitherto 
incurred.” 

It will be seen that the effect of such an order is 
that the patent may be set right by amendment, 
and that the action may proceed as if the patent 
had been valid ab initio. 

Of course in every case the Comptroller has power, 
upon the hearing of the application for amendment, 
to impose further conditions as to the non-prose- 
cution of infringements prior to the date of the 
amendment. The practice, however, is now well 
established, that in all cases, in the absence of special 
circumstances, the amendment will be allowed 
upon condition that no action shall be brought in 
respect of any infrin,»uent prior to the Ist of 
January, 1884. It will be remembered that under 
the new Patents Act damages may be awarded for in- 
fringements prior to the amendment, if the patentee 
shows that his original claim was framed in good 
faith and with reasonable skill and knowledge. This 

rovision came into effect on the Istof January, 1884. 

rior to that date any person who was infringing a 
patent which he knew to be bad, was safe from 
being attacked in reference in any infringements 
which took place while the patent was invalid. 
Hence the justice of the practice which has now 
been established, that no patentee shall be allowed 
to sue on an amended patent for infringements 
prior to the Ist of January, 1884, but that, sub- 
ject to the above-mentioned proviso as to the 
patentee’s good faith and skill, he may recover in 
respect of infringements subsequent to that date, 
even though at the time of the infringements his 
patent was in some respects invalid. 

We believe that the working of the new pro- 
visions with regard to amendment of specifications 
is not yet thoroughly understood by the public, 
and hence the above observations are worthy of 
careful study by patentees. 





THE EXPLOSION OF HOMOGENEOUS 
GASEOUS MIXTURES. 


THE knowledge of the explosive nature of a 
mixture of gas and air probably dates from the 
working of the first coal mine. Till within a com- 
paratively recent period, the researches of chemists 
into the nature and behaviour of explosive gaseous 
mixtures were prompted mainly by the frequent 
occurrence of disastrous colliery explosions. More 
recently the introduction of the gas engine has im- 
parted to the subject additional interest and brought 
fresh investigators into the field. The evidence 
given on both sides in recently contested patent 
cases, both here and abroad, has further tended to 
increase the demand for more exact information on 
a comparatively unknown branch of physics. 

Authorities and writers on heat tell us that be- 
cause a given quantity of gas and air by its com- 
bustion will raise, say, 1000 units of products 1 deg. 
in temperature, it follows that it is also capable of 
raising 1 unit of products 1000 deg. Hence the 
fashion that has prevailed amongst physicists and 
others, of calculating the temperature of combus- 
tion, and the corresponding pressure from the 
already known quantities of heat and specific heats 
of the combining and associated gases. It is found 
that the pressures obtained by experiment fall 
far short of those obtained by calculation. In 
order to account for this discrepancy between the 
pressures obtained by experiment and calculation, 
investigators have had recourse to theories which 
appear to be satisfactory neither to themselves nor 
to those who are looking to them for enlightenment. 
It appears to us that the difficulty is capable of a 
much simpler solution than we have yet seen sug- 
gested. 

Three theories are in vogue at present to 
account for the failure to reach the calculated 
pressure and temperature. The first is that asso- 
ciated with the names of Hirn and Witz. This 
assumes the rapid evolution of heat and concludes 
that the smallness of the rise of temperature is due 
to the cooling effect of the sides of the containing 











vessel, The second theory is that propounded by 
Bunsen and adopted by Mr. Dugald Clerk. This 
assumes the evolution of heat to be retarded by 
dissociation. The third theory is that set forth by 
Mallard and Le Chatelier and indorsed by Bertholet 
and Vieulle. It ascribes the non-attainment of the 
calculated temperatures to the increase of the 
specific heat of the gases at very high tempera- 
tures. 

In advancing these theories it has been over- 
looked that the calculated temperatures are obtain- 
able under one condition only, and this is that the 
gases shall combine instantaneously and simulta- 
neously throughout their whole mass. This con- 
dition is usually mentioned by writers, but only to 
be ignored in their subsequent treatment of the 
subject. It is scarcely necessary to say that such 
a condition, or anything like it, is simply impossible 
in all the laboratory experiments with gas and air 
in small vessels that have yet been made. The 
only conceivable way to get a mixture to explode 
simultaneously throughout its mass appears to be 
to compress it suddenly to the igniting point. We 
shall deal with this part of the question by-and-by. 

Notwithstanding the eminence of some of the 
physicists by whom this subject has been treated, 
we are inclined to think that some confusion of 
thought has arisen through not clearly dis- 
tinguishing between the ‘‘quantity” and the 
‘intensity ” of heat. When combustion or oxi- 
dation is complete, the quantity of heat evolved 
is the same, whether it requires only the mi- 
nute fraction of a second in the case of a gas, or 
several hours in the case of asolid. Whilst the 
quantity remains the same the ‘intensity varies 
according to the time required for the quantity to 
be evolved. What is lost in intensity is gained in 
duration, and what is lost in duration is gained in 
intensity. If we keep this all-important element 
of time in view, it will render it unnecessary to go 
afield in search of more or less vague hypotheses to 
account for the unexpected low temperatures at- 
tained by explosion, 

When the combustion of a gaseous mixture is 
started from one point, even in the middle of the 
containing vessel, the initial inflammation and com- 
bustion, which precedes complete combustion, fur- 
nish diluting products in which the subsequent com- 
bustion has to be carried on. The relative rates of 
inflammation and combustion are influenced by the 
composition of the mixture. By the time inflam- 
mation of the mass is complete, the subsequent com- 
bustion has to go on in such a medium of diluents 
as would probably prevent combustion altogether 
with the gases at atmospheric pressure and tem- 
perature. The inflammation has, however, pro- 
duced an elevation of temperature and pressure 
sufficient to partly overcome the extinguishing 
effect of the diluents, and the presence of these tends 
to make combustion go on in a more and more 
retarded manner, until it is either completed or 
checked before completion. 

In a mixture of hydrogen and air containing just 
suflicient oxygen to combine with the hydrogen, 
the complete inflammation is effected in about the 
one-hundredth part of a second. This may appear 
a very short time for the heat to dissipate itself in. 
But let us divide it into ten shorter periods, and it 
will appear comparatively long. We have now the 
course of the inflammation in ten periods of one- 
thousandth part of a second each. By the time 
the inflammation hasreached the end of its course the 
products that were formed at the beginning have 
been parting with their heat to the surrounding 
particles and inclosing medium, These heated 
particles cannot ‘‘ have their cake and eat it” any 
more than mortals can, and this fact must be re- 
cognised in calculating the temperature, yet it has 
hitherto been ignored. When the inflammation 
reaches the enclosing walls there can be no ques- 
tion of what becomes of the heat in this vicinity, 
and this has already been sufficiently recognised by 
investigators. At first the combustible particles 
next the metal will probably be kept below the 
igniting point, and this will tend not only to retard 
the combustion but even the inflammation itself, and 
so increase the duration of combustion. It is well 
known that an excess of air diminishes the tempera- 
ture and pressure and also retards the speed of 
combustion. In the case where there is no excess 
of oxygen, but only the associated nitrogen present, 
this and the products as they are formed, must act 
more or less as the excess of air, and even in the 
extreme case of a mixture of oxygen and hydrogen 
the products probably act in the same manner, but 
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to a less degree. 


We may therefore conclude that 
in every mixture ignited at atmospheric pressure 
and temperature the element of time must be con- 
sidered in calculating the obtainable temperature. 
When this is once admitted, it may be considered 
sufficient to account for the discrepancy between | 


the calculated and ascertained pressures. 
will then be no room for the theory of dissociation 
or increased specific heat. 

The dimensions of the containing vessel have an 
all-important influence on the behaviour of the ex- 
plosive mixture once it is ignited, and on the suita- 
bility of the means used for measuring the pressure. 
We will consider these points in a future article. 








NOTES. 
Hanpicrart Competition AT Hawick. 

ARISING out of a suggestion made by the Right 
Hon. Edward Marjoribanks, M.P., in an address 
which he delivered last year in his capacity of 
President of the Edinburgh Border Counties As- 
sociation at the Kelso meeting, a scheme has now 
been prepared by the Council of that body for the 
encouragement of skill in certain handicrafts ; and 
the first competition in connection with the scheme 
1s to take place at Hawick in the month of July or 
August, on the occasion of the annual meeting of 
the Association, which is to be held in that town. 
For this year the competition is open to all young 
men under 22 years of age on Ist July, but it is 
intended in another year, should it be found ex- 
pedient, to restrict the competition to persons 
under 20 years of age. The competitors are in the 
mean time classified in three groups: First, cabinet 


makers and joiners, to embrace the makers of | 


useful and ornamental work used in house building, 





There | 


house-furnishing, and decoration ; second, mill- 
wrights, to embrace town and country millwrights 
'and makers of agricultural implements ; third, 
/engineers and smiths, to embrace fitters, black- 
smiths, general jobbing smiths, tin-smiths, and all 
workers in iron or other metals. The awards in 
each class consist of a first prize of 5/., a second of 
3l., a third of 2/., and a fourth of 11. Much in- 
terest in the scheme is being displayed throughout 
| all the border counties on the Scotch side of the 
Tweed. 


Tut Iron Trapve in Russia. 

Efforts are being made to overcome the depres- 
sion in the iron trade in Russia by giving out a 
number of State orders on one hand, and by restrict- 
ing the production on the other. During the last 
few days a contract for the supply of sixty loco- 

| motives by the Kolomna Works has been signed 

by the Minister of Railways, and further orders 
| for steel rails given to various South Russian firms. 
At the same time twenty-five of the leading rolling 
mills have signed a convention restricting their 
| total annual output to 50,000 tons for the present. 
The Ural ironmasters have held aloof from this 
arrangement, but, considering the bad state of 
things generally, it is not expected that they will 
proceed to largely add to a market already over- 
stocked. The committee appointed to report upon 
the recommendations of the late Iron and Coal 
Congress has almost finished its deliberations, and 
will present a report to the Minister of Finance next 
week. 


A New Wiusuurst Macuine. Pest 
Mr. James Wimshurst has just finished, in his 
fine amateur workshops at Clapham, what one might 


| call a quadruplex influence machine. It consists of 





four pairs of Wimshurst plates, mounted symme- 
trically on a common spindle. Each plate carries 
twelve metallic sectors, well distanced and insulated 
from one another. Such a combination must neces- 
sarily give with readiness a 6-in. spark, and it is ex- 
pected to discharge over twice that distance when a 
few preliminary precautions are taken. This ma- 
chine will be worked for the first time to-morrow 
(Saturday) evening at Professor George Forbes’s 
lecture before the Society of Arts on ‘‘ Electro- 
motive Force and Potential.” In connection with 
this matter, we may add that a little pamphlet has 
just been published* entitled ‘‘ The Influence Ma- 
chine : How to make it, and How to use it.” The 
pre not been prepared immediately by 

r. Wimshurst, but by Mr. Thomas Gray, of the 
Board of Trade, whose practical knowledge of 
the machine is second only to that of his pro- 
fessional colleague, the inventor himself. It is, 
however, true to say that the early part of the 
pamphlet is only a methodical digest of a number of 
letters written, at different times, by Mr. Wims- 
hurst in reply to queries published in the columns of 
our contemporary The Engineer. To this digest, 
which gives every detail necessary for the proper 
construction of the simple machine, Mr. Thomas 
Gray has added many valuable pages of his own, 
especially about the use and power of the compound 
influence machine. 


PETROLEUM AT SUEZ. 

The news from Suez respecting the discovery of 
petroleum about 170 miles south of that town will 
prove of importance if the first promise is borne 
out by further investigation. It has long been known 
that petroleum existed in this district, but previous 
investigations that have been made have produced 
no practical results. In September, 1884, accord- 
ingto a Times telegram, M. Debay, a Belgian mining 
engineer, was sent to report on the probability of 
any advantage being gained by the practical work- 
ing of the oil beds of that region. On investigation 
he considered the experiment worth a trial, and was 
accordingly intrusted with a sum of 30001. for the 
purpose of making further investigation. Towards 
the end of last November M. Debay again left Suez 
with thirty Belgian workmen, the Government 
agreeing to bear all expenses up to March 1. The 
spot selected for trial is said to be 170 miles south 
of Suez on the west coast of the Red Sea, and 
about 30 yards from the sea. It is at the foot 
of the mountain known as Djebel Zeit, or Oil 
Mountain. Boring was commenced on January 15, 
the drill penetrating gypsum containing sulphur, 
shale, green and blue clay, limestone, and sand- 
stone. On February 28, the day before the 
expiration of the period during which the Govern- 
ment would bear the expense, the drill fell sud- 
denly 40 centimetres, and petroleum rose to a 
point 2 metres above the sea level. Nubar Pasha 
and his son, a civil engineer, with Colonel Scott 
Moncrieff and Major Western, both of the Public 
Works Department, Mr. Mitchell, a geologist, and 
Mr. Hooker, a chemist, have visited the spot, the 
following being given as the result of their investi- 
gation : ‘‘ That petroleum undoubtedly exists ; that 
the geological formation of the country is favour- 
able to the existence of larger quantities at lower 
depths ; that the store of oil is generally distributed 
over a large area in the neighbourhood ; that under 
existing unfavourable conditions a single source 
yields about two tons daily ; that the specific gravity 
is .88; and that the spot is easily accessible from 
the coast, where there isa good anchorage.” 


THe Ricuarpson-NEviteE Exectric GovERNOR. 

The electric installation recently erected at Mun- 
caster Castle by Messrs. Edmondson and Co., of 
Great George-street, Westminster, is driven by a 
Robey engine controlled by a Richardson-Nevile 
regulator (see vol. xl., page 189). Recently a 
public trial was made of the regulator to show its 
capabilities, and the perfect control it has over 
the engine, which is 14 horse-power nominal. The 
plant was started and the lights turned on in groups, 
just as they would be in the usual process of light- 
ing up. As each addition was made the engine re- 
sonal an accession of steam, and ran without 
perceptible check all the time, the voltmeter show- 
ing no variation at all. When every available 
lamp was in action, they were simultaneously ex- 
tinguished by a turn of the main switch, and thus 
the load was taken off the engine in a fraction of 
the second. Inthe same rapid manner they were 





* Kent and Co., Paternoster-row, London. 
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relighted, and this test was repeated time after 
time with perfect success, the speed of the engine 
remaining practically uniform, and the voltmeter 
giving only a momentary jump and then coming 
to rest again at the original spot. To vary the ex- 
periments the steam pressure was reduced from 
70lb. to 451b., but still the electromotive re- 
mained constant. The Richardson-Nevile regu- 
lator does not necessarily keep the engine at a 
uniform speed ; its object is to keep the electro- 
motive force of the current in the mains constant 
whatever may be its amount, and to do this it is 
usually necessary that the speed of the dynamo 
should be varied, for few machines, even if they 
are compound-wound, give a perfectly constant 
electromotive force under different conditions of 
resistance in the circuit. Further, each compound- 
wound dynamo will only regulate perfectly in the 
installation for which it is designed, and if it be 
removed to another where the resistance of the 
leads bears a different proportion to that of the 
lamps and of the armature, from that for which it 
was designed, it no longer fulfils its purpose per- 
fectly. But the electric governor will not only 
correct the variation of the machine, but it will 
maintain a constant difference of potential at any 
given point in the entire circuit. 


Our SpanisH TRADE. 

We would recommend to the Commission which 
is sitting to inquire into the depression in trade 
and industry, that they should give particular atten- 
tion to our commerce with Spain. The whole of 
that country is practically closed to us because we 
have not been able to obtain the extension to us of 
the ‘‘most favoured nation” clause. Germany 
and Belgium send in their goods at a reduced rate 
of duty, which enables them to entirely undersell 
us, while at the same time they reap the advantage 
of our reputation by imitating our marks and pass- 
ing their articles off as English manufactures. Our 
Spanish trade would form a useful subject of study 
for the party which is clamouring for protection. 
The exports to this country from the Peninsula are 
practically restricted to wine and fruit, and upon 
the former we put a heavy duty. Nota prohibitive 
duty, be it noted, for we are still Spain’s best cus- 
tomer for port and sherry, but one such as our 
statesmen are constantly urged to place upon the 
goods of all countries which do not give us free 
access to their markets. Yet this duty has cost 
our manufacturers millions, and must be greatly 
reduced before we be put on the same footing in the 
Peninsula as other European countries, evenalthough 
their consumption of strong wines is far less than 
ours, notwithstanding the encouragement of light 
imposts. It is, we believe, a recognised fact that a 
new treaty must be concluded with Spain in the 
near future, but we would urge on the Government 
the necessity of immediate action. We have re- 
ceived from Mr. Merryweather, of the firm of 
Messrs. Merryweather and Sons, who is at present 
organising a fire brigade in Madrid, a letter stating 
that there is a large amount of trade there ready to 
be secured by some one, and that unless this country 
can gain the benefit of the ‘‘ most favoured nation” 
clause the bulk of it will go to Germany. It in- 
cludes bridges, railway work, mining machinery, 
and other contracts. Five or six million pounds 
are to be spent this year, and the method of its 
distribution is to be considered by the Cortes during 
the present month. If our Government will bestir 
itself it is possible that enough work will be ob- 
tained to keep ten or twelve thousand men busy for 
twelve months—surely, a sufticient incentive in 
these bad times. 


Merropotitan Sewace Discuarae. 

It will be remembered that the Royal Commis- 
sion on Metropolitan Sewage Discharge, in its re- 
port, presented some months rgo, stated that it was 
neither necessary nor justifiable to discharge crude 
sewage into the Thames, and that the only method 
by which separation of the solid from the liquid 
constituents could be effected, so as to give an 
effluent water sufliciently pure to allow of its being 
discharged at the present outfalls, is by application 
of the sewage matter to land. We fully treated of 
this report on page 181 of our last volume, and 
the Works and General Purposes Committee of 
the Metropolitan Board of Works have now 
reported to the latter body on the report of 
the Royal Commission. Sir Joseph Bazalgette 


had brought forward a plan by which the Barking 
and Crossness systems might be continued to 


that, however it may be ultimately disposed of, it 
must first be pressed into cakes. Suitable presses 
for this work set up at Crossness now treat daily 
the matter from 9,000,000 gallons of sewage. It 
is hoped that the cakes may be useful for manure, 
but should there be no demand for them they will 
be carried out to sea. It is estimated that about 
150,000,000 gallons of sewage are daily carried down 
to the outfalls. This would give 3000 tons of sludge 
which, when pressed, would leave 850 tons of cake 
to be disposed of daily. The capital required for 
this plan would be about 750,000/., and the annual 
expense, including interest on capital, &c., 118, 0000. 


Mr. Preece on Domestic Evectric LIcHTING. 


In his recent lecture to the Society of Arts on 
the subject of ‘‘ Domestic Electric Lighting,” Mr. 
W.H. Preece, F.R.S., remarked that a simple, safe 
domestic steam motor had yet to be introduced. 
Messrs. Hathorn, Davey, and Co., of Leeds, had 
exhibited at the Inventions Exhibition last year 
what he considered the best that had yet been made; 
‘but it has the disadvantage of requiring a large 
supply of water to condense the steam. The various 
high-speed engines in use require higher technical 
skill than is found amongst the servants of a house. 
Mr. Preece mentioned that the Council of the 
Society had under consideration a plan for offer- 
ing prizes for the best engine for electric lighting. 
The points of merit are: (a) Regulation of speed. 
(b) Power of automatically varying speeds to suit 
variation of load. (c) Noiselessness. (d) Cheap- 
ness. The competition is intended to embrace all 
classes of engine, steam, gas, petroleum, &c. Mr. 
Preece then spoke in favour of gas engines, and 
stated that 25 cubic feet of gas will give one horse- 
power or eight 20-candle glow lamps, or 160 candle- 
power in all ; whereas five 5 ft. burners only give 
75 candle-power in all. He argued, therefore, that 
it was cheaper as well as healthier and cleanlier to 
utilise the gas in a motor for producing the electric 
light, than to burn it in jets ; and he called attention 
to the fact that gas engines were coming into favour. 
In England water-power is little available ; the whole 
flow of the Thames water under London Bridge 
would, according to the lecturer, only keep 800 lamps 
going (we must say we do not know how Mr. Preece 
arrived at this conclusion); but in Scotland it was 
available, and Sir John Fowler now lighted his High- 
land residence by three turbines of 12 horse-power, 
which work dynamos night and day, the power being 
obtained by a 5in. pipe from an artificial lake 
giving a head of 310 ft. The unreliability of the 
wind rendered it precarious as a source of power 
for this purpose. Mr. Preece then adverted to 
dynamos and recommended that makers should not 
only indicate the electromotive force which the 
dynamo gives at a certain speed, but their charac- 
teristic diagrams. Of secondary batteries Mr. 
Preece expressed a high opinion, stating that he 
now finds it best to charge them by day and 
discharge them by night. He sees no reason 
why they should not last ten years, and believes 
that makers will maintain them at the rate of 
10 per cent. perannum. As regards lamps, those 
of 10 candle-power are perhaps best for households, 
two 10-candle lamps distributing light better than 
one 20-candle lamp. A good 10-candle lamp work- 
ing at an electromotive force of 50 volts and requir- 
ing half an ampére, is what Mr. Preece would like to 
see. Fifty volts electromotive force is what he re- 
commends for home lighting ; and the price should 
be such that they might have not a long but a 


Sea Reach. The expense, however, would be| hours it took to lose 10 per cent. of its normal 
great, and it was thought that the evil would only | light when absorbing 24 watts per candle. The 
be removed from one spot to be carried to another. | practice of ‘‘flashing” a carbon filament so as to 
The General Purposes Committee are of opinion | give it ahard grey surface has been shown by Mr. 
that an oxidising agent is required, which would| Wilhelm Siemens to add much to its efficiency, 
not only effect the immediate destruction of any | The filament acquires a brighter surface and can be 
offensive odour still remaining after chemical pre- | raised to a higher temperature before it gives out. 
cipitation, but which would at the same time| The critical point in each lamp, which occurs at a 
prevent the development of offensive gases. It| point between 1 and 2 watts per candle, should be 
is said that permanganic acid can be used | determined for each class of lamp. A bad vacuum 
effectually for accomplishing both these objects. | causes lamps to fail in lighting power, and may be 
The opinion of four of the most eminent chemists | detected by feeling the globe, which gets quite hot. 
in England has been obtained by the Board, and | Mr. Preece recommended that, like Edison, makers 
they are all of opinion that if the effluent produced | should determine the electromotive force which 
by precipitation with lime and protosulphate of | would give his lamps a life of 1000 hours, and the 
iron were subsequently treated with manganate of | current which would give it the normal light. From 
soda and sulphuric acid it would be deodorised and | this it is easy to determine the life of another 
purified to such an extent as to render its discharge | electromotive force, for it varies with the 250th 
into the river unobjectionable. With regard to} power of the electromotive force, and the light at 
getting rid of thesludge, the Committee areof opinion | any other current with the sixth power of the cur- 


rent. The lamps should be so placed as to flood a 
room with light without offending the eye by direct 
rays. This is best done not by shaded glasses but 
by the position of the lamps. In wiring a house 
the best wire should be used and put up by ex. 
perienced men ; cut-outs or safety fuzes being in 
every circuit. Cardew’s voltmeter and Siemens’ 
electro-dynamometer were recommended by Mr. 
Preece as the best electric meters he knows of. 





GAS ENGINE AND DYNAMO 

To meet the requirements of electric lighting on a 
small scale Messrs. Crossley Brothers, Limited, of 
Manchester, have brought out a small plant consist- 
ing of a vertical gas engine of 5-man power combined 
with dynamo, which is arranged to be driven by fric- 
tion. The engine is of the vertical type, which the 
firm has been making for some time past, and is prac- 
tically identical with the better - known horizontal 
pattern, with the exception of such modifications as 
are required by the change of form. The slide works 
across the side of the combustion chamber, instead of 
at the end (see engraving, page 333), while the side 
shaft is driven by a pair of screw wheels, Running 
at 200 revolutions per minute the engine gives 1.3 
indicated horse-power and .98 brake horse-power ; at 
250 revolutions it gives 1.15 brake horse-power. When 
running light the indicated horse-power is .3. The 
piston measures 44 in. in diameter and has a stroke of 
6in. 

The dynamo is of the Jones pattern. It runs at 
2000 revolutions per minute, and will feed from six to 
eight lamps of 20 candle-power each. It is driven by 
a friction pulley which runs in contact with the fly- 
wheel of the engine. The requisite pressure between 
the two is obtained by the device of pivotting the 
dynamo to a bracket on the engine frame, and drawing 
down the end of it bearing the commutator by means 
of a screw which tightens a strong helical spring. This 
method of driving recalls the frictional gear which we 
illustrated on page 405 of our thirty-sixth volume, and 
which was designed by Mr. J. S. Raworth, for driving 
the electric light on board the s.s. Aurania. In that 
case, however, the strain which gave the grip between 
the pulleys was not transmitted through the bearings 
of the dynamo or engine. 

The small plant we are describing is view mts A 
compact and handy, and should find considerable 
favour with those who want to try the electric light at 
home. Although the dynamo will only feed eight to 
ten lamps, it must be remembered that these need not 
always be the same lamps, for the current may be 
switched from room to room, as the needs of the house- 
hold require it. The dining-room, drawing-room, and 
smoke-room may all be lighted in turn, and thus the 
wants of a fairly large house be met. 


Sreet Rats In Francr.—The Joeuf Steel Works Com- 
pany has obtained acontract for 30,000 tons of steel rails 
from the Western of France Railway Company. The 
contract price is 4/, 14s, 5d. per ton. 








SoutH AvusTRALIAN Rartwars.—The net railway re- 
venue of South Australia for the financial year, 1884-5, was 
fairly satisfactory, being 3.53 per cent. on the capital cost 
of construction, as against 2.77 per cent. in the previous 
year. The different lines yield varying results, but in 
every case some interest is earned on the cost of construc- 
tion. The Hills line shows but a poor return ; only 0.10 
per cent, per annum on the capital engaged. 

Gotp in Western Austratia.—Mr. E. T. Hardman, 
a geologist, who recently visited the principal goldfields 
of Victoria, has reported that there is a great resemblance 
between the Victorian rocks and those of that part of the 
Kimberley district in Western Australia, which he re- 
garded as auriferous. He says he is now more than ever 
convinced of the existence of a payable gold field at Kim- 
berley, and he urges the Government of Western Aus- 





‘*short and merry” life. He proposed as a 





Thames Haven, and the sewage discharged into 


measure of the efficiency of lamp, the number of 





tralia to take steps for the development of the mineral re- 
sources of the district. 
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MISCELLANEA. 

Her Majesty the Queen has intimated her intention of 
opening the Colonial and Indian Exhibition, on Tuesday, 
May 4th. 

The North Metropolitan Tramways Company are about 
to apply to Parliament for leave to use electricity as a 
motive power on their lines in West Ham, East Ham, and 
Leyton. 

It is hoped that the final report of the expeditions to 
observe the transit of Venus in 1882, subsidised by the 
British Government to the extent of 14,680/. will be pre- 
sented in June. 


The Association of Ironmasters of Charleroi has asked 
the Minister of Finance to abolish the import duty of 50 
centimes per 100 kilogrammes still existing for cast iron 
and old iron. 


At ageneral meeting of the Engineering Society, King’s 
College, London, held on Tuesday, March 23rd, the pre- 
sident inthe chair, Mr. A Collins read a paper on ‘‘ Sani- 
tary Houses.” 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended March 21, 
amounted, on 15,241# miles, to 1,040,969/., and for the 
corresponding period of 1885, on 15,043} miles, to 
1,108,077/., an increase of 1984 miles, or 1.3 per cent., 
and a decrease of 67,108/., or 6 per cent. 


Orders have been received at Portsmouth for the com- 
missioning of six first-class torpedo boats on the Ist of 
May. They will not be distributed among ships of war, 
but will form a distinct squadron of themselves, and will 
be practised in steam evolutions and attack drill. The 
Scout, torpedo cruiser, is also to be pushed forward. 


Messrs. John Warner and Sons, of Hanley, Statford- 
shire, are just completing a set of powerful engines and 
winding machinery of their well-known type for the 
Granville Colliery Company, near Burton-on-Trent, who 
are about commencing extensive new sinkings to the deep 
coal. 

The Times states that experiments with the new Krupp 
guns placed in the forts in the Dardanelles have signally 
tailed, some guns bursting, killing several gunners, and 
others being unfit for their intended use as to range and 
precision. Attempts have been made to keep this secret, 
but the report has me known by letters from the place 
to correspondents at Constantinople. 


Messrs. Archibald Smith and Stevens have recently 
connected their hydraulic balance lift at Lloyd’s rooms, 
Royal Exchange, with the Hydraulic Power Company’s 
mains. This lift is now making about forty journeys 
per hour, and is probably carrying more passengers than 
any other lift in London, the estimated number being 
one thousand per day. 


The annual dinner of the Institution of Civil Engineers 
was held last week in the hall of Lincoln’s Inn, which is 
now lighted by electricity. The engine and dynamo are 
of the type invented by the Hon. Charles A. Parsons, and 
run at aspeed of 6000 revolutions per minute. The ex- 
treme steadiness of the lamps was the subject of general 
remark during the evening. The installation is to be con- 
siderably extended. 


The Electro-Metallurgical Company, of Charlotte- 
street, Blackfriars, London, E.C., have now taken over 
the electro, nickel, and silver ag business of Messrs. 
William Elmore, Limited. The latter firm have discon- 
tinued their plating department in order to confine their 
attention to the supply of dynamo machinery and outfits 
for depositing silver, nickel, &c., and for metal refining 
and extraction of metals from their ores, 


The Atlantic liner Missouri, which was wrecked on 
March 1 off the Holyhead coast, is now, after great diffi- 
culties, being successfully discharged. The vessel was on 
her beam ends and was subjected to the heavy force of 
the Atlantic swell, which inade it very improbable that 
the valuable cargo in her hold would be recovered. The 
strong current which encircled the ship made it impos- 
sible for divers to work with safety, and it became neces- 
sary to cause four holes to be blown in the steamer’s 
sides, one being by means of gun-cotton, which was laid 
by a boat’s crew from Her Majesty’s ship Hotspur, and 
three by means of dynamite. The charges were fired by 
electricity, and a hole 13 ft. by 5 ft. was made in the 
steamer’s rib, 


Messrs. W. and A. K. Johnson have just issued a map 
of the world called the ‘‘ Howard Vincent Map of the 
British Empire,” on Mercator’s projection, which has 
several novel points of interest. The map measures 72 in. 
by 63in., and its main object is to show the British 
possessions throughout the world. The various British 
possessions are coloured red, and they include a long 
stretch of the north-west coast of Greenland. The Royal 
Navy stations are conspicuously indicated, as also the 
Various coaling stations, divided into secondary, primary, 
and mercantile. Steamboat routes and distances are also 
shown, as well as telegraphic cables. Inset tables give 
the names of the British possessions, their areas, popula- 
tions, and annual revenues, and other information ; while 
an interesting inset map shows the extent of the British 
possessions 100 years ago—little more than the eastern 
part of the Canadian Dominions and a bit uf India. 


The general meeting of Muntz’s Metal Company was 
held at Birmingham last week. The chairman said the 
oy of copper had been falling continuously during jthe 
ast three or four years, so that it had been difficult to 
make any profit at all. During twenty-one years the 
concern had made a profit of 567,700., which had enabled 
them to pay for the period he had named an average 
dividend of 93 per cent. When the company was formed 








twenty-one years ago it was decided that fluctuations in 
the value of copper should not be treated as either profit 
or loss, but should be credited to stock fluctuation suspense 
account. During the last few years, however, the price of 
copper had not fluctuated as it used todo. It had always 
been going down, and so the balance of the stock fluc- 
tuating suspense account had always been on the wrong 
side. They had discussed the matter at the Board and 
come to the conclusion to recommend its abolition. 
They proposed to transfer the whole of the balance, 
12,9417. 9s. 8d., together with the reserve fund of 
53691, 9s. 11d., to the credit of the stock fluctuation sus- 
pense account with a view to its permanent reduction and 
ultimate extinction, leaving a balance to the debit of that 
account amounting to 14,385/. 8s. 1d. 


The general meeting of the Electrical Power Storage 
Company (Limited) was held last week. The chairman 
said that a great improvement had taken place in the 
business of the company in the latter part of 1885, and the 
prospects for the current year were extremely encouraging. 
A heavy loss was made in 1884, but the result of a com- 
plete change in the management was that in 1885 they had 
made a profit upon manufacture, and they were now also 
receiving cash remittances from the realisation of their 
their patent interests abroad. The year 1885 showed a 
gross manufacturing profit of 10,9027. The net result was 
that the profit and loss account for 1885 showed a profit of 
22007. Two of the latest installations carried out in 
London were those at the Bank of New South Wales and 
at Lloyd’s. <A third installation, for 1500 lights, for the 
Prudential Assurance Company, was not yet completed. 
The contract for lighting the Folkestone Exhibition had 
been given to them, and they had also contracted to 
furnish about 1000 lights for the Colonial Exhibition. 
A considerable extension of train lighting could also 
be expected during the current year. The long-continued 
negotiations in the United States had been brought 
to asuccessful issue. The suit in Germany related to a 
lien alleged to exist against the Faure German patent be- 
fore it was transferred to the company, and this claim 
therefore affected the payment of the German royalties. 





AUSTRALASIAN TELEGRAPHY.—Sir T, MclIlwraith has re- 
ceived a cable message from the chairman of the Eastern 
Extension, Australasia, and China Telegraph Company, 
who expresses regret that Sir Thomas should have 
seen fit to denounce the monopoly of the company as 
monstrous. The chairman maintains that the company 
only pays a@ modest dividend, and asserts that if the 
colonies would guarantee the pone receipts they might 
make the rates as low as they pleased. A competing route 
vid Honolulu and San Francisco is threatened. 





Tur Horcakiss MrecuanicaL Borer CLEANER.—The 
introduction of Hotchkiss’s mechanical boilor cleaner 
has made considerable progress within the last few 
years in this country, and there are several firms in Lon- 
don who have a dozen and more of these instruments ‘at 
work. These are, however, insignificant applications 
as compared with the success this inexpensive mode of 
discharging sedimentary matter from steam boilers is 
meeting with in the United States. The Haveiniger and 
Elder Sugar Refinery Works, of Brooklyn, have just 
ordered 100 Hotchkiss boiler cleaners, after having tested 
one for four months and finding it to efficiently answer 
its purpose. Sugar refiners in the States either find 
business better than their brothers in trade in this coun- 
try, or they are more alive to the importance of keeping 
their boilers free from scale. 

THE PROPERTIES OF FLUIDS AND SOLID Mgtats.—Pro- 
fessor Chandler Roberts- Austen, F.R.S., last week de- 
livered at the Royal Institution a lecture of exceptional 
interest on ‘‘ Certain Properties common to Fluids and 
Solid Metals.” He said that although the characteristics of 
solid metals and of fluids appear at first to be very diffe- 
rent, there is much evidence of an experimental nature to 
show that under certain conditions solid metals behave like 
fluids. The phenomena attending the passage of metals 
from the fluid to the solid state were first dealt with, and 
the beautiful experiment of Van Riemsdijk, showing that 
pure gold on freezing behaved like water—that is, it may 
be cooled below its solidifying point without becoming 
solid. When, however, by agitation, the metal sets, it 
becomes brilliantly luminous, owing to the liberation of 
the latent heat of fusion. Passing to solid metals, Pro- 
fessor Roberts-Austen referred to a forgotten experi- 
ment made by Louis Lemery in 1726, showing that lead 
when cast in a peculiar form is sharply sonorous, and he 
alluded to Réaumur’s experiments on this subject, which 
proved that hammering or the transfer of matter from one 
position to another by flow alters the shape of thegrains, and 
the way in which they touch oneanother, and leaves them, in 
the hammered lead, no longer free to vibrate. The results 
obtained by the late M. Tresca on the flow of solid metals 
were then fully dealt with, and the lecturer passed to the 
elaborate investigations of Professor W. Spring, of on 
on the compression of finely divided metals into soli 
blocks. He repeated many of M. Spring’s experiments, 
obtaining crystalline bismuth under a pressure of 6000 
atmospheres, and building up the alloy fusible metal, 
which fused at 100 deg. Cent. from the powders of its 
constituent metals, which have much higher melting 
points. Some observations by Mr. Baker, the engineer 
of the Forth Bridge, were alluded to as showing the im- 
portant and beneficial effect of compression on the me- 
chanical properties of steel destined to be used for certain 
purposes. Professor Roberts-Austen concluded by show- 
ing that as regards absorption of gas, diffusion, vapori- 
sation, and surface tension, solid metals present close 
analogies to fluids. 





ON TRIPLE AND QUADRUPLE EXPANSION 
MARINE ENGINES WITH ONLY TWO 
PISTON VALVES.* 

By Mr. Frep Losnirz. 

Durine the past few years it has been abundantly 
proved in marine engineering practice, that steam can be 
successfully used at a high pressure and expanded in three 
or more different cylinders, with the result that triple-ex- 
pansion engines are fast superseding those of the ordinary 
compound type. It would obviously be of great advan- 
tage if these engines could be so designed as to be prac- 
tically as simple in their mechanism as those of the older 
type, thereby giving increased efficiency without greater 
complication. That would certainly be an object well 
worthy of attainment. The invention dealt with in the 
paper is intended to be a step in that direction, and it 
may be interesting to examine the way in which it has 
been applied and to consider the results of the trials of 
the first engine of its kind. 

As shown by the accompanying illustrations of the 
ergines and boiler (see Figs. 1 to 6, page 336, and Figs. 
7 and 8, page 337), the novelty consists chiefly in what 
may be called a ‘‘compound piston valve,” which supplies 
steam to two cylinders concentrically arranged, so that 
where two valves were formerly used, only one is now re- 
quired. By this means the mechanism of a triple-expan- 
sion engine is greatly simplified, as one valve, with 
its necessary gear, is entirely dispensed with. By 
way of indicating the action of the valve it may be as- 
sumed that the high pressure and intermediate pressure 
pistons are at the bottom of the cylinders. When steam 
is admitted below them by the valve, the pistons move to 
the top of the cylinders, and the valve having moved 
down, the high-pressure steam passes through the interior 
of the valve to the top of the intermediate pressure piston, 
and the steam exhausts into the low-pressure receiver. At 
the same moment the valve admits steam above the high- 
pressure piston, thus doing the duty of two ordinary piston 
valves, and, as the indicator diagrams (Figs. 12 to 17, 
page 338) show, acting more efficiently. In the engine 
under consideration the low-pressure eylinder has a 
complete slide valve, of which, as well as of the compound 
piston valve, the setting is given in the following Table. 

TaBLE I.—Set of Compound Piston Valve. 


Same Set for I.P. Cylinder as ™ har § Cylinder. 


ead. 
Down Stroke. Up Stroke. 
in 


in. n. 
Steam lap > top= ly; bottom= 3 
Exhaust lap ... aa »=0 o = & 
Lead ahead... aia am » = 15 bare 
Steam full... ne 5s 34 
a wae en 16% 15} 
Exhaust shut ... ... bottom =21), top=21 
«< em. <a a bottom=213 
Steam opens .. eg ee top=24 
Vaive travel =3} in. 
Set of L.P. Slide Valve 
Ahead. 
Down Stroke. Up Stroke. 
in. in. 
Steam lap , top= 1} bottom= 1} 
Exhaust he a ro? » = 0 eo saa 
Lead ahead... i ot * » = 4 full 
Steam full... ae 3 2 
es ae a 135 114 
Exhaust shut ... ... bottom = 184 top=184 
»» «opens... ne top=20} bottom =20 
Steam opens ... ... bottom =234 top=23% 


Valve travel = 44 in. (common slide). 


At this stage it may be desirable to describe the manner 
in which some of the essential parts are designed in the 
engine to which the indicator diagrams, which are shown 
in Figs. 12to 17, refer. In the first place the piston valve, 
which is the most novel feature of the design, consists of 
two similar ends of cast iron, with a distance piece. In 
order to prevent steain passing there are eight rings in 
contact with the valve liner, these rings being made of cast 
iron of a different mixture from that used in the latter, and 
having no springs, as they are elastic in themselves. 
Packing rings in a piston valve are exposed to the pressure 
of the steam in the cylinder each time that they pass a 
steam port—an intermittent action which is sure to have 
an injurious action on short springs, and for this reason, no 
doubt, the description of springs mentioned was preferred 
to any other. In order that undue compression of these 
rings may be prevented, they are made to bear against 
solid metal on their inner circumference, with a play of 
only about 7; in., and to insure an accurate fit in the valve 
liner, they are turned to the finished size in the following 
manner. The ring is first of all turned sufficiently large, 
and a piece is cut out so as to give the necessary amount 
of elasticity ; then the ring is compressed on the face of 
the chuck, and re-turned inside and outside to the 
finished sizes. If it were merely turned large, and then 
compressed to suit the size of the valve liner, it would 
aie be round nor, steam-tight ; but when made in the 
way indicated it is quite a success, 

tt will occur to every engineer that the designing of an 
annular intermediate piston, with two packing rings, is 
rather a difficult mechanical problem. Fig. 6, page336, is a 
plan of the high-pressure and intermediate pressure pistons 
as used in this engine, and it will sufficiently indicate the 
general features of the design. A principle on which all 
pistons are made by Messrs. Lobnitz and Co., Renfrew, is 
to have a fixed and invariable pressure between the 
packing ring and the surface of the cylinder, experience 


* Abstract of paper read before the Graduates’ Section 
of the Institution of Engineers and Shipbuilders in Scot- 
land. 
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and careful experiments having accurately determined | to in the paper, the pressure per square inch exerted by the | passes any of the four packing rings, and there is at the 
what pressure suits the various circumstances in different king rings against the walls of the cylinders, variesas same time a minimum of friction. This style of piston 
engines. Spiral springs of a known and definite tension | follows: In the high-pressure cylinder it.is adjusted to | has been used at Bone years by the builders of this 
are used, and owing to the great length of steel wire in | 31b. per square inch; in the intermediate it is 2§]b., and | engine, and it has n found to give perfect results in 
each separate spring, the power exerted by each does not | in the low-pressure cylinder it is 2lb. per square inch. | every way. The paddle steamer Copenhagen, aed 
vary, even after years of service. In the engine referred | Proportioned in the way mentioned, no steam whatever | running in the Baltic, affords an instance in which the 
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results were accurately noted, and where the conditions of 


working were unfavourable. She has a set of Lea oo 
engines of 1200 indicated horse power, the cylinders being 


cranks, but the concentric arrangement seems to offer 


high-pressure steam, with its 


many advantages when 
hus the general shape, compact- 


great heat, is used. 


| be had, quadruple expansion might not be advantageous 
| for safe and economical working. This vertical diagonal 
| design, however, would be suitable for triple-expansion 


27 in. and 57in. in diameter respectively, with piston ness, and simplicity of this style of engines, are superior | engines, when used with the compound piston valve. A 


stroke of 5 ft., and revolutions 38 per minute, giving the 
steamer a speed of 14 knots. She was built at Renfrew 
in the year 1869, and in 1880 she came back to be 
lengthened and overhauled, having worked constantly for 
eleven years. On that occasion the following results 
were noticed: Both cylinders were beautifully smooth, 


to the usual examples of triple-ex 
there are no long exposed 
to radiation and accident. 
high-pressure cylinder at a temperature of, say, 360 Fahr., 
any heat which may be radiated is utilised in the inter- 
mediate pressure cylinder, which, again, is surrounded 


! A pe a i en 
pi with steam liable 
Whe 


| arrived at by a series of very careful trials. 
| was done to insure that accurate and truthful indicator 


saving of some moment in the weight of paddle engines is 


| effected when this piston valve is used. 
m the steam enters the | 


Coming now to a consideration of the results of the 
engine in question, it may be mentioned that they ware 
Everything 


and careful gauging showed them to be perfectly round. by the low-pressure receiver; and in this way heat is | cards should be got, and the indicator springs were tested, 


That they had not worn oval is rather surprising as the 
pistons have no back guide-rods; and the only trace of 









a. P. 






Steam ....... = 149 Ibs. 
Vacuum ..---- = 26% 
Revolutions .. = 104 
Link in line 


Mean Pressure = 73. 55 
VHP. ...---. =163.845 


Mean Pressure 30-6 
U0. B, ....< (96-4 























iin. greater than the original size, bein 
and 57,';in. respectively. Although the engines were 
thoroughly overhauled and renova’ , the pistons, 
springs, and pas rings were left untouched, as their 
condition could not have been improved upon. With a 
design that gives such results the annular piston cannot 

to give every satisfaction ; and not the least trouble is 
ae with ordinary compound engines known to 
the author which have been fitted with concentric 
ofnders, 

aturally, the compound piston valve can supply two 
Separate side-by-side cylinders, driving a pair of opposite 








economised to a remarkable extent. Everything about the 


_ engine is very easily got at, and the only working parts not 
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the intermediate pressure cylinder. 


| both before and after use, by means of weights. 


; } As this 
small engine was chiefly an experimental one there could 


Fig. 8. 
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be no tendency to desire results in the least degree 


| exaggerated. The cylinders are of the following dimen- 


wear was in the diameter of the cylinders, which was | necessary in an ordinary inverted, two-crank, compound | sions : ae a . 
(in 1880) 27); in. | engine are the two piston rods and the annular piston for | 30 in. — 18 in.; low-pressure, 42 in. in diameter, respectively, 


High-pressure, 15 in.; intermediate (annular), 


with piston stroke of 24in., and steam pressure at 150 lb. 


The compound piston valve might also be applied to per square inch. Before the engine was built a series of 


a quadruple - expansion engine coupled to one crank —a | 
system which has been most successful with ordinary | , i 
Such an engine would be very | of its kind, how nearl 


compound engines. , 
short and compact, and the valve gear would be easily 
reached ; and hace, if it were suitably designed and 
well made, there seems to be no reason why a quadruple- 
expansion engine, with only two piston valves and 
one crank, should not Le good results. ‘ 
boiler pressure of, say, about 250]b. per square inch can 


the hi 
But unless a generally the case, l 
| theoretical ones. This emphasises the advantage of the 


diagrams were theoretically constructed, and it is astonish- 
ing, in view of this being the first triple-expansion engine 
the form of the actual cards 
corresponds to them. The chief difference occurs in the 
intermediate pressure cards, which show in practice a 
greater power than was theoretically anticipated, while 
h-pressure and low-pressure cards are, as is more 
less powerful than the corresponding 
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concentric cylinder arrangement, as used in this case, 
which insures that any heat which escapes through the 
walls of the high-pressure cylinder shall be used to the 
fullest extent in the intermediate pressure cylinder, 
instead of being lost. As was expected there is no wasteful 
loss of pressure between the first two cylinders ; indeed, 
in some cases the lines on the cards actually coincided, 
which is a very refreshing feature. The following Table 
shows how the power is distributed in the indicutor 
diagrams : 
Taste II.—Details of Diagrams. 





Mean Pressures, ee 
Cut-offs. Pounds Sree Ans 
| Inches, | per square inch, Practice. | Theory, 


EP. 16 74.5 165 


180 


Le. 16 28.4 171 | 153 
3a.F. 12 11,14 194 218 








| Total ... 530 551 





The ratios of the areas of the cylinders are as follow : 


HP to LP =1 to 2587 
ne. «- &2--- t-—; 7 
> | be = 

=1 ;, 109 


A —. 
EP, »» total cyl. 

Taking the contents of the steam passage and the 
clearance of the high-pressure cylinder into account, the 
expansion, with a cut-off of 16 in., is 1.37 times in the first 
cylinder, thus giving a total expenditure of steam in the 
engine =14.4 times, Fig. 10, page 337, shows a curve which 
represents the theoretical expansion of a volume of dry 
saturated steam of 1501b. pressure, equal to the amount 
of steam admitted before the cut-off (4) into the high- 
pressure cylinder, and expanded until it occupies a volume 
14,4 times as great. The dash-and-double-dot curve is 
constructed according to the expression pv’, and the 
other, or dash-and-dot, according to the simpler law that 
the pressure varies inversely as the volume, which gives 
a fair approximation of the true theoretical expansion. 
When the actual diagrams are built inside the ideal 
curve, as shown by Fig. 10, it is seen at aglance where 
and to what extent loss takes place. No doubt it is im- 
possible, in practice, to fill this curve completely, owing 
to the clearances and the many other circumstances which 
tend to prevent it being accomplished ; but, for purposes 
of comparison, this is a most useful way of considering 
the diagrams. In the present instance about 39.5 per 
cent. of the dash-and-dot, or outside expansion curve, is 
unfilled by the diagrams; of this 15.5 per cent. is due to 
clearances, and 24 per cent. is due to loss—taking the 
line of absolute vacuum as the basis. 

In Fig. 9 the dash-and-dot lines show diagrams taken 
from the valve casing, receiver, and condenser, re- 
spectively, at the same time, and on the same indicator 
card, as the cylinder diagrams to which they correspond. 
By this means an exact knowledge is obtained of any 
change in the condition of the steam during its passa) 
into or out of the cylinders. Ata recent meeting of the 
Institution it was stated in a paper that ‘‘ when steam 
passes from the steam chest to the cylinder there is 
always a considerable fall in pressure, varying from 5 lb. to 
101b. on the square inch.” This statement is decidedly 
unsupported by the facts in the present instance, as the 
indicator cards referred to prove that there is no loss of 
pressure between the very casing and the high-pressure 
cylinder. The original cards shown in Figs. 12 to 17 are 
taken from sets of indicator diagrams which were not so 
good as the very best examples obtained, and consequently 
the slightest approach to even the smallest amount of 
exaggeration has been avoided. On the day of the trial 
when these cards were taken, the barometer stood at 
29.2 in., and the temperature of the feed-water was only 
120 deg. Fahr., — to a split tube, which allowed a 
considerable leakage of cold circulating water to get into 
the condenser. 

A comparison of this triple-expansion engine with an 
erdinary compound one of very simple dimensions, is given 
in the following Table. In both cases the same size of 
soleplate was used, and the cylinders in the latter engine 
are 21 in, and 42 in. in diameter, respectively : 


TABLE III.—Comparison of Engines. 


Triple Ordinary 
Expansion, Compound. 
Boiler pressure on gauge ... 149 9 
Cut-off pressure (absolute)... 143 69 
Cubic feet of steam used 
per hour... Si ... 22,240 38,544 
Volume of steam to water 
at cut-off pressure van ae 376 
Cubic feet of water used 
per hour... 1s ay 102.5 
Weight of water used per 
hour... A ie ... 6937 tb. 6406 Jb. 
Cubic feet of steam used per 
1.H.P. per hour .. im ie. 110.4 
Cubic feet of water used 
per I.H.P. perhour ... .21 .29 
Weight of water used per 
LILP. per hour ... .., 13.12 1b. 18.025 Ib. 
Weight of water evaporated 
per pound of coal... Y. ES 9.5 
Weight of coals per I.H.P. 
per hour... se thee BO 1.93 
Weight of engines and 
boilers 7 oe ... 56 tons 46 tons 


As the number of working parts is not materially 


ordinary compound one, the comparative efficiency of the | 
two can be pretty fairly estimated by the horse-power 
indicated. But in comparing this engine with other triple- | 
expansion engines of similar dimensions, the indicated 
horse-power would not be such a good measure of efficiency, 
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as the friction of an additional set of valve gear and other | 
working parts in those engines would require to be taken | 
into account. This type of engine is, in fact, more 
efficient than the usual designs of triple-expansion | 
engines with an equal indicated horse-power ; and it is | 
likely to prove more economical in consumption of coal | 
per indicated horse-power, owing to the saving of heat | 
effected in the high-pressure and intermediate pressure | 
cylinders ; so it has an advantage from either point of 
view. 
It will probably be objected to the arrangement under | 
consideration that the pressure on the cranks is unequal. 
The curves in Fig. 11 show graphically how the strains on | 
the crossheads of this little engine take effect—the high- | 
pressure and intermediate pressure cylinders combined | 
corresponding to the Seeman crank, and the low-pressure | 
cylinder to the aft crank. 
The attachments for the air and feed pumps, and so | 
forth, are made to the forward crosshead. This arrange- | 
ment materially reduces the difference apparent in Fig. 11, | 
which does not allow for the power absorbed by the | 
pumps. When this is taken into account there is an | 
average difference of pressure of the cranks of about 
25 per cent. The engine in question, however, worked 
with perfect smoothness, and without a trace of vibration, 
notwithstanding this unequal distribution of pressure. It 
went over 100 revolutions per minute, the vessel attaining 
a speed of nearly thirteen knots per hour ; and to show 
the confidence which the builders have on this point, it 
may be stated that they are at present building a yacht 
which is to have an engine of exactly similar dimensions, | 
intended to indicate 600 horse-power, this being a case in 
which, of course, the slightest vibration must be avoided. 
In concluding his paper the author expressed a hope 
that it might be the means of bringing forward for com- | 
parison the indicator diagrams of other triple-expansion 





engines ; and he thought that if the cards were built | 





greater in this triple-expansion engine than in the | 


inside an expansion curve, a comparison of the kind 
desired would doubtless prove to be both interesting and 
profitable. 

The following are the measurements of the steam tug : 
Length of keel and fore-rake on 9 ft. water-line, 125 ft.; 
breadth (moulded), 21 ft. ; depth (moulded), 12 ft, 
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TABLE I1V.— Details of Engines for S, T. No. 282. 


in. 
Diameter of H.P. cylinder Bh 15 
* as, nee is 2 30-18 
<a ae Fa x oh 42 
Stroke of pistons... is pia 24 
¥ piston valve ae es 34 
L.P. slide valve (ab, port) 44 
Diameter of air pump 5 me 5 
Stroke ne re Ae a 9 
Diameter of circulating pump __... 12 
Stroke sh * = 9 
Diameter of feed and bilge pumps 34 
Stroke me a“ ne ae 9 
Cooling surface in condenser ... 886 sq. ft. 
Diameter of propeller ‘ a 9 ft. 
Pitch ss from 12 ft. to 14 ft. 


TaBLE V.—Details of Boiler for S. 7. No. 282. 
Grate surface... bi nee “Ah is 
Total heating surface ... wie sce MOOD 95 
Number of tubes (114 plain, 26 stay)... 140 
Dimensions of tubes 7 ft. x 34in, ex- 

ternal diameter x 9B.W.G. 
Steam room “de ise ie ... 262 cub. ft. 
Water space ed _ Rie: io ae 
Working pressure (per sq. inch) — ... 150 Ib. 








COAL IN THE ZOLLVEREIN.—The production of coal in the 
Zollverein amounted in 1884 to 57,190,326 tons, as com- 
pared with 55,943,004 tons in 1883, The value of the 
production of 1884 was 14,929,207/7., as compared with 
14,681,422/7, in 1883. 

Water SupPLy IN QUEENSLAND.— The Queensland 
Government hydraulic engineer, Mr. J. B. Henderson, has 
been visiting Winton, in the central portion of the colony. 
He has been busily occupied in superintending the opera- 
tions of boring for water, and also in letting contracts for 
the sinking of wells and the construction of dams. Alto- 
gether nine bores and sixteen tanks have been com- 
menced, and the majority of these are now completed. 
The first bore sunk was the “Griffith,” at Acacia Flat, 
ten miles east of Muttaburra. It is down 297 ft., and good 
water was struck at various depths. There is a bore and 
shaft at Bradley’s Creek, forty miles west of Muttaburra, 
which is down 347 ft. The Darr river bore is 20 miles 
further west. It is down 255 ft., and has produced a good 
supply of fresh water. The fourth bore is at Winton, but 
very little water has been raised therefrom. It is down to 
a depth of 315 ft. The fifth is at ‘‘Stack’s,” 67 miles 
from Winton, on the Hughenden road. It is down toa 
depth of 650 ft., but very little water has been rocured, 
there being only sufficient for camp purposes. Water had 
to be carted to this bore froma distance of 36 miles to 
enable operations to be carried on. The sixth is at 
Warriana Creek, 120 miles from Winton, on the same 
road. Itis down 380 ft., but the water is brackish, and is 
only fit for stock purposes. The seventh bore has been com- 
menced at Muttaburra, but as yet it is only down about 
100 ft. ‘The eighth bore is now being a down 12 miles 
west of Winton, on the Boulia road, The last one is at 
Blackall, 
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‘sENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Comrpitep sy W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
. UNDER THE ACT OF 1888. 
Bd oe ap tg 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 
i u be obtained at 88, Cursitor-street, 


0; may 
‘hancery- E.C., either personally, or by letter, enclosing 
amount 7, vee and D e, addreued i H. axons Lage, Esq. 
date o, vertisement 0, acceptance of a comp 
"a tion is, in each case, given after the abstract, pa nly “2 


fatent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement the tance of a complete speci, u 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


FIREARMS. 


16,849. L. K. Scott, London. Shields for Ordnance. 
{[6d. 2 Figs.) December 23, 1884.—The gun is provided with two 
shields of steel plating of the required thickness. The upper 
shield is attached to the trunnions of the gun in such a manner, 
that it conforms to the movements of the gun. The lower shield is 
swung by hinges from the axle-tree of the gun. (Sealed March 
12, 1886). 

1865. G. Rowell, London. Small Arms and Ord- 
nance. [8d. 10 Figs.] February 10, 1885.—The rifling in the gun is 
a “spiral sigmoid.” The breech action consists of a revolving block 
channelled on its per ate serving as a carrier of the cartridges 
to a point in a line with the chamber into which they are inserted 
by a plunger. (Sealed March 19, 1886). 


2517. J. G. Accles, Hartford, Connecticut, U.S.A. 
Carriage for a Machine Gun. [8d. 8 Figs.] February 24, 


1885.—This invention relates to the construction of a machine gun ‘ 


carriage having three wheels and a bent trail with a seat and 
steadying stirrups, The steering wheel at thelrear end of the trail 
is carried in a fork having a horizontal arc running in guide 
grooves in the trail. (Sealed February 26, 1886). 


2676. L. A. Groth London. (J. Duval, Laprairie, 
Canada.) Breechloading Firearms. (8d. 8 Figs.) Feb- 
ruary 27, 1885.—This invention has reference to the construction of 
loading, cocking, and firing devices, further to the manner of 
securing the operative mechanism in the gun and locking it ina 
peculiar manner so that it may be instantly removed, and further 
to various details of construction. (Sealed February 19, 1886). 


3019. H.S.Maxim, London. Apparatus for Work- 
ing Ordnance. (8d. 2 Figs.) March 7, 1885.—This invention 
relates to apparatus of the class in which the gun is ej mary 
upon a platform designed to be lowered within an inclosed space, 
so that the gun can be loaded without exposure of the gunners. 
Means are provided for counterbalancing the gun and its sup- 
ports in order that a small force will suffice for raising or lowering 
thesame. B is a platform supported by means of columns C upon 
anair holder D, which is open at the bottom, and is immersed in 
water contained in the pit A. The holder is guided in its move- 
ment by means of rollers D!, which rotate in contact with the 
rails F. A rack G at one side of the holder i3 geared with a pinion 
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H fixed at one end of a shaft I, which is arranged to be rotated in 
either direction by an electric motor at M. Ammunition is carried 
from the magazine to the gun by means of a truck running on 
rails laid in the passages N. When the air holder D is near the 
centre of its movement, its buoyancy is exactly counterbalanced 
by the weight of the apparatus. If it is raised above its central 
position water will be expelled from the holder by reason of 
the expansion of the air in the same, and the holder will have a 
tendency to rise. If the holder is, however, moved down below 
the central position water will enter the holder so as to compress 
the air in the same, and it will have a tendency to d d 
(Sealed March 19, 1886). 


3129, T. Nordenfelt, London. Cartridge Protector. 
(8d. 4 Figs.) March 10, 1885.—The cartridge protector consists 
of a piece of india-rubber felt temporarily attached to the car- 
tridge in order to protect it from premature explosion by covering 
its percussion cap, (Sealed March 22, 1886). 


3600. J. P. Pieri, London. Supporting Cannon. 
(Sd. 3 Figs, March 20, 1885.—The cannon is supported loosely 
on the frame and is connected to a lever arranged to act upon a 
Spring which returns it on to the frame after each recoil. (Ac- 
cepted January 22, 1886), 


3615, J.P. Pieri,London. Breechloading Cannon 
ow ~$ Figs.) March 20, 1885.—According to this invention, the 
— breech closer has a tumbling action controlled by a hand 
a C is the closing block supported by the tumbler bolt D 
chat —¥ in a slot within the block C and carried by a transverse 
tie forming the axis of the lever handle F by which the opera- 

ns of opening and closing are effected. The striker G is carried 











by a hanging plate H whose lower end drops into contact with 
the nose I of the tumbler D under the action of the main spring J, 





when the plate H is released by a pull on the trigger K. (Accepted 
January 22, 1886). 


—. 

3623, P.M. Parsons, Blackheath, Kent, Manufac- 
ture of Ordnance. (8d. 12 Figs.) March 20, 1885,—Any 
suitable quality of bronze brass is cast in metal moulds divided 
longitudinally and held together by rings or clamps. The metal is 
pressed when in a fluid state by forcing a plunger into the mouth 
of the mould. (Accepted January 26, 1886). 


3671. S. Russell, Broo! U.S.A. Electric Car- 
tridges. (Sd. 6 Figs.) March 21, 1885,—This invention relates 
to cartridges to be discharged by electricity, by the heating to in- 
candescence of a conductor of high resistance in contact with the 
powder. (Accepted January 22, 1886). 


4070. H. Webley and J. Carter, Birmingham. Re- 
volving Firearms, (8d. 1 Fig.) March 31, 1885.—This in- 
vention relates to various improvements in the breech-closing and 
firing mechanisms of revolving firearms. (Accepted February 9, 


4214. W. W. Greener, Birmingham. Cartridge 
Cases, (Sd. 11 Figs.) April 7, 1885.—The cartridge is formed 
with an elongated domed cap chamber for the purpose of regu- 
lating the force of the flash of the fulminating cap so as to obtain 
perfect ignition of the explosive in the cartridge without detona- 
tion of the charge. (Accepted February 2, 1886). 


4226. W.W. Watts, Athlone. Firearms. (6d. 4 Figs.] 
April 7, 1885.—An india-rubber screen is applied to the gun for the 
purpose of obscuring the vision of the non-aiming eye during the 
operation of aiming, enabling the arm to be aimed with both 
eyes open, while the whole of the object aimed at will be visible to 
both eyes. (Accepted February 2, 1886). 


5049. Deeley, Jun., and F. J. Penn,'Handsworth, 
Staffs. Cock Mech of Drop-down Small 

8.) April 23, 1885.—-This invention has re- 
ference to parts of the cocking mechanism of drop-down small 
arms, whereby the cocking of the gun is automatically effected 
on raising the breech ends of the barrels for loading. (Accepted 
January 29, 1886). 


5735. T. Nordenfelt, London. Gun Carriages. 
[ls. 1d. 9 Figs.] May 9, 1885.—This invention relates to mountings 
for guns of comparatively small calibres, such as quick-firing guns. 
The elevation and depression are given to the gun by means of 
an elevating screw, while the lateral direction is given to the gun 
by means of ashoulder piece fixed to the breech of the gun. The 
illustration shows a gun mounting in which the recoil of the gun 
is controlled by a hydraulic buffer and spring. The under car- 
riage n of the gun is able to turn freely around a pivot and sup- 
ports a horizontal axis o carrying the levers p. The frame 7 pro- 
jecting rearward from the axis 0 is connected by the lever s with 























the breech end of the gun. This frame carries at its rear a trunnion 
socket t. The elevating screw v works through a nut within the 
socket, and when the nut is turned the frame r is raised or de- 
pressed, and corresponding movements are given to the breech of 
the gun. Theframe r terminates rearwards in sockets r which 
receive the stem of the shoulder piece, When the gun recoils 
it does so independently of the frame r, and therefore the main 
shock of the recoil does not fall upon the shoulder of the gunner, 
whilst the jar, which he might nevertheless experience, is 
softened by a spring interposed between the shoulder piece and 
the gun ting. (Accepted February 26, 1886). 


5871. H. Perrins and H. E, Pollard, Worcester. 
Alarm Guns, (8d. 7 Figs.) May 13, 1885.—A brass breech- 
block is secured to the body or barrel of the gun by means of two 
flanges locked together by means of a key. The barrel holds the 
loaded cartridge, and the breech-block contains the piston which 
explodes the cartridge. (Sealed February 16, 1886). 


7326. G. Rowell, London. Small Arms and Ord- 
mance. [6d. 1 Fig.) February 10, 1885.—The guns are cast 
in a strong iron mould containing a hollow taper mandrel. 
Molten mild steel is run tangentially into the space between the 
mould and mandrel, and the latter is then caused to revolve. When 
the metal has congealed to apasty condition, the taper mandrel, by 
hydraulic pressure, is ca to advance, thereby compressing from 
the interior the semi-fluid steel. The metal next the bore is thus 
roma cond d and compressed by the circumferential 
ayers, which, being the last to cool, are left in a state of initial 
tension. The planes of crystallisation of the metal are circum- 
axial and not radial as usual. ( February 16, 1886). 


13,768. C. S. Bailey, London. Cartridges, (6d. 
4 Figs.) November 11, 1885.—To make central fire cartridges 
more certain of ignition, when struck by the plunger of a gun on 
firing, use is made of a ridged or serrated anvil presenting a 
number of sharp edges towards the head of the cap. (Sealed 
February 16, 1886). 


15,004. P, Jensen, London. . Woljfien, Stavenhagen, 
Mecklenburg, Germany). Br Rifles. (8d. 
22 Figs.) December 7, 1885.—The breech-block is so connected 
with a rod provided with a handle that the breech is opened and 
closed by the left hand of the operator. (Accepted February 2, 
1886). 








AGRICULTURAL MACHINERY, 


16,318. A.C. Bamlett, Thirsk, Yorks. Mo Ma- 
chines, [4d. 4 Figs.) December 11, 1884.—The grass mower 
shoe is formed with an aperture in the lower part to admit of soft 
grassy matters being brushed off in the onward motion of the ma- 
chine. (Sealed December 22, 1885). 


2522. J. Hornsby, R. Edwards, J. Innocent, and 
Cc. James,Grantham. Harvesting and Straw Truss- 
ing Machines, [ls. 1d. 11 Figs.) February 25 1885.—This 





invention relates toa straw trusser mounted on a thrashing ma- 

chine so as to be capable of being lowered for the loose straw to 
ass over it, or to be raised when it isdesired to move the machine 
rom place to place. (Sealed March 19, 1886). 


2837. W. Lloyd Wise, London. (A. Bajac, Liancourt, 
Oise, France, and Béjot and Co., Paris). Adjustable Tooth 
for icultural Implements. (8d. 10 Figs.) March 3, 


1885.—The tooth, which consists of one curved piece, is directly 
attached to the frame of the implement by means of a key and jib, 
in such a manner that its ition in relation to the soil can 
adjusted at will. (Sealed March 5, 1886). 


3122. J. Howard and G. Gibbs, Bedford. Horse 
Rakes. (8d. 7 Figs.) March 10, 1885.—To the horse rake is 
applied a tine head having vertical slots through which the tines 
are endwise from the front. A covering piece forming the 
front face serves to secure the tines in position. This construc- 
tion permits of the ready removal and replacement of the tines, 
without the displacement of any supporting parts of the imple- 
ment, (Accepted January 22, 1886). 


3975. G. A. Spokes, Northampton. Thrashing Ma- 
chines. (8d. 3 Figs.) March 28, 1885.—This invention has 
reference to thrashing machines in which the corn or grain after 
leaving the awner falls into a hopper, wherein are fitted adjust- 
able rollers which serve to spread the grain out in a thin, wide, and 
even stream. (Accepted January 29, 1886). 


INDICATING APPARATUS. 


956. J. Jackson, London. Pressure Gauges. {8d. 
2 Figs.) January 22, 1885.—This invention has reference to pres- 
sure gauges in which the pressure acts upon a spring through the 
medium of an india-rubber diaphragm. (Accepted January 19, 
1886). 


$221. C. F. Wright, Birmingham. Pressure and 
Vacuum Gauges, &c. (6d. 3 Figs.) March 12, 1885.—The 
gauge mechanism is actuated by means of a seamless corrugated 
tube, into which the pressure is admitted. The tube is caused to 
expand or contract according to the variations of pressure brought 
to bear upon it. (Sealed March 23, 1886). 


4769. A.G. Brookes, London. (£. W. Upton, Peabody, 
Massachusetts, U.S.A.) Thermometric Apparatus. (8d. 
8 Figs.) April 17, 1885.—The sensitive portion of the thermo- 
meter consists of a helical coil composed of two strips of materials 
having different rates of expansions, thus causing the coil to twist 
around as the temperature varies, one end of the helical coil being 
made fast, while the other is connected through suitable mechanism 
with the pointer. (Sealed February 19, 1886). 


PUMPS, 


2820. W. Brown and C. N. May, Devizes, Wilts, 
Pum; (6d. 2 Figs.) March 3, 1885.—The object is to pro- 
vide simple means for rendering it easy to start the pumps without 
need of exhausting the air from the rising main. A flap valve, 
which may be operated by hand, is provided in the pump, an 
fulfils the office of the usual bottom and top valves, (Sealed 
March 5, 1886). 


VALVES, COCKS, &c. 


3418. R.M. McDougall, Glasgow. Cock for Closed 
Vessels. (8d. 2 Figs.) March 17, 1885.—The charging cock 
and the air cock are combined in one piece in such a manner 
that the charging cock can never be opened without at the same 
time opening the air cock. (Accepted January 19, 1886). 


3480. J. Dunbar, Glasgow. Stop-Cocks. [8d. 8 Figs.} 
March 18, 1885.—A conical screw plug valve is combined with an 
ordinary screw stop-cock in such a manner that, when the ordi- 
nary tap requires to be opened for renewing the diaphragm or 
washer, the additional valve may be closed so as to temporarily 
shut off the water without it being necessary to interfere with 
the main supply pipe. (Accepted January 19, 1886). 


PIPE JOINTS. 


3012. R. W.Hale, London. Pipe Joint, (8d. 7 Figs.) 
March 7, 1885.—The outside collar of the joints is made in two 
or more parts with a cavity for the reception of the inside collar, 
which is packed with asbestos or ‘vulcanised india-rubber to pro- 
duce a sound and tight joint. (Accepted January 29, 1886). 


$754. D. Faulds, Barrow-in-Furness. Pipe Joint. 
(8d. 4 Figs.) March 24, 1885.—This invention relates more par- 
ticularly to means for use in attaching hose to metal pipes, but 
may be found applicable for use with lead piping. The end of the 
harder tube is inserted into the end of the softer one, and a conical 
segmental bush is placed round the latter and forced tightly to- 
gether by screwing a conical ring or nut over the bush. (Sealed 
March 26, 1886). 


CONDENSERS. 


3620, J. Leitch, London, Condenser for Sea-Water 
Distilling Apparatus. (8d. 5 Figs.) March 20, 1885.—The 
steam tube is flattened and bent around a series of division plates 
arranged in the condenser. A large amount of cooling surface is 
thus obtained. (Sealed March 2, 1386). 


3740. J. Price, Jun., Liverpool. Steam Cond 
&c. [lld. 6 Figs.) March 23, 1885.—This invention relates 
to various improvements in apparatus for heating or cooling 
liquids, condensing steam, and like purposes, for which Letters 
Patent were granted to applicant under Nos, 452 of 1879 and 2308 
of 1883. (Accepted February 2, 1886). 


LUBRICATORS. 


872. T. W. Mitchell, Bradford. Lubricators. (6d. 
3 Figs.) January 21, 1885.—A cylindrical cup is fitted with a cover 
and piston, the rod of which is hollow, terminating with a small 
hole at the top. The bottom of the cup is provided with a small 
aperture communicating with the neck of the crank-pin or other 
part to be lubricated led March 12, 1886). 


3522. R. Lander, Pendleton, 


Lancs, cating 
Bearings. (8d. 3 Figs.) March 18, 1885.—To the end of the 
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a 
plummer block is attached a light oil reservoir B, in which rotates 


a metal disc C clamped to the shaft D. When the shaft and d..- 
rotate, the oil adheres to the dise ©, and is remoyed from its cir- 
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cumference by the scraper Einto the trough F from which it runs 
through the pipe G to the bearing through the hole H. After 
lubricating the bearing the oil runs back into the reservoir B from 
the end adjacent to the same. At the oe end the oil runs 
into the casing J, whence it is conveyed by the pipe K to the re- 
servoir B to be used again. (Accepted January 22, 1886). 

4096. J. Holt, Radcliffe, Lancs. Lubricators. (8d. 
2 Figs.) April 1, 1885.—The perforated dise g revolves between 
two perforated faces, and constantly carries a definite amount of 


we 





oil from the perforations Z in the upper faces, and delivers the 
same into the perforations iin the lower facing through which it 


passes to the cylinder or other part to be lubricated. (Accepted 
January 29, 1886). 

4655. J. Paton, Maly ead. Lubricating Certain 
Parts of Machinery. [8d. 1 Fig.) April 15, 1885,—This in- 


vention relates to a mode of applying water as a lubricant for the 
= of piston-rods and the like. (Sealed March 25, 


4864. J. Etherington, London. Automatic Sight 
Feed Lubricator, (Sd. 1 Fig.) April 20, 1885.—This invention 
relates to double-sight feed lubricators for marine or stationary 
engines, the object being to furnish means whereby the amount 
of oil supplied may be regulated. (Accepted January 22, 1886). 


14,022, J. T. Hailwood, Rochdale, Lancs. Sight 
Feed Lubricators. (6d. 1 Fig.) November 17, 1885.—A 
glass tube is fixed underneath an ordinary lubricator. Steam 
passes through this tube into the vessel above and forces the 
ubricant through the glass tube. (Sealed March 12, 1886). 


15,224. G. J. Hambruck, Berlin. Lubricatin 
Pump. for. Engine Cylinders, &c. (8d. 10 Figs.) De- 
cember 11, 1885.—Small portions of lubricant are delivered into 
the steam pipe by means of a pump actuated by the drivirg me- 
chanism of the engine, On the vessel A with lubricant receptacle 
Al there is arranged for the reception of the lubricating pump 
the oil-tight pump casing A", which has an inlet 2 for the intro- 
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duction of the lubricant into the pump, and another channel 3 
for the delivery of the same to the steam pipe. The conical piece 
B contains a pump barrel provided with the piston F working 
radially, and which comes alternately in communication with 
channels 2 and 3 as the piece B is turned to and fro by means of 
the shaft E and crank-pin K', (Sealed March 23, 1886). 


REFRIGERATOR. 


3317. J. Csete, Birmingham. Refrigerating Liquids. 
[1ld. 10 Figs.) March 14, 1885.—This invention has reference to 
refrigerating apparatus in which the freezing is effected by the 
evaporation of the liquid to be frozen. According to this inven- 
tion all suspended moisture mixed with air is withdrawn from the 
acid and freezing chambers prior to communication being esta- 
blished between the acid and freezing ch 8 for ¢ lete air 
exhaustion and freezing ; a is the freezing chamber wherein the 
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ce-making moulds b hang. The space between the partition d and 
he outer casing is filled with salt e; f is a pipe leading to the acid 
chamber g. When the cocki is in the position shown, the air 
pump can be in communication with both the freezing and acid 
chambers, and when turned at right angles to its former position, 
the air pump can only be in communication with the freezing 
chamber. This is for the purpose of extracting from the freezing 
chamber all rising moisture therein prior to the freezing and acid 


closed, communication between the pump and freezing chamber is 
effected through the pipe j, and connection between the pump 
and the acid chamber through the pipe j*. The acid agitator / 
serves to displace the acid so as to expose fresh acid under the 
hollow pillar h. Theair pump & draws the air and moisture from 
the acid chamber. (Sealed March 26, 1886). 


FLUID METERS. 


15,951. H. J. Allison, London. (H. M. Bartlett and 
W. H. Brown, Cambridge, Massachusetts, U.S.A.) Fluid 
Meters. (8d. 7 Figs.] December 29, 1885.—Water passes from 
the induction chamber 2 into the central opening c! between the 
ends of the valve f, and thence through the passages v vin the 
valve to the ports g! and dl into the chamber 4 pressing against 
the piston b!, and forcing both pistons in the direction of the 
arrow. The water is thus forced from the chamber 3 through the 
port dh and outlet port g of thecasing. When the pistons nearly 
reach the end of their pr the piston b! strikes the valve r, and 
moves it until it connects the ports / and p and uncovers the 
portl!. Water is thus admitted to the casing at the left-hand end 
of the valve / through the port /', and is permitted to escape from 
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the opposite end through the passage m, port l', valve r, and port 
p to the outlet passage. ‘The water thus admitted to the left- 
hand end of the casing, forces the valve f to the right, thus con- 
necting the outlet port h' of the valve with the port d' of the 
casing and the inlet port gof the valve with the port d of the 
casing. The entering water now passes from the induction 
chamber to the piston chamber 3, and reverses the movement of 
the pistons, causing the piston b' to expel the water from the end 
4. Whenthe piston b reaches the valve, it moves it back to the 
position shown, causing it to connect the ports p and Ul! and un- 
cover the port/. The mechanism for indicatfng the quantity of 
water is operated by the reciprocating pistons in any suitable 
manner, (Accepted February z, 1886). 


MISCELLANEOUS. 


2129. W. Rutherford and T. Thompson, Lintz 
Green, Dur . Automatic Grippers for Hauling 
peered (8d, 6 Figs.) February 16, 1885.—One clip-piece 
only is made to turn on a centre, the other piece being fixed. As 
the rope is hauled it moves the movable clip-piece relatively to the 
fixed piece and gives the necessary hauling grip on the rope. 
(Sealed March 12, 1886). 


2280. F. F. Clerk and A. Foulston, Birmingham. 
Mechanism for Converting Circular into Recipro- 
cating Motion, (8d. 7 Figs.) February 19, 1885.—A cylin- 
drical piece is provided with two similar helical grooyes, the one 
right-handed and the other left-handed, which unite at each end 
so as to form an endless helical groove. Upon imparting rotary 
motion to the screwed cylinder a reciprocating motion is imparted 
to a piece embracing the screwed cylinder. (Accepted February 2, 
1886). 


2288. A. G. Southby, Jersey, and F. D. Blyth, 
London. Apparatus for Pumping Highly Rarefied 
Elastic Fluids, [lid. 9 Figs.) February 19, 1885.—This in- 
vention relates to a bell pump, the vessel in which it is inclosed 
being made capable of sustaining the pressure of the atmosphere. 
This vessel is partially exhausted, and the lower edge of the Sell 
is sealed by making it dip into a non-volatile mobile liquid, so that 
by forcing the bell up and down inside the partially exhausted 
vessel, the elastic fluid is drawn off, and more or less compressed 
by the different levels of the non-volatile mobile liquid inside and 
outside the bell, the vessel and bell being provided with inlet and 
outlet valves. (Sealed February 26, 1886). 


2668. J. Gamgee, London. Apparatus for Obtain- 
ing Motive Power, [lld. 2 Figs.) February 27, 1885.— 
This invention relates to an apparatus where “ the fundamental 
property of elasticity, indepgnennt’y of heat or other external 
agency, is relied on to yield a reciprocating force.” Applicant 
alleges to have made a discovery which enables him to resort to 
gaseous elasticity as an inexhaustible source of mechanical work ! 
(Accepted January 22, 1886). 


2808. T. W. Shaw, Durban, Natal, and T. M, 
Harvey. London. Lamps for Burning Mineral Oil. 
(Sd. 2 Figs.) March 3, 1885.—In order to produce a steady flame, 
air is supplied to the burner by means of air supply tubes fitted to 
a ring which supports the oil reservoir and the burner. (Sealed 
March 12, 1886). 


2839. J. Sturgeon, London. Pipes and Mains in 
Streets for the Supply of Compressed Air. (Sd. 8 
Figs.) March 4, 1885.—The pipes and mains with valves are con- 
tained in troughs provided with removable covers, The troughs are 
placed in the ground near the surface, and are arranged so as to 
afford facility for ascertaining leakages and for inspection and 
repair. (Sealed February 26, 1886). 


2880. E. Bray and J. Heald, Leeds. Rotary Motion. 
(Sd. 5 Figs.) March 4, 1885,—An elastic ring is applied between 
wheels gearing with each other in order to provide silent means 
for transmitting rotary motion. (Sealed March 16, 1886). 


$112. N.G. Kimberley, London. Grabs, &c. (8d. 9 
Figs.| March 10, 1885.—This invention has reference to grabs, 
buckets, or skelps for raising and discharging grain or other 
cargoes, for dredging, a and other purposes. The 
‘‘grab” is made to open and close by the mere operations of rais- 
ing and lowering it, and is constructed without frames and guides 
as commonly used, (Sealed March 19, 1886). 


3168. E. Spaulding, Glasgow. (N. EF. Spaulding, New 
York, U.S.A.) Sp 8. (8d. 6 Figs.) March 11, 1885.—The 
spring made of one or more plates is so} mounted within a box 
that it is not fixed to the box, nor are the plates of the spring 
fastened together, so that, whenever it is desired to make the 
spring stronger or weaker, this may be done by simply adding 
more plates or removing some from the box. (Sealed March 16, 
1886.) 


3169, E. Spaulding, G ow. (N. E. Spaulding, New 
“ork, U.S.A.) § y 


lasg 
prings. (8d. 11 Figs.) March 11, 1886,—This 





chambers being placed in communication, When the cock ¢ is 








of the same form as the remainder of the spring instead of being 
flat. Superior strength is by these means imparted to the spring, 
(Sealed March 16, 1886). 


3236. R. W. Harrison, Blackburn, Packing. 37. 
10 Figs.) March 12, 1885.—Soft metal sheets cut in suitable 
widths are wrapped or rolled in one or more thicknesses on the 
cores of packing. (Sealed March 5, 1886). 


3290. G, Smith, E. Smith, and N. Smith, Jun, 
Thrapston, Northampton. Pulleys, &c. (8d. 4 Figs.) 
March 13, 1885.—A bush or socket turned and screwed externally 
is adapted to fit into a screwed conical hole in the pulley. By 
employing a different sized bush the same pulley can be adapted 
to shafts of different diameters. (Accepted January 26, 1886), 


$642. D. Bentley, Bradford. Detecting the Where. 
abouts of Leakage in Underground Water Mains on 
a Gradient. (8d. 2 Figs.) March 21, 1885.—The water 
supply to the main is stopped, and if leakage exist at any point, 
the water will recede to the level of the point where such leakage 
exists. The place at which it ceases to flow is indicated bya 
gradient level. (Accepted January 22, 1886). 

3909. J.J. Butcher, Newcastle-upon-Tyne., Light. 
ing Gas Lamps Automatically. ‘ea 7 Fi he March 927, 
1885.—A small permanent flame is employed beside the burner 
which has to be lighted. As the ry supply is turned on, the 


po ee from the burner will be ignited. (Sealed March 12, 
1 L 


4558. R. S. Newall, Gateshead, Durham. Flat 
Wire Rope. [4d.] April 13, 1885.—Right and left-hand ropes 
composed of onlv two strands each are combined without cores, 
The ropes are thus much more easily manufactured, and are 
rank iad than those made in the usual way. (Accepted January 26, 
1886. 


4559. R. S. New Gateshead, Durham. Machinery 
for Making Wire Rope. (8d. 3 Figs.) April 13, 1885.— 
This machine is so arranged that the complete rope can be pro- 
duced at one operation, and without twisting the individual wires 
or laying them into strands in the usual manner before they are 
combined into a rope. (Accepted January 29, 1886). 


5250. H. E. Newton, London. (S. Stuart, Plainjield, 
New Jersey, U.S.A.) Shaft Coup) $. (8d. 5 Figs.) April 
28, 1885.—This invention relates to shaft couplings which are com- 
posed of two halves or sections provided with bolts connecting 
them, and which are particularly intended for use in connecting 
broken propeller shafts of steamers. (Accepted February 2, 1886). 


10,630. O.Imray,London. (C. Rickard, Paris.) Steam 
Trap. (8d. 8 Figs.] September 8, 1885.—The steam entering a 
closed vessel is subjected to successive expansions and correspond- 
ing losses of pressure by being made to pass successively through 
a series of small passages alternating with larger compartments, 
the resulting water of condensation being continuously discharged 
through a small orifice at the bottom. (Accepted Februrary 2, 
1886). 


10,839. H.L. Doulton, London. Filters. (8d. 1 Fi7.} 
September 12, 1885,—The water is causéd to filter through the 
body of a block consisting of manganiferous carbon. (Sealed 
March 26, 1886). , 


14,746. W. S. Johnson, Milwaukee, Wisconsin, 
U.S.A, System of Temperature Regulation. (8d. 4 Figs.) 
December 1, 1885.—This invention relates to a system for regu- 
lating the temperature of compartments or rooms by auto- 
matically controlling the sources of heat by means of a 
thermostat which makes and breaks an electric current 
which operates a small valve connected with some fluid under 
pressure such as steam. A is a steam generator which has 
supply pipes a leading to the radiators B. The pipes c lead 
back from the radiators to the generator. Each radiator is pro- 
vided witha supply valve e and a return valve e’, These valves 





serve to control the steam passages a‘ and c', and each valve is 
supplied with an expansible chamber which pushes the valve to its 
seat when expanded. I is a thermostat wh ch is connected witn 
the electric battery and the electrically actuated valve H. The 
thermostat serves by changes of temperature to make and break 
the electric circuit which operates the valve H which in turn 
admits or releases the fluid under pressure from the reservoir G 
to or from the expansible chambers in the main valves. The 
supply of steam to the pipes is thus controlled. (Sealed March 19, 
1886). 


15,072. E. B. Lake, Camden, New Jersey, U.S.A. 
Anti-Friction Roller Bearings. [6¢. 7 Figs.) December 
8, 1885.—This invention relates to that class of anti-friction roller 
bearings in which are employed two series of rollers, one series of 
which form dividers or separators for the other or shaft rollers. 
The rollers of one series have journals between which the rollers 
of the other series are located, and rings which maintain the 
several rollers in relative position. The object is to diminish the 
speed of rotation of the rollers and reduce the friction of the parts. 
(Sealed March 16, 1886). 


15,409. W. R. Lake, London. (2. H. Libby, Boston, U.S.A.) 
Metal Shafts, Axles, &c. (8d. 5 Figs.) December 15, 
1885.—This invention relates to a thod o facturing 





metallic articles of alternating or successive solid and tubular 
sections, and consists in forming a box-pile or fagot with sand dis- 
posed therein in any desired relation to the sand. The disposition 
of metal in this alternating form is advantageous where it is de- 
sirable to obtain strength with comparative lightness in certain 
parts of an article. (Accepted January 26, 1886). 





UNITED STATES PATENTS AND PATENT PRACTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 





invention has reference to elliptic springs, the plates of which are 
made in concavo-convex form. The ends of the springs are made 
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| and the Surakhany oil is not only far lighter than 
THE go ae <r oF | the other oils which have been obtained on the 
3 ; ; peninsula, but contains a large portion of benzine ; 
By Hezpert TWEDDLE, JUN. | this alone would give us reason to regard it as a 
THe specific gravity of Apsheron oil is very | natural distillate. Similar oils have been found in 
variable, as it ranges from 22 deg. Baumé (0.924) | Italy and at Smith’s Ferry, Ohio, and on Clarion 
for the heaviest surface oils, to 49 deg. (0.789), the | River, Pennsylvania, but always in small quantity. 
gravity of the very lightest ; but the greater por-| At Surakhany there is a temple of the fireworship- 
tion may be said to range between 32 deg. and | ping Guebers, which has existed here for many hun- 
33 deg. Baumé (0.869 to 0.864), dred years. The inflammable gases that fed the 
The crude petroleum varies in colour from a | eternal fire issued formerly from the ground in large 
black for the heaviest surface oils, through various | quantities, and some years ago a refinery was built 
shades of dark brown green for the medium, to a | here for the purpose of utilising the gas as fuel; at 
transparent yellow for the lightest. These last oils ' that period sufficient gas was furnished by nature to 





























WELLS AT BAKU, 


3 found at Surakhany (four miles south-east of | allow three distillations to be made per day ; but 
polakhany), where there are a number of old wells, | this quantity has since so diminished that not even 
a all of which produce such very small quantities one can now be made. 

at they are only baled out at irregular intervals. | This isa conclusive proof that there is a subter- 
till sa seems to be the product of a natural dis- | ranean communication between Balakhany and 
: ation which has taken place in the earth’s in- | Surakhany, and that the wells at the first-named 
erior. It is slightly oxidised, which causes it to | place present an easier escape for the gas than its 
assume a yellow tint. | natural vents, which are continually closing up, and 

Another theory to account for the peculiar ap- | it is owing to this reason that the natural supply of 


pearance of this oil, is that it has been decolorised | gas has so diminished. 


= atin been forced through beds of clay, but the | 


p The most profitable wells on the peninsula are 
ails to see how this could affect the gravity, | the steady going pumping or gentle flowing wells ; 





from these the oil is only taken as required, and 
their proprietor, instead of having to invest a large 
capital in tankage on top of the ground, simply 
keeps his store below the surface. Some wells at 
Balakhany have been pumped for years, and at the 
present day they produce the same quantity of oil 
as when first struck. Few wells here have ever 
been exhausted naturally. Almost all the aban- 
donments of ‘holes have been caused by accidents, 
the most common of which are the collapsing of the 
casing or the dropping of tools down the bore; 
another frequent cause is the breaking in of water, 
which forces the oil back. 

What ground a bore-hole is to pass through, and 
at what depth oil is to be struck, are rather hard 
questions to answer, as far as regards the Apsheron 
peninsula.’ By looking at the profile of a series of 
wells that are given here, it will be noticed that there 
is hardly any connection between the depths at 
which well-marked strata occur. 

In the diagrams on the next page (see Figs. 24 and 
25) the writer has chosen wells in close proximity 
to one another, and here we find that it is only for 
a short distance from the surface that a similarity 
of strata can be traced. Fig. 24 shows the sections 
of various wells drilled on the Balakhany plain, 
and Fig. 25 sections of three wells drilled in close 
proximity in the same plain; it also shows the 
probable distortion of the strata. In these oil 
fields, ordinary pumping of wells, as used in other 
regions, cannot be resorted to, on account of the 
large amount of sand brought to the surface with 
the oil; this sand settles quickly and fills up 
the barrel and stops the valves of the pump. On 
some wells large direct-acting pumps have been 
tried, but their success is questionable. 

The oil is baled out ‘altbag tubes with a valve at 
the bottom ; the capacity of these tubes is some- 
times as much as 20 or 30 poods (720 lb. to 1080 Ib). 
These balers perform a double action, first, that of 
raising the oil, and, secondly, they keep the bottom 
of the bore-hole clean and free from sand. 

The speed of drilling a well on the Balakhany plain 
varies greatly, but it may be said that on a well 
where a good system of boring is employed, an 
average of a fathom a day is good time, while on some 
of the wells where steam power is not used, it may 
take a year or more to get the hole down. The 
workmen are mostly Tartars, Persians, and Les- 
gians. The latter are a good set of men, if well 
handled ; they are strong, steady, sober, and in- 
dustrious, but the same cannot be said of the former. 
Any one arriving at Baku will be told that the 
workmen are a lazy, deceitful set of rascals ; but 
should he look more closely into the matter, he will 
find that this is only the case where the overseers are 
worse than the men, whom they treat like dogs. 
Who can wonder, then, if the men do not try to do 
their best? But give them a good master, and they 
will prove themselves what has been said above, 
steady and industrious. 

Contract drilling on the American system has 
lately been introduced by some skilled Pennsyl- 
vania drillers, and the prices now paid are 40 roubles 
(4l.) per fathom of 7 ft. for the first 10 fathoms, 
after this depth the price increases 10 roubles (11.) 
for each fathom, for every 10 fathoms deeper. The 
drillers furnish their own labour, tools, rope, &c., 
but not the derrick nor any of the permanent well 
fittings, such as the boiler, engine, derrick, &c. 

Bybyibat is a small sandy basin inclosed by hills, 
over which many outcroppings of the shellstone 
peculiar to the Aral Caspian formation, are seen. 
Here some twenty derricks can be counted, and of 
these ten are producing wells, which, on an average, 
are said to give 65 tons per day each. The depth 
of the oil strata is somewhat lower than that of 
Balakhany, and ranges from 420 ft. to 800 ft. The 
drilling is easier than that of Balakhany, as the 
ground is not so liable to cave in. The specific 
gravity of the oil is somewhat lighter than at 
Balakhany, and a larger percentage of refined can 
be distilled off, consequently it commands a slightly 
higher market price. At Bybyibat the oil can be 
pumped from the wells, as it does not contain much 
sand ; all the wells are quite ‘‘ gassy.” Near the 
seashore large beds of asphalte are seen, also a 
small mud volcano, exhibiting the same features as 
those already described. The strata here are very 
irregular, in some places lying quite horizontal, and 
in others dipping vertically. 

With the peninsula of Apsheron finish the petro- 
leum fields of the Caucasus, but the cil-bearing 
strata at this point dip eastwards under the 
Caspian Sea, and again come to the surface, first at 
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the island of Tchelikin, where extensive oil fields | 
and ozokerite deposits are said to exist ; oil also | 


appears on the mainland. It was the writer's in- 
tention to visit these petroleum springs during 
the present winter, but permission to follow the 
oil belt through Turkestan was refused by the 
chief Russian military authorities. He, there- 
fore, takes a short description of those sources 
said to exist in the neighbourhood of Tashkent, 
from a notice proceeding from the Chancellerie of 
the Governor-General of Turkestan, and which ap- 

eared in the Journal de St, Petersburg on the 10/22 
March, 1883. 

In this notice several groups are described as 
existing near the cities and villages of Nanamgan 
(16,000 inhabitants), Andjidjame (43,000), and 
Tokand (70,000). Of these the most important 
are the springs of Maili Sou, which are thus de- 
scribed. 

‘¢ Twenty-eight versts to the north of the village 


of Isbaskent there are oil springs known to exist | 


a a 














since the time of Khondoiar Khan (in 1870). Kero- | 
sine was made here, and the primitive apparatus | 
that was used, imitated an alembic and a condenser. | 
In 1880 the same apparatus was used by a Tartar | 
who farmed these springs. This refinery produced | 
20 vedros of kerosine a week (4 cwt. to 5 cwt.), and 
is now entirely destroyed. At this spot it is said that 
two wells were bored to a depth of 25 ft., and these 
produced 4 cwt. to 5ewt. of oil per day.” It is also 
said that large deposits of ozokerite have been 
discovered near Krasnodvosk, and are valued by | 
the Government at 35,000,000/. This may be quite | 
true, but it is not probable that if these deposits 
were put up at auction they would bring the 
above number of farthings. A well has been 
drilled here and furnishes a sufficient quantity of 
oil tosupply the Transcaspian military railway loco- 
motives with liquid fuel, to transport which to the | 
main line, a branch line has been built. | 
The following summary wi'll give a tolerably clear 
idea of the petroleum industry on the Apsheron 
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In succeeding articles we propose to describe the 
processes in use for the transportation of petroleum, 
and the methods of refining the crude oil. 








THE CRUISE OF THE “MEANDER.” 
(Continued from page 265.) 
H.M.S. Meander sailed from Spithead on the Istof 
June, and after a passage of twenty-seven days, dur- 
| ing which time her crew had been employed in more 
' or less continuous drill, she sighted the Bermudas 
'on the morning of the 28th of June. The Ber- 
/mudas, as most of my readers are doubtless aware, 
is made up of a group of many small islands which 
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Fig 256. 
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have grown up from coral reefs, and many of which 
indeed are still in a state of growth. These islands, 
lying in latitude 32 deg. 20 min. N. and longitude 
64 deg. 50 min. W., at a distance of 600 miles from 
Cape Hatteras, in North Carolina, contain perhaps 
the most important of our foreign dockyards and 
coaling stations, and in the event of a collision with 
our neighbours on the other side of the Atlantic, 
would simply be invaluable. St. George’s Island, the 
military station of the colony, commands the rei orare| 
of the only passage for large vessels, the narrow an 

intricate channel that leads to the harbour, in which 
the large vessels lay off Ireland Island, defended 
by fairly powerful batteries. The dockyard, whic ' 
contains a large floating dock, is situated on Irelan 

Island at a distance of about ten to twelve miles 
from the entrance (St. George’s Channel), and ves- 
sels coming in through the entrance are om 
from the view of the ships in Grassy Bay while 
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entering the Narrows, 
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‘+ A large vessel under sail, making for the Nar- 
rows, sir,” reported the signal mate of the flag- 
ship, which was lying in the Camber at Ireland 
Island. ‘‘She seems going along at a good speed, 
and has the most wonderful width of yards I have 
ever seen.” 

‘Oh, that must be the Meander,” answered the 
captain ; ‘‘ we are expecting her, you know.” 

‘©Yes, sir,” answered the officer, doubtfully ; 
‘‘but this ship is close to the Narrows, and she 
must get up steam to get through them, and yet I 
can’t see any smoke or the vestige of a funnel, so 
I can’t make it out.” 

‘¢ Well, I'll come on deck,” answered the captain, 
who hurried up his dressing and soon appeared on 
the poop, just in time to see a full-rigged ship, such 
as had been described to him, disappearing in the 
direction of the Narrows. 

‘“H’m, that’s funny! Certainly does not look 
like a steamer, and I’m sure no sailing vessel could 
get through the Narrows with the wind like this. 
Perhaps she’s going to anchor the other side, but 
it’s a precious bad anchorage. Even if it’s a steamer 
she’ll have to get up steam and furl sails, so we 
won’t see her for some time.” 

A quarter of an hour passed, and a vessel is ob- 
served coming round St. George's Point. 

“Hullo!” said the signal mate, ‘‘ what have we 
got here?” and he took a good look at the stranger 
through the glass, ‘‘ A steamer,” he murmured ; 
‘three masts, no yards, and a pretty big hull. It 
must be the mail, but it’s not her day, and besides, 
she’s not so large as that. Beats me!” 

So saying, he went down and reported this new 
phenomenon to his captain. 

‘All right, Pl be up in ten minutes,” said the 
latter ; ‘‘I don’t suppose it’s anything very start- 
ling.” : 

So he finished his breakfast, and the signal mate 
had his, and the stranger merged into the black 
background of St. George’s Island, and could only 
be indistinctly seen. 

In a little more than ten minutes the captain 
came on deck, almost immediately followed by the 
signal mate, who had given orders to the sentry to 
tell him when the captain went up. 

‘‘ Now, where’s this wonderful mail steamer ?” 
said the captain. 

The officer looked in the direction where he ex- 
pected to find the stranger, about two miles from 
the entrance, but she was not there. In vain he 
searched about with his glass in the direction he 
fancied she must be ; she had vanished. 

‘* Why ! what have we here?” said the captain, 
pointing to a full-rigged ship under sail and steam 
not four miles off, and coming along like a railway 
train ; ‘‘and how on earth did she get there?” 

The yeoman of signals on watch now explained 
that this was the same ship that had come through 
the Narrows, but while she was under the land and 
they were not watching her, her masts, yards, and 
sails had grown, as they saw. 

He had hardly finished speaking when there was 
another transformation scene, for every sail was 
cleared up at the same time, and the moment the 
yards were down on the caps the men were on 
them to furl the sails, so that one minute and a 
half from the time they began to shorten sail, 
— sail was furled, and every man down from 
aloft. 

“Wonderful!” exclaimed the flag captain. 
‘How he inanaged to send his men aloft and to 
shorten sail at the same time, puzzles me. He 
must have at least a thousand men on board to 
work like that, and even then I don’t see where he 
can find men to work the ropes.” 

This will probably also puzzle a good many of my 
naval readers, for in most ships it is the custom to 
shorten sail to topsails first, then clew up the top- 
sails, and then square all the yards together, after 
which the men are sent aloft to furl the sails ; some 
smart ships, with plenty of hands on board, occa- 
sionally clew up all their sails together, then square 
yards, and after this is done send the men aloft to 
furl sails, but I don’t remember before ever to have 
come across a ship who could afford to send the men 
aloft until the sails were clewed up and the yards 
square. How came it that the Meander, with a 
crew of a little over 460 men, 120 of which were 
stokers, 50 marines, 60 idlers, and 25 officers, could 
afford to send 140 men aloft to furl sails, while all 
the ropes on deck had to be manned in order to get 
sail shortened ? Well it was simple enough, and I’m 
afraid many an old salt will shake his head and say 


the service is going to the devil faster than ever, 








when I confess that H.M.S. Meander was supplied 
with a series of steam and hydraulic winches. One 
of these winchés was placed before and abaft each 
mast, and.had connected with it numerous drum 
heads, so that about ten ropes could be brought to 
each winch if necessary, though of course it was not 
expected that a great tension should be put on the 
ropes so used. The winches worked noiselessly, 
and were as a rule kept moving during the evolu- 
tion, so that each rope could be worked by two 
men, one of whom attended the stopper and the 
other worked the rope round the revolving drum, 
tightening it round the drum when it was to 
be hauled upon or else slackening it, in which 
case the drum revolved inside it, and it was pre- 
vented from going back by the stopper before 
mentioned. * 

There had been a very great discussion among 
the Lords of the Admiralty and naval officers 
generally before these winches had been permitted, 
as in a man-of-war the great principle, up to this 
time, had been to make as much labour as possible 
out of everything, so as to keep the men going. 
But the advantages offered by the system were too 
striking to be neglected. By the aid of these 
winches things could, as we have seen in the pre- 
sent instance, be done in about one-quarter the 
time that otherwise would be taken—in fact, with 
the comparatively small crew that the Meander 
had, it would have been impossible to work the 
masts and spars with any degree of smartness with- 
out some such assistance, and in a cruiser where it 
was intended that sail power should be used to the 
utmost, but that steam could when necessary be 
smartly substituted, this was of very great import- 
ance. The great objections urged against this 
system of steam winches, as applied to men-of-war, 
was that it took the dash out of men to a certain 
extent, because we never like doing ourselves what 
we feel can be so much more easily and better done 
by machinery, and so men-of-war’s men once getting 
accustomed to having work done for them, never do 
it half so well themselves afterwards. It isa well- 
known fact that in ships with steam capstans, 
should the steam go wrong, the anchor will never 
come up at anything the speed it used to do in the 
old men-of-war long before steam was introduced. 
Those were the objections urged by old naval 
officers, and indeed no naval officer could, nor can, 
deny that if work is done sometimes by steam and 
sometimes by men, it will never be half so well 
done in the latter case as if the men had always 
the handling of it. ‘* But,” says the modern naval 
officer, ‘‘ these arguments apply to every sort of 
machinery.” When steam was first introduced 
sail was always provided as an auxiliary in case the 
engines came to grief, but now-a-days we see mast- 
less vessels all over the place. If the work can be 
done by steam in much less time and better, let it 
be done by steam by all means, and we are quite 
prepared to admit that in case of failure of the ma- 
chinery the work may not be so well done by hand, 
but remember that the odds are against the ma- 
chinery breaking down, and why we should be 
content with dull mediocrity when we could have 
high excellence, we do not see. 

Captain Sharpe did not find that these winches 
took much of the dash out of the men, for he 
always worked them so that they should be fully 
employed. If the winches did most of the work 
on deck, the men had plenty to do either aloft or 
handling the spars, and no standing by and seeing 
the steam doing the work was ever allowed. It’s 
making a show of doing work that spoils men, and 
Captain Sharpe took care that it should be so ap- 
portioned that everybody had their hands full, and 
had no time to look about them. Certainly the crew 
up to this time could not complain of not having 
had enough to do, for they had drilled, drilled, 
drilled all the way out, and the Meander, though 
barely two months in commission, could well hold 
her own with ships that had had their pennants 
flying for overa year. All this time I have left 
H.M.S. Meander steaming up to Grassy Bay, and 
now that I have managed to get back to her again 
I find that she had anchored, and that Captain 
Sharpe is preparing to go on board the flagship to 
report his arrival to the admiral. Nothing trans- 
pired in the interview of any great importance 





* The stopper, most of my readers know, is a short 
piece of rope secured to the deck or other secure place, 
and wound round the rope which is being worked in such 
a way that while it allows this rope to be pulled in the 
direction in which it is being hauled, the moment this 
strain is released it prevents the rope running back, 








except an intimation from head-quarters that’ 
the Meander was to fill up: with coal immediately 
and proceed to Port Royal, Jamaica, there to re- 
ceive further orders. 

“T think,” finished the admiral significantly, 
‘that it is quite possible that you may have a 
chance of testing the fighting qualities of your ship 
sooner than you imagined.” 

Captain Sharpe merely replied, ‘‘ I hope so, sir,” 
and the interview ended. 

Two days afterwards the Meander sailed for 
Port Royal, and proceeding quietly as before took 
up one of the buoys in that celebrated harbour ten 
days after leaving Bermuda, that is toe say, on the 
10th of July. ' 

The commodore at Jamaica at the time of which 
I am speaking, was Francis Prattle. A smallish 
man with a large bald head, not what you could 
term very clever, but at the same time he had seen 
a lot of the world, and could very well put two and 
two together. Added to this he possessed a great 
thirst for knowledge, and would ‘put question after 
question ina most persevering way, questioning 
everything that was not quite clear to him, till 
sometimes his queries seemed to be almost childish 
in their simplicity. It was with this officer that 
Captain Sharpe was invited to dine a few days after 
the arrival of the Meander at Port Royal. In hot 
climates it is the custom for naval officers to dine in 
white jackets, and the comfort of the wearer is ma- 
terially increased thereby, for in the tropics it is no 
joke to be sentenced to sit in a hot ward-room in a 
blue cloth jacket. However, our friends were 
spared this, and consequently they enjoyed an ex- 
ceedingly good dinner in comfort, and after the 
ladies had retired, settled themselves comfortably 
down to their wine and cigarettes, The conversa- 
tion turned, as it generally does turn, when a 
number of naval officers of a certain standing are 
gathered together, on naval matters generally, and 
soon drifted to the subject of the Meander, which 
was getting quite acelebrity on the station. Captain 
Prattle, who was essentially one of the old school, 
had not at all made up his mind with respect to her. 
She was new-fangled, that was the great point about 
her, and he, in common with other officers of his 
type, distrusted new-fangled things generally. He 
had in fact arrived at the stage when he acted as 
a drag on the impetuous ideas and theories of the 
rising generation, a very useful appendage if pro- 
perly applied, but decidedly inconvenient when 
called too much into play. 

It can easily be imagined that Commodore Prattle 
was very curious toknow all about H.M.S. Meander. 
How she came to be built, who designed her, what 
she could do, how fast she could go, &c. ; conse- 
quently, no sooner had the ladies disappeared, than 
edging close up to Captain Sharpe, he commenced 
to question him on the matter in which he was so 
interested. Now this was not the first time that 
that shrewd personage had been cross-examined 
by Commodore Prattle on this subject, and the 
questions propounded to him by that very worthy 
officer generally had the effect of driving him to 
the verge of distraction. He himself was so 
thoroughly at home in ull appertaining to her, that 
the innocent questions of Captain Prattle seemed 
childlike in the extreme, so to-night he resolved to 
give him the whole history, as far as he knew it, of 
the origin of the ship, in the hope of stopping the 
torrent of questions with which he knew that he 
would otherwise be overwhelmed. As soon, there- 
fore, as the commodore commenced his questions he 
said : 

‘* Well, sir, I'll tell you all about it as far as I 
know. In the autumn and early winter of 1884, you 
may remember that there was a considerable dis- 
cussion about the state of our Navy generally, and 
this discussion, which originated in an article in the 
Pall Mall Gazette, resulted in the discovery being ~ 
made that we were considerably below the strength 
which was necessary to hold our own as mistress of 
the seasin caseof war. It was generally conceded 
that our Navy required immediate strengthening, 
and in the flush of the excitement and as a means 
of preparing ourselves for any emergency, the First 
Lord of the Admiralty pronounced in Parliament 
that his department proposed to lay down, some 
time in the next year, four ironclads which were 
to be finished in five or six years; that five cruisers, 
carrying eighteen-ton guns and steaming seven- 
teen knots, were to be constructed ; the number 
of torpedo rams was to be increased by two 
(thus making a total of three); seven torpedo 
ships were to be commenced, and the improved 
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first-class torpedo boats were to be built the | known Scotch firm for the construction of a twin- | that promised at all well was put on board of her, 


following year. This was something; but on 
the matter being calmly considered by unpre- 
judiced minds, many blots were discovered in the 
Admiralty programme. First, the ironclads were 
to be spread over five years in the building. Why, 
five months, or even five weeks would be sufficient 
to plunge us into war, and the provision that was 
to be made for it, forsooth, was to have five iron- 
clads more or less ready in five years’ time. Ac- 
cordingly, through that powerful medium of public 
opinion, the press, a further outcry was made on 
the subject, and at the same time many very de- 
cided opinions were given ; that, seeing the promi- 
nence that the ram and er i were gaining, and 
also that only the very thickest armour was capable 
of keeping out heavy projectiles, the days of iron- 
clads were past, and woudde ships of cellular or raft 
construction should be substituted. At the same 


time tenders were made to the Admiralty by a well- 





screw barbette cruiser, which, among other things, | and 


must say, as far as I have seen up to the pre- 


was to steam twenty-two knots. This becoming | sent time, with the greatest success. When you 
known, and the Elswick Company having built the inspect the ship next week, sir, I hope to show you 
Esmeralda, capable of steaming nearly nineteen | some work that will astonish you, and that when 


knots, there was of course a great outcry about the | 
proposed new cruisers having only a maximum speed 
of seventeen knots. You can imagine better than 
I can the state into which the Admiralty would be 
thrown by all these bewildering proposals, and I 
need hardly tell you that a great deal of precious 
time was lost before anything decisive was done, 
and inthe mean time views were put forward by 


practical men in which the line-of-battle ship and 
the cruiser were to be combined in one class, that 
class being represented by the ship now under my 
command. Goodness only knows how their lord- 
ships were ever induced to consent to such a start- 


you come to fill the high position of a Lord of the 
Admiralty, which doubtless you soon will do, you 
will urge the advantages of a further increase in 
the number of these vessels.” 

‘‘Thank you, thank you,” answered the commo- 
dore, ‘‘ both for your information as to the past 
and good wishes for the future. But. tell me, 
what made the Admiralty think of building a ship 
of that class ?”’ . 

Captain Sharpe looked at the commodore in 
amazement and consternation. Here had he pans 
as he thought, particularly clear about it all, anc 
now he’s asked a question like this! He couldn't 





ling innovation, but consent to it they did, and 
with a vengeance, for every experimental thing 


stand it, and answered impatiently : , 
- Well, sir, I’m afraid I can’t tell you anything 
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more about the matter than I have already re- 
lated.” 

Matters were in this stage when the officer of 
the guard, a lieutenant belonging to the Meander, | 
was announced, and soon entered, bringing de- 
spatches for the commodore.* 

The lieutenant, who was none other than our | 
friend Slow, seemed rather excited for him, and his | 
movements were characterised by a little more | 
vivacity than usual. However, he presented the | 
mail-bags to the commodore and the details of the | 
steamer that had brought them, and then waited 
for any questions that might be put to him. The 
commodore seemed in no great hurry to open the | 
despatches, but asked the lieutenant to sit down and | 
have something to drink, and then in a casual way | 
asked if the steamer had brought any news. | 

‘They say that war has been proclaimed with | 
France, sir,” answered Slow; ‘‘and that Russia | 
and Turkey are likely to join in with her against | 
us.” 

‘*Eh, what! What’s that? What do you say ? 
Who told you? What are you talking about?” | 
broke incoherently from the startled commodore. 

Poor Slow, as we know, was not very quick in | 
gathering his own ideas, and these questions, 
all hurled at him at once, were too much for him, | 
so he sat and gazed solemnly at the commodore, who | 
eyed him with an anxious air. 

‘“Who says we are at war with France ?” the 
ra repeated irritably. ‘‘Can’t you answer, 
sir 7” 





* When an English man-of-war, or men-of-war, are 
lying in any harbour an officer is always told off for the 
purpose of boarding any shipthat may arrive, and obtain- 
ing information, &c., from them. If in an English har- 
bour this officer boards all ships that arrive, but if in a | 
foreign port his supervision extends to English ry only. | 
Any information which he may thus gain is, if he con- 


Siders it of sufficient importance, at once reported to the | 
senior officer present ; if not important it remains till the | 
guard is relieved igeserslly 7.30 in the morning), when a 
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ways sent in. 


Written report is 
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‘‘ The captain of the mail steamer is my infor- 
mant, sir,” said Slow, recovering now that he had 
something definite to answer. 

‘‘What did the captain say ?’ interrogated the 
commodore.” 

“That we were at war with France, and there 
were rumours that Russia and Turkey were likely 
to join her,” explained Slow, this time very slowly 
and distinctly. 

‘*Who told him so?” queried the commodore, 





/and poor Slow, who hadn’t thought of inquiring as 


closely as the commodore appeared to think neces- 
sary, was again nonplussed when he was rescued 
by Captain Sharpe breaking in with, ‘‘ Perhaps 
the despatches may enlighten you, sir,’ suggested 
he, ‘‘ but it’s funny that we should have heard no- 
thing by telegraph.” 

‘“‘Dear me! of course,” said that worthy officer, 
who, his attention thus diverted from the unhappy 
Slow, proceeded to open the most promising look- 
ing of the papers that he had just received. 

“‘Ah! true enough,” he murmured, after 


perusing the papers fora little time, ‘‘ and here’s 
something that affects you, Sharpe! Come along 
into my office,” and away trotted the worthy man, 
followed by Captain Sharpe, the latter having pre- 
viously requested Slow to wait till his return, a re- 
quest which that officer was very pleased to comply 
with, he having a great admiration for the host’s 


fair daughter, who in her turn was very anxious to 
learn all she could about the new phase of affairs. 
Meanwhile the commodore and Captain Sharpe pro- 
ceeded to the office of the former, a snug little room 
close by, where the commodore proceeded to open 
the remainder of his despatches. They were not 
many, and besides the notification that war had 
been proclaimed with the French Republic, and 
that our relations with Russia and Turkey were 
considerably strained, .contained the intelligence 
that in case of hostilities commencing with these 
latter powers, it was expected that Italy would 
array herself on our side. Further, there were 
orders that H.M.S. Meander was to proceed to 
sea immediately and cruise about to the eastward 
of the islands for the protection of English com- 
merce, destruction of French shipping, and the 
keeping down of such cruisers as might appear 
for similar purposes on behalf of the enemy. 
(To be continued). 








THE HYDRAULIC RAM. 

The Principle of the Hydraulic Ram applied to Large 
Machinery for Raising or Forcing Water, Compress- 
ing or Exhausting Air, or Motive Power. 

By H. D. Prarsatt, C.E. 


I rEcENTLY had the following case to deal with. 
Required .a large supply of water in a mountainous 
country 300 ft. above the level of the stream from which 
the supply was to be drawn. 

The usual method would have been to take a canal off 
from the river some miles up. In this case it would have 
been necessary to go ten or fifteen miles up the river to 
get the required level. But the discharge of the river 
being much greater than the supply required, it was 
a question whether it would not pay better to use this 
water power to pump the supply required, rather than 
to make so long a canal to bring the supply by gravi- 
tation. If it was a question of pumping by turbines 
and force pumps, however, I found that the cost would 
equal that of the canal. 

It then appeared to me possible that the pumping 
might be done on the principle of the hydraulic ram, 
at very much less cost. But on application to the 
principal makers of rams both in this country and in 
the United States, they could not supply me with any 
such machinery on the scale required, and on consider- 
ation it was evident that all known forms of rams were 
quite unsuited to the work. I therefore designed 
machinery similar to that I am about to describe (but 
larger than the machine here shown), and it will shortly 
be constructed at a very moderate cost. One machine 
has already been made, and gave very satisfactory re- 
sults. I find the main features of the design are also 
applicable to a great variety of other circumstances, 
including air-compression, raising sewage, &c., and 
accordingly the invention has been protected in all 
the principal countries. 

The essential principle of the hydraulic ram is this, A 
mass of water is allowed to flow freely by the influence 
of gravity for a short time, and thus acquire a certain 
velocity, and therefore energy. Its free outlet is ther 
closed, and the construction of the machine must be such 
that the acquired energy is expended against the resist- 
ance of an air vessel. 

When it is required to utilise the power in forcing 
any kind of fluid, this principle obviously has advan- 
tage over any of the other three principles on which 
water-power engines are constructed, inasmuch as it 
may be made to accomplish the desired object at one 
operation and in one machine, instead of through a 
more or less complicated cycle of operations and ma- 
chines. Even where it is required to use the power 
for other purposes, this principle still has advantages 
in some cases. 

Hitherto, however, almost the only application of 
the principle has been in the common ram invented by 
Montgolfier just a hundred years ago, and very little 
improved on since. Almost all the attempts at im- 

rovement have been only slight modifications, and 

ave retained features which have unfitted these ma- 
chines for use on any but a small scale, as more or less 
violent shocks are inevitable accompaniments of their 
action. Indeed, this violent action has come to be 
regarded by many people as essential to the working 
of such machines, and it is commonly supposed that 
there must necessarily be something of the nature of 
a blow. Hence the name of ‘ram.’ 

Careful consideration, however, accompanied by ex- 
periment, demonstrates that this is an error. Violent 
shock is not essential to the action of machines on this 
principle, though it is an invariable accompaniment of 
all existing machines. But it can be avoided, and by 
its avoidance the efficiency is not only not impaired, 
but it is increased. The name of ‘‘ram” is therefore 
a misleading one. 

I may add that, even if rams of ordinary construction 
could be used on a large scale, they would not be eco- 





nomical, as the greatest velocity of water admissible is 
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low, and therefore the number of such machines 
required would be large. 

The greatest advance towards the true method of 
construction of such machines on a large scale, was 
made by the celebrated engineer Sommeiler, in the 
machinery he made for the Mont Cenis Tunnel. His 
design was a great departure from all other types of 
rams and avoided their chief defects. It proved the 
possibility of using the principle on the largest scale, 
and his designs had sufficient success to cause the 
erection of twenty large machines, ten of which were 
erected after the others had been in operation for more 
thana year.* His design, however, was as expensive as 
a combination of turbines and pumps would have been, 
and it is therefore easily understood why the very fair 
success which he attained, has not led to the general use 
of his machinery. By the method of construction I have 
devised one machine of the same size as one of Som- 
meiler’s, will, under the same circumstances, do as 
much as ten of his machines did. This statement is 
startling, but it will be clearly seen by the explana- 
tion below that this is the fact. The defects which 
were discovered in the practical working of his ma- 
chines have also been efficiently provided against. 

One form of the machine is shown in Fig. 1 on the 
preceding page. A somewhat simpler construction is 
possible for machines of this size and smaller, but I 
shall not refer to these further here, as I wish to describe 
only the application to large machinery. As regards 
rams of the ordinary size, say 4in. and Gin. pipes, I 
do not refer to them at all; the ordinary construction 
leaves nothing to be desired in simplicity, and is good 
enough for such small machinery. 

In Fig. 1, A is the flow-pipe conducting water from 
the source to the tail-race B. is the main valve, 
opening and closing communication with the tail-race. 
D D are delivery valves opening into the air vessel E. 
F is the delivery pipe. The main valve is opened and 
shut by means of a small motor G, which is worked 
by the compressed air in the air vessel. H is an air 
valve carrying a float J, the distance of which from 
His adjustable by means of a screw K and wrench L. 

The action is as follows: The flow-pipe being full 
of water, the main valve is opened by the motor, 
and water flows into the tail-race, thus putting into 
motion all the water in the flow-pipe, the chamber 
M also emptying itself into the tail-race and being 
filled with air through the valve H.- After the flow 
has continued for a certain time—say, for example, 
two seconds—the main valve is closed by the motor. 
During the closing of the valve the flow of the water 
is not checked, as it can rise without resistance in 
the chamber M, the air freely escaping by the valve H. 
The motion of the valve C need not therefore be rapid. 
When the main valve is closed and the water has 
reached a certain height in the chamber it raises the 
float J and closes the air valve H. If the float be 
adjusted so as to close the air valve while there is still 
some air in the chamber, this air is then compressed 
(by the energy of the column of water) till its pres- 
sure equals that in the air vessel, when it and some 
of the water is forced into the air vessel. Water 
thus continues to flow into the air vessel until the 
energy of the column of water in motion is exhausted 
by the resistance of the air vessel, when the column of 
water comes to rest and the delivery valves gently 
close. The action of the motor is timed so that after 
this has taken place the main valve is again opened 
and the cycle of operations is repeated. Of course 
water flows out of the air vessel continuously under 
pressure through the delivery pipe P. 

It is not necessary ordinarily to confine and compress 
more than a very small quantity of air in the chamber. 
If the small quantity necessary to supply the motor be 
confined, it will also be ample to provide all the 
cushioning that is desirable. In starting the inachine, 
however, it is an advantage to adjust the float so as to 
force in a considerable quantity of air, so as to fill the 
air vessel with compressed air, and reduce the water 
level to a height of a few inches only above the valves, 
at which height it can easily be kept, thus avoiding 
any mass of water above the valves, and utilising the 
full capacity of the air vessel. 

In the method of working described above, the water 
in the flow-pipe is evidently always in motion in one 
direction (the state of rest being momentary), and its 
velocity varies periodically from zero to a certain pre- 
determined maximum ; the mean velocity is therefore 
half of the maximum velocity. It is evident that the 
size of a machine requisite for any given power és de- 
pendent on the mean velocity of flow which can be main- 
tained, but it is the maximum velocity which is limited 
by considerations of friction, &c. The reason of the 
great difference in size between one of these machines 
and one of Sommeiler’s, for the same power, will 
therefore now be understood; as the mean velocity 
of the water in Sommeiler’s machine was only one- 
twentieth of the maximum velocity, whereus in these 
machines it is half. 

A very considerable velocity, very greatly exceeding 

* The machines here referred to were illustrated on 
page 281 of the twelfth volume of ENGINEERING. 


that used in common rams, is found to occasion no 
difficulty. 

I have also worked such a machine in a somewhat 
different way; opening the main valve before the 
column of water has come to rest, or when it has only 
been somewhat retarded, and I find the action suffi- 
ciently smooth when worked thus. ‘This of course 
further reduces the size of the machine required for a 
given discharge of water, as it further increases the 
mean velocity in the flow pipe with the same maximum 
velocity. 

Fig. 2 isa machine on the same principle for com- 
pressing air. As the parts are similarly lettered and 
the action is identical, it will not be necessary to de- 
scribe it in detail. The chief difference is in the size 
of the chamber M, and that of course the delivery pipe 
takes off above the water line in the air vessel. The 
nicety of adjustment attainable in the closing of the 
air valve is such that the water can be made to come 
to rest at the instant when it reaches the delivery valve 
plate, and thus no energy is wasted in forcing water 
into the air vessel, or in compressing air which is not 
forced in. The upper part of the chamber M is sur- 
rounded by water, and there is a valve N which serves 
to produce a circulation of this water, which is thereby 
kept cold, and the compression is consequently nearly 
isothermal, and therefore effected at less cost of 
energy than in any dry compressor. This machine 
will utilise 40 horse-power, with a fall of 30 ft. 

The main valve is shown in Fig. 1 as a double-beat 
valve, and in Fig. 2 as a hollow piston valve. Fig. 3 is 
a larger view of a portion of this valve. The upper 


y\Fig.3. 

















packing ring O is separate from the valve, and is 
retained in the pipe. When the valve is moved up 
close to this ring any pressure in the pipe forces the 
ring against the edge of the valve (and against the 
pipe), making a water-tight joint ; but in opening the 
valve the ring has not to be carried past the orifice, 
thus avoiding the wear of an ordinary piston valve ; 
and yet there is no ae of the valve hard on to 
its seat, as in ordinary valves with fixed seatings. 

Fig. 4 is a diagram taken from the experimental 
machine by a Crosby indicator, and shows how smooth 
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and regular the action is, and how little there is of the 
violence ordinarily credited toa ‘‘ ram.” The efficiency 
of the machine when this diagram was taken, was 
very good. 

I have also designed several other forms of the 
machine for the following cases: 1. Where it is desired 
to pump other water than the power water without 
mixing the two; 2. For exceptionally high or low falls; 
3. For raising water by suction; 4, For exhausting air ; 
5. For discharging the “‘waste” water under pres- 
sure, as, for instance, using water from a main with a 
pressure of 100 ft., 20 ft. of the pressure may be used 
in such a machine, and the waste water still have a 
pressure of 80 ft. 

The uses of such machines as this will be obvious 
from the above descriptions. They are available wher- 
ever any considerable water power is to be utilised 
either for raising or forcing liquids, or for compressing 
or exhausting air, They also afford a good means of 
obtaining motive power for any other purposes where 
the power is required at a distance from the source of 
power, the power being transmitted either by water 
under pressure or by compressed air. The arrange- 
ment also constitutes an inexpensive means of utilis- 
ing water power which is not constant in its action, 
such as tidal power. From the small cost of very large 
pumping machinery on this plan, a large quantity of 
tidal water may be passed through such a machine at 
extreme high and low tides, raising part of such water 

















toa reservoir on any convenient elevation in the neigh- 





bourhood, whence a constant water power may be 
drawn. 

The most obvious advantage of machines on the 
principle of the hydraulic ram, is that it is the only 
practicable method of doing in one machine the work 
which otherwise requires a combination of turbines or 
water-wheels and pumps or air-compressors, and of 
performing in one operation the work otherwise re- 
quiring a cycle of operations. The results of this sim- 
plification are a marked economy both in first cost 
and in working expenses and increased efficiency. 

As regards the features of the actual design the 
following points may be noted: The motion of the 
water is not interfered with by any tortuous pas- 
sages, and is subject to no reversal or regurgitation 
or impact against mass. The valve has no heavy 
mass falling on solid surfaces, but its motion is at 
moderate speed, and is one of gradual acceleration 
and retardation, and the construction is such as to 
permit of adequate strength when made of any size, 
however large. The water may be used at a con- 
siderable velocity, and the work done by a machine is 
therefore very great for its size. This will be seen by 
the example in Fig. 2. The construction is simple, and 
there is but little to keep in order. The form is such 
as to give the greatest strength with the minimum of 
material. 

A machine was constructed last year and experi- 
mented with in London with the result of giving an 
efficiency of over 80 per cent., and proving that the 
action was smooth and free from violence, that a high 
velocity of water gave no difficulty, and that the action 
of the machine corresponded very exactly with what 
had been determined theoretically, and was under 
easy control. 








PORTABLE COMBINED GRAIN ELEVATOR 
AND CRANE. 

Tue portable combined grain elevator and crane, 
which we illustrate on page 344, was designed to meet 
a want which has long been felt in the port of Liver- 
pool, and which doubtless also exists in other ports in 
the kingdom. A very considerable quantity of the 
grain imports of Liverpool, as much as 80 per cent., is 
carried in bulk in vessels, the greater part of whose 
cargo consists in general goods, which necessitate their 
ee alongside a quay covered with an extensive 
shed. 

The problem thus involved was to devise a machine 
of a portable character, occupying no valuable quay 
or water space, which could readily be brought to the 
ship as she lay in her berth, and by means of which the 
elevator could with facility and despatch, be lowered 
into the hold, and set to work. It was also necessary 
that the elevator should be of such a form as to permit 
of its being utilised in the holds of ships, where shift- 
ing boards and other appliances are used to secure the 
grain in bulk from lateral movement in the course of 
the voyage. 

As will be seen from the illustrations, these require- 
ments are met by the construction of a carriage spanning 
one side of the roof of a shed, and supported by a series 
of wheels which run on rails secured to the ridge and 
eave. A pair of legs or derrick, in conjunction with a 
winch, provide the means for raising the elevator from 
its seat on the travelling frame, and lowering it into 
position in the hold of the vessel. These legs are 
moved inwards or outwards, in a vertical plane, by 
telescopic struts, in conjunction with screws and a 
second winch at the upper end of the frame. 

The elevator (Fig. 2) has two legs, one of which (a) 
is hinged at b, and each trunk or leg is provided with 
a set of buckets and chains, having a common delivery 
at the upper end c. From this point the grain is shot 
into a telescopic tube, which has a delivery on to belts 


J (Fig. 3) running on pulley e, driven by bands d. 


These belts, in common with the trunk of the elevator, 
are supported by cross bearers, resting on the coam- 
ings of the hatchway. The belts deliver the grain 
either into the sheds or over the ship’s side into barges, 
which are afterwards hauled uP to the end of the 
dock. Here they are discharged by fixed elevators on 
the quay, and the grain is thence delivered by means of 
belts into a large warehouse, constructed on the cellular 
or bin principle. 

The elevator sinks with the grain in the hold of the 
vessel, the telescopic delivery shoot providing for the 
variation in level of the upper delivery. Although 
this arrangement entails the raising of the grain at 
first through a somewhat unnecessary height, this 
drawback, which really involves no practical waste of 
power, is more than compensated by the simplicity of 
form given to the machine, and the reduction of fric- 
tion and wear and tear of the rollers, chains, and 
buckets. ‘The elevator can be driven by steam, 
hydraulic, or other power from an engine placed on the 
deck of the vessel, or from the engine mounted on the 
carriage which actuates the various motions of the der- 
rick and winches. ‘The derrick and carriage, when not 
required in connection with the elevator, form a very 
handy rapid working crane for handling ordinary cargo. 

It will be seen that, in this respect alone, the ma- 
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chine has the great advantage over an ordinary quay 
crane, that its lofty position keeps the jib clear of all 
rigging, and gives the operator great command over his 
work, whilst it also allows of the shed being placed on 
the edge of the quay, thus limiting the handling of 
goods, and economising quay space, which, under the 
ordinary arrangement, is required for the travel and 
working of the crane. 

Eight hydraulic cranes, without the elevator and 
with radial jibs, but otherwise on this principle, have 
recently been constructed by Messrs. Sir W. G. Arm- 
strong, Mitchell, and Co., of Newcastle-on-Tyne, for 
the Mersey Dock and Harbour Board ; that firm, when 
requested to consider the most convenient form of 
machine, having adopted this design in preference to 
any other. One of these cranes has already been 
erected, and its suitability and efficacy thoroughly 

roved, 

” But very slight structural alteration is required in a 
roof of ordinary strength to enable it to bear the 
weights, as these are so arranged as to be carried prin- 
cipally at the eave. Elevators can be builtin this 
form, at very moderate cost, to discharge from 50 to 
150 tons per hour, or as rapidly as the grain can be 
trimmed in the hold of the vessel. 

The patentees of the elevator are Messrs. G. F. and 
A. G. Lyster, the former of whom is the engineer to the 
Mersey Dock and Harbour Board. 


PLANING MACHINE. 

ON page 352 we illustrate a special planing machine 
for planing heavy pedestals, made by Messrs. Rush- 
worth and Co., of Sowerby Bridge, for the well-known 
firm of Messrs. Buckley and Taylor, engineers, Old- 
ham. This machine, as will be readily seen from the 
engraving, is of exceptional strength and rigidity for 
the size of work which can be passed through it. It is 
designed to plane objects up to 7 ft. in length and 
4ft. 6in. square. The bed and uprights all fit 
level on the foundation ; the bed itself is of double 
box section with strong box bars, and the table, which 
is 4 ft. wide, has T slots planed out of the solid with 
slot holes on each outer edge. It is driven or worked 
by a steel screw 44 in. in diameter running in gun- 
metal bearings at each end, and engaging with a gun- 
metal nut 2 ft. long made in two parts, so that the 
slightest wear in the thread can be takenup. At each 
end of the screw there are double-thrust bearings ; that 
at one end consists of a tail bar with an adjustable 
steel pin, and that at the other end of a bridge, with 
gun-metal washers 8 in. in diameter. By this arrange- 
ment the bevel gear on the screw is always kept in 
the same position. The bevel gear is steel and is 
driven by pulleys of 30 in. and 24 in. diameter 
for the cutting and return strokes respectively. The 
machine has two strong tool boxes on the cross slide 
worked by steel screws and a steel shaft, and self- 
acting in horizontal, vertical, and angularfeed. The 
vertical range is 15 in., which is of great importance 
for this class of tool, for planing inside a pedestal or a 
valve chest. The two tool boxes on the upright stands 
project the same distance from the cross slide, so that 
all the four tools, when in use, finish the cut together. 
These tool boxes are kalanced by weights inside each 
upright, and are self-acting vertically. The feed 
motion is very simple and durable, and is operated 
from a wrought-iron rack on each side; all the tool 
boxes have a variable feed self-acting from one-six- 
teenth to seven-sixteenths, a range of feed which cannot 
be got in most planing machines. The catch-box wheels 
and the wheels on the screws and the shaft on the 
cross slide, are all cut from wrought iron, and the feed 
wheels in the tool boxes are of gun-metal. The loose 
discs or adjusting strips to the slides are also of 
wrought iron, so that there is no danger of them break- 
ing, however tight they are nipped when doing the 
heaviest of work. The machine can be stopped or 
started on either side, and the gear and pulleys being 
at the extreme end, both sides of the machine are 
left entirely clear for the workman to stand in front 
of the tool boxes, &c. The bed is fitted with lubri- 
cators for insuring the table being properly oiled. The 
approximate weight of the machine is 12 tons. 








JUNIOR ENGINEERING AND Sorentiric Socrety.—On 
Friday evening last Mr. George F. Harris, F.G.S., lec- 
tured before the above Society on ‘‘The Relation of 
Geology to a at the Hawkstone Lower Hall, 
Westminster-road, S.E. The lecturer prefaced his re- 
marks by explaining the mode of formation of sandatone, 
limestone, granite, and slate, and showed by the varia- 
tions in thickness of strata, together with their natural 
Sequence, that the civil engineer should lay the founda- 
tion of his professional training by acquiring a knowledge 
of geology. Reference was made to the great value of 
stratigraphy in estimating contracts for the construction 
of tunnels and railway cuttings, and the conditions 
pectenaey to insure the success of artesian wells and well- 
¢ ring generally, Cubeoqnently. attention was directed 
© some of the principal difficulties met with in coal 


nining, and the use of science in laying foundations of 

arge structures such as embankments, piers, and break- 

the rp Sent A a sen of road metal “_ 
J stones n trattic b 
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MISCELLANEA. 
TuE Indian Government has ordered a survey to be 
made with a view tothe construction of a railway between 
Mandalay and Tounghoo. 


On the motion of Mr. W. H. Smith, it was resolved 
that a select committee be appointed to reconsider the 
plans and proposals for an Admiralty and a War Office. 


Great works are about to be undertaken for protecting 
the port of Muiden and the canal to Amsterdam against 
the accumulation of sand. 


The Britannic has broken down through an accident to 
her crank when 700 miles west of the Fastnet, She re- 
turned under canvas. 


The American coal companies have completed their 
arrangements for a combination in coal mining during 
1886, All the percentages for an output of 33,500,000 
tons have been satisfactorily arranged. 


The tinplate forgemen in the Swansea Valley affected 
by the reduction of wages, have agreed to the formation of 
a Board of Conciliation to be composed of equal numbers 
of masters and men. 


Messrs. Clark and Standfield are just about completing 
an extension of the second depositing dock constructed 
by them for the Russian Government. This will be 
shipped from their works at Grays to Vladivostok at the 
end of this month. 


Mr. William Eve, 10, Union Court, Old Bond-street, 
has been selected by the guardians of Faversham to re- 
value for rating purposes, the whole of the ratable here- 
ditaments in their union extending over an area of 44,000 
acres. 


In answer to Mr. Rylands Mr. Gladstone has stated in 
the House of Commons that there is no likelihood of the 
Government seeing their way to the appointment of a 
committee to inquire into the administration of the great 
spending departments during the present session. 


The gross receipts of the 22 principal railways in the 
United Kingdom for the week ending March 28, amounted, 
on 15,241? miles, to 1,082,870/., and for the corresponding 
period of 1885, on 15,043} miles, to 1,119,297/., an increase 
of 1984 miles, or 1.3 per cent., and a decrease of 36,4271, 
or 3.3 per cent. 


With a view to the official representation of the Socicté 
Internationale des Electriciens of Paris in this country, 
where it now has a large number of members, the Council 
has appointed Mr. R. Aylmer, M.I.C.E., A.S.T.E., 42, 
Parliament-street, S.W., as the Society’s hon.-secretary 
and treasurer for England. 


Tuesday was the last day allowed by the Standing 
Orders of the House of Lords for depositing petitions 
against the Manchester Ship Canal Bill. The only peti- 
tioners are the Mersey Docks and Harbour Board, the 
London and North-Western Railway Company, and the 
Corporation of Liverpool. 


The Board of Trade returns for the past month show 
that the imports amounted to 31,491,000/., a decrease of 
576,000/., or about 1? per cent., and the exports to 
18,510,0007., an increase of 328,000/., or about 1} per cent., 
as compared with the corresponding period of 1885. In 
exports, iron and steel show a small decrease, and ma- 
chinery and millwork, coal and copper, considerable 
decreases, 


After twenty-seven years’ service as the engineer of the 
Manchester, Sheffield, and Lincolnshire Railway, Mr. 
Charles Sacre has signified to the Board his desire to be 
relieved of the responsibilities he has so long undertaken, 
and his engagement will terminate at the close of the 
current half-year. The directors, appreciating the value of 
Mr. Sacre’s professional aid, have proposed to appoint him 
their consulting engineer on mechanical and other ques- 
tions. 


Messrs. Gresham and Craven, Manchester, have re- 
ceived instructions to apply their new self-acting, re- 
starting injectors to the Getvwes boilers at the Liverpool 
Exhibition, and to the Adamson and other boilers at the 
Edinburgh Exhibition. These injectors. are also being 
used by Messrs. Marshall, Sons, and Co., Limited, of 
Gainsborough, on their engines working the electric light 
machinery at both exhibitions, and by Messrs. Galloway 
and Sons on their boilers supplying steam for the coming 
Colonial and Indian Exhibition. 


It is stated that the Lords of the Admiralty have ap- 
pointed the following gentlemen to form a committee to 
inquire into matters connected with the constructive de- 
partment of the Admiralty : Admiral Graham, chairman, 
Sir Gerald FitzGerald, accountant-general; Mr. White, 
director of naval construction; Mr. Awdry, assistant 
secretary in the secretary’s department; and Edwin 
Watson, of the constructive department, the latter to act 
as secretary to the committee, which will meet imme- 
diately. 


The Times states that some agents of the German 
Government are in the Swansea district, with the object 
of discovering the secrets of the manufacture of tin plates, 
it being thought that the lower wages paid in Germany 
will enable the manufacturers there to obtain the large 
trade which has lately been developed between Swansea 
and America. On the South Wales makers receiving 
information of the visit, they decided to take steps to pre- 
vent strangers from getting access to their works. It is 
thought that the reduction which is to take place in wages 
will enable English makers to compete successfully with 
those of any other country. 

The Times states that the International Steel Rail 
Makers’ Association has been struggling on for the last 
few weeks, but it has had to reduce its price enormously in 








order to compete with makers outside the combination, 
and has met with only poor success, as is usually the fate 
of such bodies when times are really The Associa- 
tion has now come to an end. At a meeting held ut 
Barrow the members decided to dissolve. This decision 
will be carried out in a few days, several arrangements 
for winding up having to be made. The dissolution throws 
all the members of the Association into the open market. 
It is known that orders for steel rails have been held back 
for some time, and now inquiries are coming forward. A 
reduction of 2s. 6d. per ton is reported, and some large 
orders are expected to be placed. 


Nature states that, at the request of the Royal Society, 
the Treasury has agreed to insert a sum in the estimates, 
and the Admiralty has agreed to furnish transport and 
assistance, in aid of an expedition to observe the total 
eclipse of the sun, visible in the island of Grenada (West 
Indies) on August 29 next. The expedition, which will 
consist of seven observers, will leave England on July 29 
in the Royal mail steamship Nile. According to present 
arrangements, the man-of-war will meet them at Bar- 
badoes and take them on to their various stations. It is 
a noteworthy sign of the interest taken in such national 
work by our great public companies that the directors of 
the Royal Mail Company have enabled the Eclipse Com- 
mittee of the Royal Society to increase the number of 
observers beyond that at first contemplated, by a conces- 
sion in their terms which amounts to an important endow- 
ment of the expedition. 


The subjoined figures show the Customs returns of 
copper for the past three months reduced to a common 
denominator and compared with the same figures in 1885: 


March Imports. 








1886. 1885. 

tons, tons. 

Copper in pyrites 1,522 1,517 

- ore... 1,076 906 

e regulus 1,607 2,155 

* precipitate 2,136 2,291 

6,341 6,869 

Foreign raw copper ... 4,887 3,457 

11,228 10,326 

Value of above ... ... £425,892 £464,382 
Imports, January 1 to March 31. 

1886, 1885. 

tons. tons. 

Copper of all descriptions ..._ 27,967 31,269 





Value of above ... £1,097,031 £1,492,320 








Montana Centrat Rattway.—The Montana Central 
Railway Company has been incorporated to build aline at 
once from Helena to Great Falls. The eastern end will 
be extended to connect with the Manitoba system. The 
line will tap the San Conlee coal district and the region 
tributary to the Great Falls. 





GERMAN Locomotive BuitpiInc.—Messrs. Henschel and 
Sons, of Cassel, have taken a contract for twelve tender 
locomotives for goods trains at 1430/. per engine. The 
engines are to be delivered at the works of the contracting 
firm. Messrs. Henschel have further obtained an order 
for eight locomotives for passenger trains at 1450/. per 
engine. 





OssERVATORY AT Lyme Reats.—A new observatory 
has been erected by Mr. Cuthbert E. Peek at Rousdon, 
near Lyme Regis. The position, 524 ft. above sea level, 
is admirably adapted for the purpose of an astronomical 
observatory. The building contains transit room, photo- 
graphic and chemical laboratories, computing room, and 
other conveniences for varied astronomical work. The 
dome 1s constructed of sheet copper on iron ribs, 
furnished with a ring of rackwork, and supported by 
twenty small-grooved van wheels, so that by a simple set 
of gearing the dome, though weighing nearly two tons, re- 
volves with the utmost ease. The transit instrument is by 
Troughton and Simons, and carries a telescope of 2 in. 
aperture and 10 ft. focal length. The equatorial tele- 
scope, with achromatic object glass 6,4, in. aperture and 
focal length of 74 in., is by Merz, of Munich, the mount- 
ing being by Cooke and Sons of York. Setting circles, 
declination circles, various eye-pieces, micrometers, and a 
variety of other apparatus complete the equipment. 





Tue Paris Merrororiran Ratiway.—The capital 
of the company for the promotion of the Metro- 

litan Railway for Paris is to be 50,000,000 francs. 

he plan comprises (1) an inner circle line along which 
the rails will pass, according to the nature of the ground 
traversed, underground through cuttings or over viaducts; 
(2) two great arteries destined to connect the stations of 
the great companies ard intersecting Paris. One under- 
ground will connect the Gare de l'Est, pass through the 
district of the General Post Office and Halles, and ter- 
minate at Mont Parnasse Station; the other, which will 
be above the surface level, will connect with each other 
(1) the Saint Lazare and the Nord stations by a line 
which will pass through the Carrefour Drouot ; (2) the 
two stations so united of the West and North with the 
Vincennes and Lyons stations by means of a line passing 
from the Carrefour Drouot and leading towards the 
Avenue Daumesnil by crossing the district of the Halles, 
which, serving as a point of intersection of the above- 

ound artery and the honeys eine artery, will thus 
Aen exceptional advantages. The contemplated stations 
number 64, of which 28 are to be on the viaduct, 15 over 





open cuttings, and 21 over the underground way. 
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THE MASON REGULATOR FOR STEAM PUMPING ENGINES. 
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THE well-known difficulty of regulating om speeds | 
of steam pumps to suit varying pressures in the rising | ? 1 
main, veiphng ielai of ae ha and the constantly | REES’S DISEN GAGING 
varying pressures of steam, has called for the exercise | 
of much ingenuity to produce a simple and cheap re- 
eens) by which such pumps or pumping engines could | 

e made to give regular speeds under these varying con- | 
ditions; but, hitherto, with little avail. We are, | 
however, able to-day to illustrate an appliance for this | 
purpose—called the Mason regulator—which comes | 
to us from Boston, U.S., and as it has been in use | 
some two years giving the desired results, its efficiency | 
appears assured. | 

There seems little limit to its capacity, as it is in | 
daily use on city water works engines, delivering as | 
high as 7,000,000 gallons of water per day; on | 
sewerage pumps, raising 25,000,000 gallons per day ; | 
on ice machines ; in breweries ; sugar refineries ; con- | 
densing apparatus ; and in fact wherever fluids have | 
to be moved with precision. The engravings show it | 
both internally and externally. 

The motion is given to the regulator by attaching | 
the rod shown at the lower part of Fig. 1, direct to | 
some moving part of the pump or pumping engine to | 
be conteslied. The motion to the throttle valve of the | 
pump or the pumping engine, is taken from the upper | 
rod, which is connected direct to the throttle valve. | 
In the interior of the casing there isa plunger A, which | 
receives a reciprocating motion from the arm I. This | 
latter is mounted on an axis which is driven from the | 
engine to be controlled, as already explained. The | 
plunger A is double, and at each end it draws fluid | 
through the foot valve D from the space R, and de- | 
livers it through the passage B and the valve M into 
the space E, which is inclosed by the piston G. From | 
this space E the fluid makes its way back to the space | 
R through a fine passage having an adjustable orifice. 
This silo can be altered in size by the key N, and by | 
this means the speed of the engine can be regulated. | 
If the passage be reduced the pressure in the space E 
is increased and the piston G raised against the action 
of the counterweight until the throttle valve is closed | 
and the speed of the pump reduced. If, on the other 
hand, the orifice be enlarged or the load on the main | 
pump increased, the pressure falls in the space E, the | 
piston G is forced down by the counterweight, and 
more steam is admitted. Sudden fluctuations are pre- 
vented by a dash-pot, consisting of the chamber H, : : i 
which fills with fluid and moderates the motion of the double parts and connected with both piston- rods. Davis, and Co., of 1144, Queen Victoria-street, 
— G. The entrance and exit of the fluid tothe The form of Mason regulator here illustrated is that | London, E.C. 

ash-pot is controlled by the key K at the head of applicable to all stationary pumping engines, and like | 
the piston-rod, For duplex pumps the regulator is | machines. An entirely different form of regulator | REES’S DISENGAGING HOOKS. 
fitted with a special valve which holds the main piston | is used for controlling the speed of steam tramcars— WE illustrate above a form of disengaging hoo 
stationary during the momentary pause of the a | a most important application. In conclusion we may | for boat-lowering purposes lately devised by Mr. W. 
from which the motion is taken. For large duplex | state that the Mason regulator is being introduced | F. Rees, of Greenwich, and now being introduced by 
engines a special regulator is made, fitted with on this side of the Atlantic by Messrs. Haskins, Messrs. W. Reid and Co., of 45, Fenchurch-street, 
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don. Fig. 1 shows the hook in position holding the 
_— to the davit, and Fig, 2 shows the hook when let 
0, and the boat released from the fall. In lowering 


the boat the man in charge holds the hand-line until the | 
boat is water-borne; he then lets go the line, when both | ~ 


hooks are released simultaneously, oo the boat 
to have taken the water on an even keel. The fixed 


hook on the back of the shank is for use in hooking on | 
when it is desirable to save time, or in stormy | 


weather, when it would be difficult to adjust the safety 
pin. The device has been adopted fon several vessels, 


ard on Her Majesty’s ships Ruby, Agincourt, and 


Raven. 








THE CANTILEVER BRIDGE AT NIAGARA 


FALLS.* 
By Cuaries ©. Sonnriper, M.Am. Soc. C.E. 
(Concluded from page 326.) 
Report OF TESTING COMMITTEE. 
New York, July 15, 1854. 

Mr. Charles C. Schneider, , 

Chief Engineer Niagara River Bridge Company. 
Deak Sir,—On the occasion of the formal opening on 
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Observation H : Head of train at point 5 (west tower). 
” 1 & ” ” » 4 
»” J : ” ” ” 


” K; ” ” ” 


The train was then allowed to depart, and observations 
were taken with the bridge free from load. 
The results of these observations are shown graphically 


3. 
2 (east tower). 


| on Figs. 33 and 34, B to H. 


These diagrams show slight changes at different points, 


| generally not exceeding } in. ; they are small in amount 


| and irr 


| | Weight of ae 
| Number | Weight of | Tank with — Weight 
= lof Engine.) Engine. Coal = + “Tonk. 
| | and Water. 
=" — —— 
| a. Ib. | Ib. 
{ 400 800 70,100 158,900 
| Mente aah yas 88,000 7,700 | — 165,700 
| -—_———— 
Total 176,800 147,800 324,600 | 
| '¢ 2. | 84,000 63,000 147,000 
ei. le 53,000 138,000 
Total 169,000 116,000 285,000 


Each locomotive occupied about 55 ft, 

The gravel cars had been loaded so as to make the 
| weight upon them as nearly as possible a gross ton per 
foot ; the trains were long enough to cover the entire 
structure. 

Rods had been set up at the six points designated in 
| Fig. 32 accompanying this report; these rods being of 
| wood, painted white, and with iron bases, which rested 


| directly on the ironwork of the structure. The observa- | 
December 20, 1883, of the great cantilever bridge, built | tions on the south truss were made with an astronomical | 


| this point of 8}§ in. 



































ar in character ; they may represent the mea- 
sure of the inaccuracy in the observations taken. 
Neglecting these small Seen the results of the 


| test may be summarised as follows : 


The greatest observed deflection in the shore arms of 
the cantilevers was in the south truss, at the east end, 
under the conditions of observation G, being 1}§ in., and 
the greatest observed elevation of the same point, under 
the conditions of the observation E, being #3 in., showing 
a total vertical motion in this point of 2} 1m. The greatest 
observed deflections at points 3 and 4, being the river 
arms of the cantilevers, occurred in the north truss at 
point 3 (west end of river arm of American cantilever), 
under the conditions of observation E, being 7; in. ; the 

eatest elevation occurred under the conditions of obser- 
vation G, being 13 in., showing a total vertical motion at 
The changes at points 3 and 4, that 
is, the river ends of the cantilevers, occurred under con- 
ditions which followed each other so rapidly that the 
change is readily noticed by a careful observer ; these 
changes, however, are strictly in accordance with the laws 
of the structure, and as they should be. 

The observations with a load on one track only were 
made for the purpose of determining how far the weight 
on @ single track is carried by the two trusses. The dis- 
tance between the centres of the trusses is 28 ft.; the 
distance between centres of tracks is 13 ft., so thatif no 
weight were transferred by the vibration rods and floor 
connections, 73 per cent. of the load on one track would 
be carried by the adjoining truss, and 27 per cent. by the 
opposite truss. Under the conditions of observation J, 
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Horizontal Scale, | Inch = 150 Feet. Vertical Sca 


under your direction across the Niagara River, we were 
requested by you to act as a committee of engineers, to 
observe the tests made of the bridge. Various circum- 
stances, among which may be enumerated the very un- 
favourable weather and the large crowd of visitors, dis- 
turbed the accuracy of the observations to such an extent 
that we did not feel prepared to make more than a very 
indefinite report, po requested an opportunity to make 
another examination on some later occasion. The obser- 
vations made on the 20th of December indicated a maxi- 
mum deflection of 6% in. at the ends of the intermediate 
span under a maximum load. 

On Monday, June 9, 1884, the desired opportunity was 
afforded to us for a second examination, the bridge being 
placed at our disposal from 9 a.m. till noon, and the 
tests being conducted in a quiet manner, without the 
attendance of visitors, The test load consisted of two 
trains of cars loaded with gravel, each drawn by two loco- 
Motives, The train on the north track was drawn by 
Michigan Central locomotives Nos. 400 and 417, and that 
on the south track by locomotives Nos. 421 and 424 ; the 
weights of these locomotives were reported as follows : 


En Paper read before the American Society of Civil 
ngineers, 
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telescope with a 2,"; in. object glass of 30in. focal length, 
fitted with cross hairs especially for this work, and which 
was kept fixed on a foresight. The obseryations on the 
north truss were taken with an ordinary engineer’s level. 
The observers sighted on pencil points held by the 
markers, who marked the reading directly on the rods, 
from which, on the completion of the observations, the 
record was taken ; the rods themselves remaining as a 
permanent record. Seven sets of observations were taken 
as follows : 


Observation A: Head of train at west anchorage. 
i : ae aa point 5 (west tower). 
” C: ” ” » 4 
” he ” ” 
” E: ” 


re F: 
” G: 


3. 

ma »» 2 (east tower). 

- », at east anchorage (whole 

bridge covered). 

Cars removed west of point 2, leaving 
two engines and three cars on east 
cantilever arm, 


The train on the north track was then allowed to go, 
and a set of observations was taken with a train on the 
south track only ; these observations were as follows : 
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the deflection of the south truss was 4 in., and that of the 
north truss 244 in., showing that 66 per cent. of the load 
only was carried by the adjoining truss. Under the con- 
ditions of observation K, the deflection at point 3 was 
> in the south truss, and 244 in. in the north truss, 
which indicates that just 40 per cent. of the total 
load was carried by the north truss and 60 per cent. by 
the south truss, This indicates that one-eighth of the 
total load (73 per cent.—60 per cent.) is transferred by the 
diagonals and floor connections, and taking the maximum 
load at half the weight of a locomotive, or 80,000 lb., the 
amount of the weight which one set of diagonals may be 
called on to transfer is 10,000 Ib., which may produce a 
strain in the vibration rods of the central span of 
17,400 lb., which is equivalent to 11,200 lb. per square 
inch ; this strain is within the limits of g practice. 
Rough observations showed that this transfer of weight 
from one truss to another was accompanied by a corre- 
sponding side movement in the trusses, and by a slacken- 
ing of one of the diagonals ; this is as it should be. 
Observations taken at the first panel point from the 
west anchorage, at the connection between the inclined 
end-post and the bottom chord, showed a maximum de- 
pression of }} in. under the conditions of observation B, 
and a maximum elevation of 8 in. under a special condi- 
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tion when the train covered the entire bridge east of the 
western tower, this observation being taken between ob- 
servations F and G, thus showing a total vertical motion 
of 1/4 in. at this point ; the results of the observations at 
these points are given in detail below. 

During observations B to G, an examination was made 
by Mr. Arthur V. Abbott of the elongations under strain 
of the two diagonals which unite on a single connection at 
the shore arm of the eastern cantilever ; the result of these 
observations and the equivalent strains on an assumed 
modulus of elasticity of 26,000,000 are also given below. 
It will be observed that under those conditions in 
which the strains were anywhere approaching to a maxi- 
mum the two bars worked very closely together, the 
differences not exceeding those noted by the gauges 
before observation D, which was the first condition under 
— any strain was to be expected from weight of moving 


So far as could be ascertained, the bridge returned to 
precisely its original position when the loads were re- 
moved, 

There are one or two matters to which we think your 
attention should be called. 

The first is the condition of the anchorages. The anchor 
bolts at the southend of the eastern anchorage are a little 
slack, allowing a vertical motion of 4 in. in the pin at the 
head of the anchorage. The wall-plate castings on the 
west anchorage have never been properly packed, but are 
set up on a series of small shim plates, a slight disturb- 
ance of which would leave a play in the anchor rods. The 
anchor rods of all the anchorages should be carefully ad- 
justed so as to make sure that they are all uniformly 
tight and there is no motion in the anchor pins. The 
bearings of the castings at the west end ought to be 
thoroughly packed so as to prevent any future disturb- 
ance ; before this is done an observation ought to be 
made of the play of the pins in the west anchorage, which 
could easily be done by removing the nuts from the pins 
and watching them when an ordinary train crosses. 

Second.—The bridge has been standing long enough to 
make it important that a competent man should examine 
the condition of all the adjustable parts in detail, and, if 
they are out of adjustment, correct them ; it is better 
that this should not be done at all than that it should be 
done by any one not familiar with this class of work. 

Third.—The condition of the slopes of the chasm under 
the shore arms of the cantilevers is such that more or less 
small stones roll down from time to time, some of which 
have struck against the ironwork ; they have done no 
harm, but heavy stones might do serious injury, and it 
would be expedient to clean the slopes and even them off 
in good shape around the masonry. 

1n conclusion, we wish to say that the behaviour of the 
bridge under the test made on June 9 (and also under the 
test of December 20, so far as the latter could be ob- 
served) was a satisfactory one, and we consider the 
Niagara Cantilever Bridge a successful example of what 
may be termed a novel system of construction. While 
recognising the fact that cantilever bridges have been 
built before, and have been advocated by able engineers 
for many years, we think it fair to say that we know of 
no other structure in which the distinguishing features of 
the cantilever have been so fully carried out in the details 
which exemplify American ‘apa of construction. 
We congratulate you upon the successful completion of 
the structure. Respectfully yours, 

Gro. S. Morison, 
THomMAs Ripovt, 
THEODORE CooPER, 
CHARLES MACDONALD. 


Observations on West End of Cantilever Bridge taken at 
Bottom of End Posts. 
Loap on Boru Tracks, 
South Side. 
Observation A.—Bridge unloaded. 
B.—Depression, }jin. below unloaded bridge. 
C ” ” 
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North side, 
Observation B.—Depression, }#in. below unloaded bridge. 
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Loap on OnE TRACK. 
South Side, 
Observation A.—Bridge unloaded. 
H.—Depression, {} in. below unloaded bridge. 
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J.—Elevation, i agtihitew ott Ks 
K.— ” ”» 9 ” ” 
North Side. 

Observation H.—Depression, : in. below unloaded bridge. 

i I.—Elevation, ys ,, above me i 
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” ad ” ” ” ” ” 
Results of Observations on the Tension Members of the 
a Cantilever Bridge, made at the Test of June 9, 
Two verniers were used, each extending over 5 ft. of the 
bar under examination, and reading to .00001 ft. The 
following readings are reduced to millionths of a foot for 





1 ft. of bar, the observations being lettered to correspond 
with those on Diagram No. 2. 
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The modulus of elasticity is taken at 26,000,000. 


Results of Observations on Movements of the Anchorage 
Connecting Links at the South Side of the American 
Anchorage. Length of links 36 in. 
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LAUNCHES AND TRIAL TRIPS. 

On Monday, the 5th April, Messrs William Hamilton 
and Co., Port-Glasgow; launched the Bothwell, a three- 
masted steel sailing ship, of 2038 tons net register, and 
measuring 270 ft. by 41 ft. by 28 ft. She is owned by 
the builders’ firm, and has been chartered to take out a 
cargo of 3500 tons of coal from Glasgow to San Francisco. 


With the same tide, Messrs. Scott and Co., Greenock, 
launched a splendid fuur-masted steel sailing ship named 
the Gowanburn, a vessel of 2000 tons net register, and 
measuring 280 ft. by 42 ft. by 25 ft. 3in. She has been 
built to the order of Messrs. R. Shankland and Co., 
Greenock, and is to be fitted with double topsail and 
double top-gallant sails on three masts, the jigger mast 
being barque-rigged. The Gowanburn is to be em- 
ployed in the Eastern trade. 


On the same day, Messrs. Marr Brothers, Leith, 
launched a finely - modelled wooden steamer which is 
intended for the net and line fishing. She is named the 
Emerald, and has been built to the order of Messrs. 
Baird and Barnsley, North Shields ; she measures 70 ft. 
by 17 ft. by 8 ft. 6 in., and is intended to be classed A 1 at 
Lloyd’s for nine years. Messrs. Baird and Barnsley will 
supply the Emerald with her machinery. 

A steam trawler, named the Dalhousie, was launched 
by Mr. W. B. Thomson, Caledon Shipyard, Dundee, on 
Monday, the 6th inst., and is the seventh vessel of that 
class recently built in the same yard. She is a vessel of 
89 tons gross register, and has been built of iron to Lloyd’s 
rules. She measures 96 ft. 5 in. by 20 ft. 10 in. by 9 ft., 
and is being rigged as a fore-and-aft schooner. The Dal- 
housie will be fitted with triple-expansion engines of 38 
nominal horse-power. It is intended to secure a high rate 
of speed on a very small consumption of fuel, the estimate 
being that she will steam 50 miles on 1120 Ib. of common 
coal. With some slight alterations, the Dalhousie may be 
easily converted into a pleasure yacht, and she may also 
be made serviceable for towing purposes, when occasion 
requires. 


On the following day, Messrs. Russell and Co., Port- 
Glasgow, launched a splendid iron sailing ship named the 
Inchcape Rock. She measures 240 ft. by 38 ft. 6 in. by 
23 ft., and is a vessel of 1500 tons net register ; when 
loaded to Lloyd’s requirements her carrying capacity will 
be 2350 tons. She isthe pioneer of the “ Bock Line” of 
sailing ships to be under the management of Messrs. 
James Cornfoot and Co., Glasgow. er maiden voyage 
will be to San Francisco, and from her smart lines she is 
expected to be a quick sailer. 

With the same tide, a steel steam yacht of 430 tons 

acht measurement, which has been built to the order of 
Mr. Stewart Clark, Paisley, was launched by Messrs D. 
and W. Henderson and Co., Meadowside Shipyard, Par- 
tick, Glasgow. Designed by and constructed under the 
superintendence of Mr. G. L. Watson, Glasgow, the 
vessel measures 160 ft. by 15 ft. 8in., and she is being 
supplied with engines of the triple-expansion type, of 500 
indicated horse-power, and intended to give a speed of 114 
knots per hour. The vessel has been named the Van- 
duara, after the famous cutter of that name, which is 
likewise owned by Mr. Clark. 


Last Tuesday afternoon, Messrs. Hall, Russell, and 
Co., Aberdeen, launched the Gloamin’, a steel screw 
steamer of 1560 tons, which has been built to the order of 
Messrs. R. A. Mudie and Sons, Dundee. She is to be 
fitted throughout with the electric light, and is intended 
for the Atlantic and Mediterranean trades, 


NOTES FROM THE SOUTH-WEST. 
Cardiff Corporation Water Works.—On Thursday the 
Mayor of Cardiff, with other members of the Town 
Council and the town clerk, visited the Cwmtaff Valley 
for the purpose of noting the progress of the works now 








being carried out in connection with the new water supply 
of the town. 


Bristol Water Works Company.—The fortieth annual 
general ee, of this company was held on Satur- 
day, Mr. E. Bush presiding in the absence of the 
chairman (Mr. F. Fry). In moving the adoption of the 
report, Mr. Bush remarked that during the last session of 
Parliament, there were several Bills brought in interfer- 
ing with the rights of water companies, more or less, in 
different ways. The directors had opposed one of these 
Bills conjointly with several of the other large leading 
companies, and they were the means together of having 
things altered, and the Bill did not pass. This had also 
led to the formation of a Provincial Water Companies 
Association, to look after the interests of the companies, 
and thirty-three large companies have joined it. He might 
mention that they were boring at Chelvey, under the 
engineer's advice, and they hoped that they might dis- 
cover more water. They intended to go down 300 ft. 
The report was adopted, and dividends were declared 
upon the company’s various classes of shares at the rate 
of 10 per cent. per annum. 


Great Western Steamship Company, Limited.—At the 
annual meeting of this company at Bristol on Tuesday, it 
was decided to call the shareholders together again shortly 
to consider the advisability of adopting the following 
suggestions, made in a circular issued by the chairman: 
‘That the capital be written down 75 per cent., that a 
large steamer be at once ordered, and that an endeavour 
be made to raise new capital to enable the directors to 
order one, or, if possible, two more large boats.” 


The Bute Docks.—In the House of Lords on Friday the 
Bute Docks (Transfer) Bill came before the Unopposed 
Committee on recommitment for the purpose of the 
agreement being submitted and the consent of the various 
parties being signified. Several of those interested were 
present, and assented to the scheme ; but, as others could 
not attend, the Bill had to stand over until the next 
meeting of the Committee. 


The Forest of Dean.—On Thursday the Forest of Dean 
coalmasters announced an immediate reduction of 6d. per 
ton in the price of household coal. The wages of the 
colliers will also be reduced 24 per cent., in accordance 
with the sliding scale agreement. 


Swansea Wagon Company (Limited).—This company is 
constructing 200 trucks for use on Egyptian railways. 
The steamship Chilian has been loading about fifty of 
these as a first contingent. 


Warehouses at Cardiff.—An arrangement has just been 
concluded between the Bute Docks authorities and Mr. J. 
Tucker, for the erection of extensive warehouses at the 
West Bute Dock, in order to provide for the future deve- 
lopment of the import trade of Carditf. 


The Barry Dock.—The contractor is about to put up 
forty new electric lights at the Barry Dock works, each 
light to be of 2000 candle-power. The work of excavation 
and construction will then go on night and day. Mr. 
Walker has full confidence in his ability to complete the 
dock by September, 1888, 


Western Coal Rates.—In connection with proceedings 
by the Severn and Wye and Severn Bridge Railway Com- 

ny against the Great Western Railway Company, an 
important reduction has been made by order of the Rail- 
way Commissioners in coal rates from Forest of Dean 
collieries, vid Severn Bridge and Bristol to the following 
stations, viz., Clevedon, Weston-super-Mare, Bridgwater, 
Taunton, Wellington, Tiverton, Hele, Axbridge, Cheddar, 
Wookey, Martock, South Molton, Corsham, Box, Bath- 
ampton, Bradford, Limpsley, Stoke, Melksham, Holt, 
Trowbridge, Westbury, Frome, Maiden Newton, Brid 
port, and Warminster. 


Enginemen in the Rhondda Valley.—A special meeting 
of the Monmouthshire and South Wales Collieries As- 
sociation was held at Cardiff on Saturday, Mr. A. Hood, 
the president, in the chair. The meeting was held for 
the purpose of considering the attitude of the enginemen 
in the Rhondda Valley, who have left their work, refusing 
to submit to a reduction of 24 per cent. on their wages, 
as agreed upon at the last meeting of the Association. The 
meeting on Saturday fully considered the question, and 
then unanimously confirmed the former resolution, the 
reduction to commence from April 1. The men have left 
work after notice, which terminated on Saturday, and 
the result is that some 20,000 men are thrown out of em- 
ployment. 


Barry Dock and Railways Bill.—The Barry Dock and 
Railways (further powers) Bill, having passed the House 
of Lords, came on Monday before the examiner of the 
House of Commons for proof of compliance with the 
Standing Orders. Mr. Campion found that these had been 
duly complied with, and the Bill will be immediately set 
down for its next stage. 

Cardiff. Shipments of steam coal have fallen off ; at 
the same time there is not much change in quotations. 
The house coal trade has continued quiet. The steam 
shipping trade shows considerable stagnation. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Alexandra Dock.—The 25-ton steam crane erected 
in front of No. 24 warehouse by Messrs. Shanks and Sons 
has been tested in the presence of Captain Morgan, dock- 
master, and Mr. Hurtzig, resident engineer, and has 
fully answered expectations. The dockmaster put a 
curious test. One of the Hull and Barnsley tugs had 
fouled its propeller, and the dockmaster caused the vessel 
to be slung at its after part, and then raised out of the 
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water, thus enabling the propeller to be cleared without 
the aid of a diver. 


Scarborough Cliff Improvement.—Three alternative 
schemes for the carrying out of this improvement are be- 
fore the Town Council, the principal one being that of 
Sir John Coode. At a meeting of ratepayers a resolu- 
tion was adopted declaring that, whilst admitting that 
some protection to the North Cliff should be afforded, the 
scheme of Sir John Coode is in excess of what is required, 
and if carried out would be unattractive to visitors, un- 
remunerative, and a burden to the ratepayers. 


Curious Interruption of a Water Supply.—Dr. Standen 
has reported, after having visited the South Normanton 
Water Works, that in about two years every pipe will be 
choked through being incrusted by the iron contained 
in the water. The local authorities are to have a special 
meeting to consider the question. 


Dalton Water Works.—The tenders have been opened 
for the construction of a service reservoir, pure water basin, 
and pumping station for the Dalton water supply, and the 
committee appointed to report on the matter recommends 
that the tender of Messrs. Chadwick and Co, be accepted. 
The figure is 59171. 11s. 6d. 


The Strike at Mextorough Foundry.—A deputation of 
the men on strike at the works belonging to Messrs. H. 
and S. Barker and Co. have met the directors, but did not 
come to any terms. The work turned out consists largely 
of railway wagon wheels and axles, for which the old price 
was 2s. 7d. for steel and 1s. 6d. for iron, both these prices 
being less 15 percent. The fresh terms are 1s, 10d. for 
steel and 1s. for iron. All day-men earning 26s. per week 
are asked to concede a reduction of 2s, per week, and 
those earning less than 26s. a week to forego a reduction of 
1s, per week, 


Professional Fees.—Some extensions of the Hull Water 
Works at the mill-dam springs are contemplated. It is 
calculated that the outlay will be 5000/. Mr. Freeman, 
architect, has been requested to state his terms for the 
execution of the architect’s work in connection with the 
extension. He replied 5 per cent. on the outlay. He 
was requested to do it for less, but replied that he could 
not do the work under professional charges. It has been 
decided to retain him at his own figure. 


Sheffield Trade Frauds.—A special committee has been 
appointed by the Sheffield Town Council, to inquire as 
to the frauds in the Sheffield cutlery trade, caused by the 
sending out of German cutlery in cases bearing Sheffield 
labels, &c. The committee has held its first sitting this 
week. Its deliberations are, however, conducted in 
private, and the evidence adduced is kept secret. Its 
report is looked forward to with great interest, as some 
very important issues are involved. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England Iron and Allied Trades 
was held in the Exchange, Middlesbrough, but the attend- 
ance was not so large as it usually is on quarter days. The 
market was in fact dull and uninteresting, the general 
topics of conversation being the wide-spread depression in 
trade, over-production, and the proposed reduction of 
wages. Very little business was transacted. The prices 
were nominally the same as those quoted last week. 
No. 3Cleveland pig for prompt delivery being 30s. 3d. per 
ton f.o.b. Tees, and for delivery over the next six months 
31s. was asked for this quality. Consumers and speculators 
still hold aloof in anticipation of being able to buy at 
lower prices, and certainly the prospects of trade generally 
seem to favour their policy. Shipments of iron at Mid- 
dlesbrough are improving, but they are still far short of 
what they ought to be at this season of the year. Hema- 
tite pig iron remains steady, and 42s, 6d, is quoted for 
Nos. 1, 2, and 3 f.0.b. west coast ports, In the manufac- 
tured iron trade there is the same dulness which has pre- 
vailed so long, most of the rolling mills being poorly em- 
ployed at rates which leave no profit. Ship-plates are 
quoted 4/7. 10s. per ton, angles 4/. 7s. 6d., and steel ship- 
plates 67. 10s., all less 24 per cent. at works. 


The Production and Price of Pig Iron.—The Cleveland 
Tronmasters’ Association returns for the month of March 
show that of 156 blast furnaces in the North of England 
98 have been in operation. During the month the total 
make of pig iron in Cleveland amounted to 215,405 tons, 
which is an increase of 16,765 tons on the month of 
February. The total stocks of pig iron in Cleveland now 
amount to 641,621 tons, which is an increase of 29,296 
tons on the month of February. The prices of pig iron 
remain very low, the basis being No. 3 Cleveland pig 
30s. 3d. per ton for prompt delivery in the Tees. Although 
stocks are so large the make continues far in excess of the 
demand. It may be mentioned that Messrs. Connal and 
Co., the warrant storekeepars, now hold in Glasgow 
(23,344 tons, The question of restricting the production of 
Pig iron is occupying the serious attention of iron- 
makers throughout the country. Last week the British Iron 
trade Association held a meeting in London, and this 
question of over production was fully discussed. There 
was a desire expressed that the output of pig iron should 
be reduced about 25 per cent., but there was a diversity 
of opinion as to the means by which this desirable 
result could be obtained, and the further consideration 
of this important matter was deferred for a fortnight. 
Meanwhile the views of ironmakers throughout the 
country will be elicited, and it remains to be seen 
whether through the instrumentality of the British Iron 

rade Association, some method cannot be devised to 
relieve the lronmasters, as a body, from their unpleasant 


present position. The certificate of the accountants under 
the sliding scale arrangement existing between the Cleve- 
land Mine Owners’ Association and the Cleveland Miners’ 
Association, was issued at Middlesbrough to-day. Under 
this certificate the miners’ wages will be reduced a mere 
fraction, the actual amount being a half of 1 per cent., as 
the average price of No. 3 Cleveland pig for the first 
three months of this year was 31s. 9.65d. The workmen 
employed in and about the blast furnaces no longer regu- 
late their wages under a sliding scale, and this certificate 
referring to the miners does not now apply to the blast 
furnace men. The ironmasters of the North of England 
suffering under the protracted depression, have, as we 
stated last week, given notice to all their workmen to 
terminate all contracts on the 17th inst. To-day {Wednes- 
day) the Cleveland Ironmasters’ Association held a special 
meeting at Middlesbrough to consider the terms upon 
which i should re-engage their workmen after the 17th 
inst. It was decided to give notice at the respective works 
throughout the North of England in due course of the 
amount of the proposed reduction. 

Engineering and Shipbuilding.—Both these industries 
continue in a languid condition. Although prices remain 
unremunerative orders are difficult to obtain, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
quiet at the opening last Thursday, and prices receded 24d. 
per ton, but subsequently there was a recovery, and the 
uotations closed at 4d. per ton over Wednesday’s close. 
n forenoon ’Change prices ranged from 39s. 104d. down 
to 39. 8d. and back to 39s. 104d. cash, also at 39s. 114d. to 
39s. 94d. and back to 39s. 114d. one month, and the close 
was sellers at 39s. 11d. cash, and buyers at 39s, 104d., and 
the month’s price nominally at 40s. Business was done 
in the afternoon at 39s. 1ld., 39s. 10d., and again at 
39s. 11d. cash, also at 40s., 39s. 11d., and again at 40s. 
one month, with sellers at the close at 39s, 1ld. cash, and 
buyers at 4d. per ton lower, and the month’s price 
nominally at 40s. Friday’s market opened flat, and the 
rumour was general that the conference of ironmasters 
being held in London that day would not result in any 
satisfactory solution of the difficulty connected with the 
rene to restrict the make of pig iron by 25 per cent, 
rices of warrant iron fell to 39s. 3d. in the afternoon, 
being 8d. per ton under the previous day’s close; but a 
little before 3 p.m, a telegram was received which stated 
that the conference generally agreed to the proposed re- 
striction, and had adjourned for a fortnight. There was 
a recovery of 6d. per ton, and the closing quotation 
was only 14d. under that of Thursday. ransactions 
took ce in the forenoon at 39s. 104d. down to 
39s. 54d. cash, also at 39s. 114d. down to 39s. 64d. 
one month, and the close was buyers at 39s. 6d. 
cash and 39s. 7d. one month, and sellers at 4d. per ton 
higher. The afternoon transactions were done at 39s. 6d. 
down to 39s. 3d. and up to 39s, 9d. cash, also at 39s, 74d. 
to 39s, 4d. and up to 39s. 104d. one month, with buyers at 
the close at 39s. 9d. cash and 39s, 10d. one month, and 
sellers asking 4d. more per ton, The market was again 
depressed on Monday, chiefly through the announcement 
of a third failure in the Tron Brokers’ Association, and 
partly from the small shipments and continued large in- 
crease of stocks. There was a decline to the extent of 
- perton. Business was reported in the morning at 
39s. 94d. to 39s. 3d. cash, and the close was buyers at 
39s. 34d. cash and 39s. 44d. one month, with sellers at 4d. 
xr ton more. In the afternoon there were transactions 
at 39s, 34d. to 39s. cash, also at 39s. 44d. down to 39s, 04d. 
one month, with sellers at the close at 39s. 1d. cash and 
39s. 2d. one month, and buyers at 4d. per ton lower. 
Yesterday’s market was rather steadier, and prices had a 
slight recovery of the previous day’s loss, the closing quo- 
tation being 1d. per ton better. Transactions took place 
during the forenoon at 39s. 04d. to 39s. 3d. cash, also at 
39s. 14d. to 39s, 34d. one month, and there were buyers 
at the close at 39s. 14d. cash and 393. 24d. one month, with 
sellers at 4d. more per ton. In the afternoon business was 
done at 39s. 1d. to 39s. 2d. cash, also at 39s. 2d. to 39s. 3d. 
one month, the close being sellers at the top quotations 
and buyers at 4d. perton under, There wasa very decid 
decline in prices coupled with some irregular fluctuations 
to-day. During the forenoon the range was from 39s. 14d. 
to 39s. 3d. and down to 38s. 84d. cash, also from 39s. 34d. 
down to 38s. 94d. one month, the top prices being wanted by 
sellers at the close ; and in the afternoon the prices ranged 
down to 38s. 64d. cash and 38s, 8d. one month, but at the 
close sellers were asking 38s. 8d. cash and 38s. 9d. one 
month, with buyers at id. per ton lower. It does not seem 
as if there were the least prospect of an early relief from the 
somewhat chronic state of depression which has overtaken 
the iron trade. Alike in respect of the home consumption 
and foreign exports the past week has not brought about 
any change, and very little hope is entertained in Scotland 
of any satisfactory result attending the negotiations in fa- 
vour of asystematic reduction of the number of furnaces in 
blast, the interests of the different ironmaking districts, 
and even of makers in the same district, being so diverse. 
Instead of the number of furnaces in actual operation in 
Scotland being reduced there is a tendency to increase. A 
year ago there were only 89 furnaces ine, and this 
week there are 97 in blast, one having been blown in at 
Govan Iron Works, although officially only 96 (as last 
week) are known to be in blast. All the six furnaces 
erected at the Govan Works are now blowing. Last 
week’s foreign and colonial shipments of pig iron from all 
Scottish ports amounted to 5655 tons, as against 6013 tons 
in the preceding week, and 7525 tons in the corresponding 
week of last year. They included 950 tons to the 
United States, 125 tons to Canada, 120 tons to India, 775 





tons to Australia, &c., 585 tons to Italy, 245 tons to Hol- 


land, and smaller quantities to other countries. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 723,344 tons, 
as compared with 716,993 tons yesterday week, thus 
showing an increase of 6351 tons during the week, or 
considerably over an average of 1000 tons per day. 


Terrible Explosion in a Leith Flour Mill.—Shortly after 
mid-day on Monday, there took place in Messrs. A. and 
R. Tod’s flour mills, Leith, a terrific explosion which has 
already proved fatal to five persons. It occurred in the 
“ exhaust” room or chamber, which was on the only floor 
above three of the six boilers attached to the works. At 
first it was thought by many people that one or more of 
the boilers had exploded, but that supposition has since 
been found to have been incorrect. The destruction done 
to the property is very great, and the explosion seems to 
have been due to the ignition of the fine dusty matter 
floating in the atmosphere, in the same way as the de- 
struction of the Tradeston Mills, Glasgow, was brought 
about some fourteen or sixteen years ago. 


Exportation of Flooring to Australia.—For some months 
past great activity has prevailed in the manufacture of 
wood flooring at Montrose for shipment to Australia. 
Several large vessels have recently sailed from that port 
for the Australian colonies with cargoes of dressed flooring. 
The Panmure, of Dundee (1505 tons register), which is the 
largest sailing vessel that ever entered the port, is loading 
this week for Melbourne. A Welsh barque, laden with 
the same sort of material, sailed for Sydney on Monday, 
and another large vessel, named the Glamis, is expected 
in the course of this week, 


Institution of Civil Engineers.—An ordinary meeting of 
the Glasgow Association of Students of the Institution of 
Civil Engineers was held in Glasgow last Thursday even- 
ing, when Mr. William Kidd read a paper on ‘‘ Concrete 
Piers and Foundations.” It embodied details of the 
breakwaters at Aberdeen, Buckie, Tynemouth, Sunder- 
land, Newhaven, and Eyemouth, dealing with the points 
in each case whi proved unsuccessful. From these 
the author deduced a number of useful principles for the 
consideration of the students. An interesting discussion 
followed. 

Water Supply at Dundee.—Leas than a score of years ago, 
when Dundee obtained an improved water supply at an 
enormous cost, it was everywhere asserted that further 
works would not be necessary, at anv rate, for a couple of 
generations. But plenty often begets waste; the con- 
sumption has gradually advanced till now it exceeds the 
carrying capacity of the pipes. The Water Commissioners 
must provide for the increased consumption, and so they 
propose to expend some 50,0007. in laying a duplicate set 
of pipes in the valley of Strathmore. In view of the addi- 
tional supply being eventually resolved upon, the water 
works engineer, Mr. Watson, has been instructed to pre- 
pare the necessary plans and estimates, 








BATTERIES AT THE COASTGUARD SrTatTions.—The Ad- 
miralty are at present erecting at each of the principal coast- 
guard stations, a battery and drill hall constructed on 
a new plan designed by H.R.H. the Duke of Edinburgh. 
There will be one large gun in each battery, which will be 
worked by the coastguard men on the station. The first 
of these batteries and drill halls has just been completed 
at Sunderland, and are fitted with all the latest im- 

rovements, the ventilation being specially attended to, 
oyle’s self-acting air pump ventilators being the system 
adopted. 

COLONIAL AND INDIAN Exursition.—The first meeting 
of the Reception Committee was held on Wednesday, 
March 31st, at the house of the Society of Arts. There 
were present : The Duke of Abercorn, C.B. (Chairman) ; 
the Earl of Cadogan (Vice-Chairman) ; the Right Hon. 
the Lord Mayor of London ; Sir Daniel Cooper, Bart., 
K.C.M.G. ; Sir Charles Tupper, G.C.M.G., C.B. ; Sir 
Selby Smyth, K.C.M.G. ; Sir Charles Hutton-Gregory, 
K.C.M.G.; Sir John Goode; Mr. Samuel Morley, 
Field-Marshal Lord Napier of Magdala, G.C.B.,G.C.S.1., 
Major-General Sir Peter Lumsden, G.C.B., C.S.I.; 
Lieutenant-General Sir Charles Brownlow, K.C.B. ; 
Lieutenant-General SirSamuel Browne, K.C.B., K.C.S.I., 
V.C. ; Lieutenant-General Sir Har:y Lumsden, K.C.S.I., 
C.B. ; Colonel Sir Owen Tudor Burne, K.C.S.I., C.1.E.; 
Mr. Arthur Hodgson, C.M.G., General Secretary, and 
Lieutenant-General Henry K. Burne, C.B., and Mr. H. 
Trueman Wood, Secretaries. This committee has been 
appointed by H.R.H. the Prince of Wales, to make 
arrangements for the reception of Colonial and Indian 
visitors to the Exhibition. One principal duty of the 
committee will be to organise visits to manufacturing 
towns and other centres of interest, and to arrange that 
special facilities are provided for visitors anxious to see 
as much as possible of the country in the limited time 
likely to be at theircommand. In order to defray such 
charges as may be required for the proper carrying out 
of the scheme, the committee has been authorised to 
collect subscriptions from those who may wish to take 
part in a movement of this national character. The 
Society of Arts has consented to afford the use of their 
house and their organisation in aid of the scheme, and it 
is believed that the committee msy reckon on receiving 
valuable aid from the provincial corporations, while it is 
hoped that in many cases the mayors of the chief seats of 
Soleaiey will receive the visitors and arrange for their 
being hospitably entertained during their stay. At their 
meeting on Wednesday, the committee considered gene- 
rally the arrangements which might be made for the re- 
ception of the numerous distinguished visitors who may 
be expected to visit this country during the coming 
summer, and appointed a sub-committee to prepare a de- 





tailed scheme on the lines suggested. 
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PLANING MACHINE. 
CONSTRUCTED BY MESSRS. RUSHWORTH AND CO., ENGINEERS, SOWERBY BRIDGE. 


(For Description, see Page 347.) 
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QUADRUPLE EXPANSION “DISCONNECTIVE” Engh 
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WATER GAS. 

Ovr recent article on this subject has drawn forth 
three interesting letters, which have been printed 
i our correspondence columns, all from gentlemen 
especially concerned with gas-producing apparatus, 





and whose opinions carry great weight on this 
question. Still, we had hoped that something 
rather more definite would be elicited than has 
been the case. Asconcerus the continuous removal 
of the clinkers in the form of liquid slag, there is 
contradiction between different authorities, Mr. 
Brook stating that he is quite convinced from actual 
experience that such removal is ‘‘ entirely out of the 
question,” while Mr. Thwaite states that it is being 
done in water gas producers. 

Now, that it is ‘‘ out of the question,” we cer- 
tainly deny totally. We should, however, like to 
have some more details as to where it is being done, 
and as to the special manner referred to by Mr. 
Thwaite in connection with water gas plant. It 
certainly was not being done at the large plant 
we inspected at Essen, nor has it been done since 
our visit, or Herr Blass would have spoken about it 
in his recent lecture. We have seen somewhere an 
illustration of a producer worked with blast like a 
small cupola, the portion below the blast nozzles 
being drawn down to acone-shaped tip, out of which 
the liquefied clinker was to flow into slag-pots. We 
cannot now lay our hands on this illustration, nor 
recollect whether it was simply connected with a pro- 
posal, or whether the producer was in actual use. 
The subject has attracted the attention of many ex- 
perimenters, and we consider it very desirable that 
any experience which has been obtained should be 
made known. Mr. Brook evidently fully appreciated 
the difficulty, and the disadvantages to the work, of 
removal of clinkers as at present conducted, and 
states that he has very largely remedied the evil by 
mechanical appliances for a continuous, instead of 
a periodical, clinkering. We should like to hear 
more of this system, which Mr. Brook states is now 
at work. 

It is certainly possible, as Mr. Thwaite says, to 
remove the clinkers of any normally good fuel from 
the producer grate without any serious difficulty, 
but even with the best arrangements for this pur- 
pose, there is always interruption of the work, and 
the work itself goes on less well as the clinker accu- 
mulates more and more previous to each periodical 
removal. These and other drawbacks are all too 
well known to those who have had to deal practi- 
cally with producers, and in cases where a large 
quantity of inferior fuel has to be worked rapidly 
in a producer, it is often all the workmen can do to 
keep the process going decently at all. Mechanical 
appliances, again, are certainly to be avoided as 
much as possible on a gas-producing plant, as intro- 
ducing complications liable to derangement. 

There is another aspect of the subject which is 
fully present to the minds of all who have observed 
producer work, and that is the great waste of fuel 
which only too often goes with the clinkering of 
the grates. Theoretically only dead clinkers are 
taken away, and careful workmen with plenty of 


-| time for the operation, will come pretty near to the 


theory. But workmen are not all careful, and a 
gas plant has often to be urged to its fullest extent 
to keep furnaces going, so that clinkering comes on 
oftener and has to be hastily done. It is perfectly 
astonishing to see how much good fuel comes away 
sometimes with the clinkers under these circum- 
stances. For many months we used to pass daily by 
the cinder tip of a large steel works in South Wales, 
where all the cinders from a range of producers were 
thrown. It was notorious to all observant people in 
the neighbourhood that a vast quantity of perfectly 
good, scarcely attacked, slack was thrown away every 
year, the weight of which in tons and its money value 
would have surprised some of the shareholders. 

There would not be any difticulty in working such 
a producer as we suggested during our remarks on 
the lecture of Herr Blass. Where the ash of the 
fuel used would not give a liquid slag, its liquefac- 
tion by means of a suitable flux would be in almost 
all cases a simple and a cheap affair, such flux to be 
charged in with the fuel. The study of the analysis 
of afew ash samples from different fuels will soon 
convince anybody of that. 

The temperature near the blast nozzles of such a 
cupola-like producer would be high enough to give 
a very liquid slag, which could be tapped out at 
short intervals into slag-pots, or allowed to flow 
continuously, though probably those cases would be 
exceptional in which the quantity produced would 


allow of a perfectly continuous flow. No such’ 


difficulty as Mr. Brook speaks of, viz., chilling and 
setting of the slag by the blast, would occur any 
more than it occurs in non-blast furnaces, lead or 
copper cupolas, or others, whose work is certainly 
‘*continuous” enough. Not a particle of fuel 





would be wasted, no interruption of work would 
occur, and the clinker would result in the most 
compact and easily transportable form possible. 
The water jackets surrounding the zone of highest 
temperature, being made of wrought-iron, would 
stand years of continuous work without costing 
anything for repairs. From them would be obtained 
a steady supply of hot feed water for boilers. Cer- 
tainly every sort of fuel could not be used in this 
kind of producer. The slack or coal used must 
possess a certain amount of coking quality, and not 
go all to powder as some fuels do. Such a producer 
of sufficiently large dimensions, using a maximum 
of injected steam above the blast nozzles, would, 
in our opinion, prove a far-away more effective 
and more economical plant than any now in use for 
regular works purposes. 

Concerning the distribution of gas, Mr. Wilson, 
who is himself a worker in the field, assures us of 
his faith in the success of producer gas as against 
water gas, owing to the ‘‘unapproachable cheap- 
ness’ of the former: The far greater cheapness, at 
the point of production, is of course admitted on all 
hands, but when distribution to any distance comes 
into play, this is quite a secondary matter. In the 
case of our common lighting gas, the figure usually 
given as the approximate average cost of the gas in 
the gas-holders at the works is 6d. per 1000ft. 
Even the most fortunate communities as to gas 
supply have to pay a very considerable multiple of 
this for the gas delivered at their houses, the cost 
of distribution exceeding that of production several 
times over. Of course the same thing will apply to 
heating gas, when we get so far, and we shall be 
much surprised if calculations by competent authori- 
ties did not show that the extra price of water gas 
at the producers, is a small matter compared with 
the extra cost of distribution of the weaker pro- 
ducer gas. 

When we couple with this the fact that there is 
not, so far, any method known by which producer 
gas can be made available for illumination, and 
when we consider that in all probability we shall 
never see cheap heating gas distributed except we 
can supersede our present system of lighting gas, 
we cannot think that producer gas has much chance. 
The electric light is not apparently, so far as uni- 
versal distribution is concerned, making any rapid 
progress. If that were once a success, lighting gas 
as now used would soon cease to exist, and the field 
would be left open for a cheap heating gas, irre- 
spective of lighting. Now water gas can light as 
well as heat, as we have so frequently pointed out, 
and in the latest form of its application, in the 
Fahneghelm incandescent magnesia comb, this 
lighting power reaches something very like per- 
fection. Under all these circumstances we look 
upon water gas as qualified to do battle with light- 
ing gas of the present kind and beat it, and we are 
very anxious to see the battle come off in earnest 
on some larger field than has yet been fought upon 
in our part of the world. 








THE NEW ELECTRIC LIGHTING BILLS. 

In view of the approaching Select Committee 
upon the three Bills introduced to improve the law 
respecting electric lighting, a brief r¢éswmé of these 
measures may be of service in appreciating the 
meaning of this proposed fresh legislation. With 
respect to the existing Act, which was passed in 
1882, and to the stringency of which is largely 
attributed the comparative collapse of electric 
lighting, it is enough for our present purpose to 
indicate the nature of the provision to which 
the greatest objection is taken. Clause 27th 
enacts that if a private company has obtained from 
the Board of Trade a provisional order to supply 
electric light to all who desire it in a given 
district, such order shall be terminable at the 
end of twenty-one years, when the local autho- 
rity may compulsorily acquire the undertaking 
simply on payment of the then value of the works, 
buildings, plant, &c., without compensation for 
disturbance, or any allowance for goodwill, profit, 
or anything else. This proviso has deterred in- 
vestors from entering into undertakings, because 
at the very time when they might fairly look 
for the reward of their temerity, the whole system 
might be swept away from them, not only without 
any margin of gain, but with loss owing to the 
deteriorated value of the works and to wear and 
tear. Whether this is the true explanation or not, 
it is certain that there has been practically no 
advance made with public electric lighting since 
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this Act of 1882, and it is to remedy this state of 
stagnation that the three Bills referred to have been 
brought in. 

The first Bill wss introduced by Lord Rayleigh 
on behalf of a committee of gentlemen formed some 
time ago to consider the whole subject. The lead- 
ing purpose of this measure is to so amend the 
present Act as to place electric lighting under- 
takings in the same position as gas undertakings, 
both as regards privileges and obligations. Section 
18 of the Electric Lighting Act, prohibiting under- 
takers from prescribing any special form of lamp is 
repealed. Next it is proposed to repeal entirely the 
27th clause above described, and in place thereof it 
is provided that local authorities shall have similar 
powers of acquisition of the undertaking by agree- 
ment as are given them in the case of gas by the 
Public Health Act, 1875. By the adoption of the 
gas sliding scale as to profits, and in other ways, 
the Bill proposes to place electric lighting under the 
same conditions as gas; and thus virtually annihi- 
lates the Act which it professes only to amend. 
The second amending Bill, however, goes upon a 
very different line, except in so far as it seeks to 
improve the much abused 27th clause of the Act 
of 1882. Its author is Viscount Bury, who, while 
holding it to be to the advantage of the public that 
electric lighting undertakings should not have a per- 
petuity like those of gas, proposes to enact that 
licenses shallrun much longer than the original statute 
allows. He proposes to repeal the 27th clause, and 
to substitute a proviso that where any undertakers 
are authorised to supply electricity, any local au- 
thority within whose jurisdiction the area of supply 
is situated may ‘‘ within six months after the ex- 
piration of.a period of forty-one years,” and within 
six months after the expiration of every subsequent 
seven years require the undertakers to sell to them 
their undertaking ‘‘ upon terms of paying the then 
value thereof as a going concern.” Any dispute as 
to the value is to be settled by arbitration, due 
regard being had to the nature and the condition 
of the buildings, works, &c., and their state of 
repair, and to their suitability for the purposes of 
the undertaking. The Board of Trade is to. deter- 
mine any other questions that may arise, and to 
tix the date of the purchase; and the purchase 
once effected, all the rights, powers, and privileges 
of the undertaking pass to the local authority. 
This is practically the whole substance of the Bill, 
and it may be almost treated as a single clause 
measure, 

The third Bill is introduced by Lord Houghton 
on the part of the Board of Trade, and being a 
Government measure is likely to command the 
larger share of interest and importance. It is, 
however, the shortest and simplest of the three, 
consisting actually of only one clause, the second 
being merely a ‘‘short title” clause. This one 
clause proposes to omit from the 27th section of the 
existing Act the limit of twenty-one years as the 
prescribed period, with successive periods of seven 
years, and to substitute a first period of forty-one 
years, and successive periods of ten years, ‘‘provided 
that where no such period is so specified the pre- 
scribed period shall be deemed to be a period of 
thirty years, and that no period exceeding thirty 
years shall be so specified in relation to the pur- 


chase of any undertaking or part thereof, except |” 


with the consent of the local authority within whose 
jurisdiction such undertaking or part thereof will 
be.” Lord Houghton, finding the general feeling 
to be in favour of an extension of the ‘‘ prescribed 
period” rather than of so wholesale a change as 
Lord Rayleigh desires, objected to referring the 
three measures to a Select Committee, but he was 
overruled, and now for the third time this question 
of electric lighting will be sifted in the committee 
rooms of Parliament. 

We are glad to find that the Government has 
taken the matter up, and that it is proceeding on 
the lines we have persistently advocated. We 
have always held that the period of twenty-one 

ears settled by Mr. Chamberlain’s Bill must be 
naatinant when the time came that the electric 
light companies had accumulated suflicient ex- 

erience to enable them to commence district light- 
ing with the prospect of success. That time seems 
to be on the point of arriving, and the electricians 
can now go to the investor with the assurance that 
his money need not be entirely frittered away in 
experiments. That a considerable amount must be 
spent in that way is certain, and that prices must be 
very finely cut, in competition with gas, is also cer- 
tain, and hence it will be some time before sufficient 





returns can be earned, not only to pay dividends, 
but also to write off the due proportion of capital, 
unless the charges on this head can be kept very 
low. For the early undertakings the period of 
forty-one years is not too long, and indeed we 
should be inclined to increase it to the half-century. 
But as experience accumulates and the taste for the 
electric light spreads, the duration of the concession 
may be very well reduced until it reaches the mini- 
mum of thirty years. The provision that the con- 
sent of the local authority must be obtained if the 
full term is required, is most salutary, as it will 
prevent company promoters dividing the country 
among themselves in the unceremonious fashion in 
which their ancestors partitioned the land of Canaan, 
entirely regardless of the wishes and convenience of 
the inhabitants. It is most unjustifiable that the 
people of a town should be put to the expense of a 
contest before a Parliamentary Committee, to pre- 
vent their streets being taken possession of and 
broken up by a commercial company, who once 
installed, have practically the power to prevent any 
competition, either by other companies, or by the 
combined action of the townspeople. The pro- 
posed clause will be practically a veto, at least for 
many years, on such schemes, and all attempts to 
catch investors by the cry of ‘* monopoly” will fail. 
We can better afford to wait a few years longer for 
the electric light than to reproduce our gas com- 
panies in a new form. 





THE WEATHER OF MARCH, 1886. 

Makcu set in boisterous and bleak, with much 
snow, which in Scotland and the northern coun- 
ties of England, formed deep drifts in various 
localities, and filled railway cuttings so as totally to 
stop the traffic fora day, and even two complete 
days in some instances. After this fine dry, cold, 
sunshiny weather, with easterly winds, prevailed 
till the 18th. Vegetation was very backward 
for want of moisture and genial temperature. The 
grass was all withering. The snow, the frost, or 
the cold, or all combined, hindered agricultural 
work and destroyed a large number of sheep and 
lambs. A change of wind to southward and some 
rain ushered in quite suddenly mild and genial 
weather, with a wonderful result on vegetation, 
trees budding, spring flowers blooming, grass re- 
viving. Rough and squally weather predominated 
during the last week, with heavy showers and very 
short gleams of sunshine. At Kew Observatory on 
the 26th, 27th, 30th, and 31st, the highest velocity 
of the wind was 35, 36, 43, and 30 miles per hour 
respectively. Thunderstorms occurred in England 
on the 29th. 

The mean atmospheric pressure and temperature 
at extreme positions of the British Isles to which 
the Isle of Man is central were as follows : 
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The distribution of rain (including melted snow) 
in amount and frequency may be roughly inferred 
from the following results : 
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The daily general directions of the winds over 
these islands yield a resultant from S. by E. witha 
duration of more than 11 days. The normal re- 
sultant for March is about W. by S. The mean 
distribution of atmospheric pressure indicates .a 
resultant wind from S. The mean temperature 
was seasonable in the north of Scotland, in all other 
parts it was below the normal, as much as 3 deg. in 
Treland and south England. The amount of rain 
‘was very small in the north of Scotland, on the 
east of England it was less than the average, but 
in the south of England and in Ireland it was 
abundant. Rainfalls exceeding 1 in. in twenty-four 
hours were only measured on the Ist at Roche’s 
Point, 1.05 in. ; and on the 27th at Barrow-in-Fur- 





ness, 1,29 in., and at Holyhead, 1.27 in. Atmo- 
spheric pressure attained 30.5 in. on the 10th, and 
29 in. on the 3lst. The highest temperature 
65 deg., was recorded at Cambridge on the 24th: 
the lowest, 7 deg., at Stoke-on-Trent on the 7th’ 
The 8 a.m. observations showed on the Ist 49 deg, 
at Scilly, and only 29 deg. at Oxford ; on the 4th 
39 deg. at Aberdeen, 20 deg. at Parsonstown ; on 
the 8th, 46 deg. at Valencia, 24 deg. at Lough- 
borough ; on the 17th, 40 deg. at Scilly, 21 deg. at 
Oxford ; on the 20th, 52 deg. at Parsonstown, 
31 deg. at Leith. Fog prevailed in the Irish 
Sea and at the entrance to the English Channel 
on the 20th, 2Ist, and 22nd. On the Ist and 
2nd a cyclonic disturbance passed south of Ire- 
land and eastward over England ; and on the 5th 
another passed south-eastward over south-west 
England. The last two days were gusty and squally 
with high wind, a cyclonic storm passing north- 
eastward off the north-west of Ireland and Scot- 
land. The reckoning of the weather notations 
show only one clear day in the south, the 9th, but 
seven in the north, and five or six in the other dis- 
tricts ; and overcast days varied between 15 in the 
north and 23 in the east. These results would indi- 
cate most sunshine in the north of Scotland, and 
least in the east and south of England. The north 
of Scotland actually had more sunshine than any 
other portion of Great. Britain, but north Ireland 
had the least. For the four weeks ending the 29th, 
the duration of bright sunshine, estimated in per- 
centage of its possible amount, was for these islands 
generally 25, the Channel Isles, 36 ; south Ireland, 
29; north Scotland, 27 ; south and north-west 
England, 25; north-east and south-west England, 
24; east and west Scotland, east and central 
England, 22; north Ireland, 17. Altogether sun- 
shine was 7 per cent. less than in March, 1885. 

The arctic severity of the weather of the first 
part of March ended a prolonged winter of cold and 
bitterness. December -was cheerless and chilly. 
During all January frost was continually coming 
and going. ‘‘ Not so bad for thirty years,” is the 
verdict concerning February. 








SEQUEL TO THE MONTE CARLO 
RAILWAY ACCIDENT. 

THE railway accident at Monte Carlo has not 
been long in bearing fruit. Ina recent article upon 
this subject we drew attention to the fact that if 
the trains which then met with such disastrous 
consequences had been fitted with efficient brakes 
probably nothing at all would have been heard of 
the affair, and acting on the same view the Minister 
of Public Works has, with commendable prompti- 
tude, taken steps to try and prevent a repetition of 
such occurrences in France by issuing the following 
circular to the railway companies : ; 


Paris, March 29, 1886. 

Gentlemen,—In accordance with the opinion of the 
Commission instituted in 1879 for the purpose of investi- 
gating the means of preventing railway accidents, a 
ministerial circular of September 13, 1880, prescribed, 
amongst other measures, ‘the fitting up with continuous 
brakes of all passenger trains which at their highest 
speed reach 60 kilometres (374 miles) per hour, and in 
addition to this the continuance of the counter-pressure 
system.” a 

If the administration, in the first instance, thus limited 
the use of these brakes, it was solely, as mentioned in 
another circular of January 24, 1885, with the object of 
not forcing the companies to face in too short a time the 
considerable expenses which would have been required for 
the immediate equipment of all their express trains. But 
as at this moment the installations prescribed by the cir- 
cular of 1880 have been completed, and since all vehicles 
forming fast and express trains are fitted with continuous 
brakes, the moment appears to me to have arrived when 
the application of this appliance should be extended to all 
vehicles forming part of passenger trains. i 

I have, therefore, to beg you to undertake the applica- 
tion of continuous brakes to all passenger carriages an 
all other vehicles run in express trains, such as luggage 
vans, mail vans, horse boxes, carriage trucks, milk 
wagons, fish trucks, and fruit trucks, &c., and to carry on 
this work with the necessary expedition to insure that, 
after a period of two years at the farthest, all passenger 
trains, including therein also omnibus trains, are provided 
with continuous brakes. i : 

I beg you also in the same period to fit continuous 
brakes and the counter-pressure apparatus on all engines 
intended for the service of these trains. : bi 

You will be good enough to acknowledge receipt of this 
circular. Pray er &e,, 

The Minister of Public Works. 
(Signed) Cu. BatHAvt. 


It would no doubt have been better had the 
circular of 1880 included all passenger trains, = 
not express trains only, for then the Monte Carlo 
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accident might have been prevented and the pre- 
sent circular rendered unnecessary. But it must 
be allowed that after the half-hearted way in which 
the matter has been tackled by the Board of Trade, 
it is quite refreshing to hear that pressure so legiti- 
mate has been brought to bear on corporations to 
whom are intrusted the lives of ourselves and our 
friends. At one time such pressure exerted in this 
country would no doubt have been met with great 
opposition, but we doubt whether such would be 
the case now. The opposition which has greeted 
Mr. Mundella’s Bill is, no doubt, in some respects 
reasonable, so far as concerns certain arbitrary pro- 
visions contained in that measure, but the question 
of efficient brakes is of a very different character, 
being virtually one of life and death, and it has 
been recognised as such in many countries on the 
Continent. 

In France, Germany, Russia, and Holland the 
Government have insisted on the adoption of these 
appliances, and surely the proper equipment of a 
train is of just as much, or more, importance, and 
just as much merits the inspection and control 
of the Board of Trade as do signals, bridges, plat- 
forms, rails, level crossings, &c. That the matter 
is not altogether one of expense is shown by the way 
in which some of our railway companies have fitted 
brakes which have had to be subsequently aban- 
doned, a process which in certain instances is likely 
to be repeated. Many companies, too, have not 
hesitated to go to the expense of fitting up stock 
with the apparatus for working three different 
brakes. 

Although time is not generally considered of 
much moment on the Continent, the French railway 
companies will no doubt very soon realise the great 
benefits to be derived from their suburban trains 
being equipped with continuous brakes. It has been 
found, indeed, that it is on such trains, even more 
than on express, that they are of the greatest ad- 
vantage, for not only are the former much more 
numerous than the latter, and the districts in which 
they run much more crowded with traffic, but there 
is a far greater opportunity of saving time, as well 
as life and property. It is an interesting fact in 
connection with this subject, that although no 
amount of pressure would at one time have induced 
our railway companies to equip their slow and 
suburban trains with continuous brakes, simply on 
the grounds that they required protection (a plea 
which was held to be good enough, so far as express 
trains were concerned), yet the companies have dis- 
covered that it is from these very trains they now 
derive the greater proportion of the real benefits 
which are to be gained by the use of eflicient brakes. 
As a matter of fact, so-called slow trains often 
attain high speeds between stations, but experience 
has shown that very moderate speeds are quite 
sufficient to cause a vast amount of damage. 








LOW-RESISTANCE GLOW LAMPS. 
Tue first electric incandescent lamps, made some 
thirty-five years ago, were of the low-resistance type; 
but the lamps of Edison, Swan, and others of com- 
paratively high resistance have been more success- 
fulin practice, and the older type has been neglected 
of late. Mr. Alexander Bernstein, however, has 
now gone back to the older form and applied to its 
perfection the newer methods of manufacture. In 
an interesting paper read before the Society of 
Telegraph Engineers on March 25, he described at 
considerable length his new low-resistance lamp, 
one of which was exhibited in action to the meeting, 
and also the system on which he would propose to 
work them in series, like arc lamps, instead of in 
multiple are like the ordinary high resistance glow 
_ 7 in use, 
tr. Bernstein began his paper by pointing out 
that the use of high or rec arlie Leguia. 
was not merely a question of the construction of 
the lamp, but of the whole installation, including 
the kind of dynamo to employ, and the system of 
wiring. With regard to the construction of the 
lamp he expressed the opinion that black sooty 
carbon will radiate more heat than one of a dense 
grey surface at a given temperature, and hence the 
ormer will require more electric energy to main- 
tain it at the same heat. This suggestion 
4ppears to be borne out by his observations made 
on glow lamps; and Mr. Mortimer Evans, in a 
ne! to the Royal Society, has shown that carbons 
of bright surface give more light ccteris paribus 
than those of a dull surface. 


T. Bernstein has also made some experiments 





which go to show why lamps with long and slender 
filaments, or in other words high resistance lamps, 
are more easily broken by varying currents than 
constant and uniform currents, such as are supplied 
by batteries. He finds that the elongation of the 
filament increases with the temperature, although 
at the highest temperatures obtained, the coefficient 
of expansion appeared to decrease again. His ex- 
periments, which were made with a pair of parallel 
filaments A A, Fig. 1, connected at their lower ends 
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Fig.1. 
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to a T piece, the leg of which was attached to a fine 
lever or pointer B perpendicular to it, demonstrated 
that for an efficiency of three watts per candle- 
power the elongation of the filaments was 120th 
part of their length. 

The bright spots sometimes seen in an incan- 
descent filament indicate the growth of a flaw 
which will produce a premature destruction of the 
lamp, and Mr. Bernstein points out that lamps with 
thick filaments, such as his own, are less likely to 
give way soon in this manner. 

Another point in the decay of glow lamps is the 
blackening of the bulb with carbon dust, an effect 
due to the negative side of the carbon throwing off 
particles towards the positive side within the 
vacuum bulb. In high resistance lamps with looped 
filaments this effect ultimately leads to the destruc- 
tion of the lamp. A blue flame is also seen some- 
times on the positive platinum when the carbon is 
raised to a high state of incandescence, and Mr. 
Bernstein attributes it to occluded oxygen given off 
when the metal is raised to certain high tempera- 
tures; but in finished lamps it disappears unless 
the temperature becomes excessive. In this case a 
blue flame is sometimes seen on the negative 
platinum as well, because the transferred particles 
of carbon are oxidised there. The fact that the 
spectrum of this blue flame, as examined by Messrs. 
Liveing and Dewar, is the same as that of [carbonic 
oxide appears to prove the truth of this explana- 
tion. 

Other drawbacks to the high-resistance lamp were 
enumerated by Mr. Bernstein. For example the 
tendency for the high potential current when first 
turned on to leap across the terminals, instead of 
traversing the cold and high-resisting carbon. It is 
also subject to flickering whén the strength of 
current varies a little. All these drawbacks are 
either avoided or are less apparent in the compara- 
tively thick filament of the low-resistance glow 
lamp. 

Fig. 2 represents the most approved lamp of this 
kind yet made by Mr. Bernstein. The bulb is of 
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oval shape with platinum wires fused into its oppo- 
site ends; the glass being symmetrical round the 
filament and not likely to crack by irregular heating. 

The carbon is a straight tube mounted on short 
pieces of stout platinum, which are joined to the 








platinum wires by flat copper springs, thus enabling 
the lamp to expand and contract without unduly 
straining the carbon. Insulating caps at the ends 
of the lamp provide for proper conrection with the 
conducting wires in a safe manner. This lamp re- 
quires a current of 9.75 ampéres, and has a resist- 
ance hot of 0.7 ohm. The difference of potential 
used is 7 volts. One practical difficulty to contend 
with arises from the fact that thin platinum wires are 
more easily sealed into the glass than thick ones, and 
hence there is, as it were, a limit to the current 
which is to be used in the lamp. Another draw- 
back to the older forms of low-resistance glow 
lamps, was the loss of heat in the conductors inside 
the lamp. But in the lamp exhibited by M. 
Bernstein this loss has been reduced to one- 
twentieth of the electric energy required for the 
filament. 

With regard to the distribution of these lamps 
in a large district installation, Mr. Bernstein pro- 
poses to employ, say, 6000 lamps requiring 9.75 
amperes, and an average difference of potential of 
6 volts each. The dynamo should be capable of 
producing a current of 10 ampéres, and an electro- 
motive force of 2000 volts, such a dynamo as was 
introduced by Mr. Brush. With this dynamo there 
would be, say, 300 lamps in series on one wire ; 
and twenty such dynamos would be required for 
the whole 6000 lamps. These would be driven from 
shafting or by separate engines, and their currents 
would proceed by twenty separate conductors to 
different parts of the district to be lighted. It is an 
essential feature, however, of the system that each 
dynamo would have to be regulated to give an 
electromotive force corresponding to the number of 
lamps in use at the time. In other words a good 
hand or automatic governor would have to be pro- 
vided. An amperemeter placed in every circuit 
indicates this regulation; and a voltmeter con- 
nected with the terminals of each cireuit will in- 
form us how many lamps are used on each wire at a 
time. A registering voltmeter placed in the same 
manner would also be a useful addition. A switch- 
board allows of the circuits being connected with 
the dynamos; and during the day, when only a 
few lamps are required, several circuits can be 
looped together and worked by a portion of the 
dynamos. In fact all the requirements of the 
district could be provided for by means of this 
switch-board, the dynamos, and indicators. Another 
useful addition to the station would be an indicator 
to show the state of the insulation of the line. 
For this installation twenty pairs of copper wires of 
small size, say No. 6, would be required ; and here 
the economy of the system would be most evident, 
for the same current of only 10 ampéres traverses 
all the 300 lamps on one wire. The insulation of 
the wires for an electromotive force of 2000 volts 
would be exceptional, but M. Bernstein thinks 
there is no great difficulty about it. The use of 
small wires also permits the station to be out of the 
way, whereas on the parallel system it is best to be 
in the midst of the district. Inthe parallel system, 
too, there must be a constant electromotive force, 
although the current is varied, a condition difficult 
of fulfilment. Whereas in the series system only 
the current has to be kept constant under varying 
resistances, a condition more easily fulfilled. 

Conveyed by the small highly insulated con- 
ductors the current enters a room from the street 
main M, Fig. 3, by the main switch S, and tra- 
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verses the lamps L, a registering voltmeter V show- 
ing the difference of potentials. The house wire 
would have a section equal to No. 10, and switches 
would be connected to each lamp. 

The main switch serves the double purpose of cut- 
ting out the house from the main circuit or putting it 
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in, and also of preventing the interruption of the cur- 
rent when an accident has broken down the house 
circuit. In Fig. 4, A is the switch box of insulating 
material, L the switch lever of conducting material, 
©, D, and E are three pieces of metal let into the 
upper edge of the circular box. The lever L may 
occupy three positions, marked 1, 2, and 3. In 
position 2, C is connected with E, and as C is one 
terminal of the main circuit and E the other, this 
circuit is now short-closed. But if the lever L is in 








position 1 it lifts two flat springs of metal F and G, 
which are the terminals of the house circuit, from 
their respective seats on the metal pieces O and E. 
The lever L carries on its upper side two pieces of 
insulating material on which the two springs F and 
G now come to rest, and consequently the house 
circuit is out of all electrical connection with the 
main circuit. 

If it were now intended to allow the current to 
pass into the house circuit, the lever L would have 
to .be turned from position 1 to position 3 ; but 
when the lever passes over the intermediate 


osi- 
tion 2 it first connects the metal piece D with E. 
But the metal piece D is permanently connected 
with C by means of the resistance R, and the main 
circuit will therefore be divided in two parts, one, 
the greater portion passing through R and L toE ; 
the other, the smaller portion passing through the 


house circuit in case the same is complete. This 
house circuit includes the electro-magnet K which 
is situated inside the switch, and has a pin P on its 
armature which is below the plane of motion of 
the lever L if the armature is attracted, but hinders 
the motion of L if the armature is not attracted. 
In case the house circuit is complete, then there 
will be no impediment to the further motion of the 
lever L from position 2. It will reach position 3 
when it rests on pieces of insulating material, and 
the whole current now passes through the house 
circuit, Butif the house circuit had not been com- 
pleted the motion of the lever would have been 
arrested by the pin P, and a break in the circuit 
rendered impossible. 

The lamp switch is similar to this on a smaller 
scale, but contains also an automatic cut-out to 
short-circuit the lamp if it break. It is based on 
the principle of an increased current in a shunt to 
the lamp, when the lamp breaks, causing an arma- 
ture of an electro-magnet to release and close a 
spring contact cutting out the lamp. Another form 
of cut-out closes the spring contact when a piece of 
fusible wire in the shunt is fused by the excess of 
currents. In these ways Mr. Bernstein guards 
against the interruption of his series circuit by the 
breakage of a lamp. 

The question of the safety of using high potential 
currents of 2000 volts is a lebatable one, and in 
the discussion which followed the reading of the 
paper opinions on the matter were divided. Mr. 
Bernstein himself thinks that with proper insula- 
tion there need not be any exception taken to the 
use of such currents by persons who admit a 

oisonous explosive like gas into their houses. The 
rd of Trade, however, have thought otherwise, 
and only sanction at present the introduction of 
200 volt currents into houses. There is in fact a 
peculiarity of the electric danger which is constantly 
lost sight of by electricians, and that is its sudden 
and unexpected character. Gas emits a warning 
odour, electricity kills or at any rate shocks before 
there is any other indication of its presence. The 
discussion begun on the reading of the paper pro- 





mised to be a useful and animated one, but owing 
to the lateness of the hour it was deemed advis- 
able to adjourn it to another evening. 





NOTES. 
PLATINUM AND FLOR. 

M. Morssan has made an interesting observation 
to the effect that red-hot platinum combines with 
penta-fluoride of phosphorus as well as with phos- 
phorus itself. The platinum in the experiments 
was heated by an electric current, and when brought 
into an atmosphere of the penta-fluoride of phos- 
phorus, it was seen to melt rapidly. Tried with tri- 
fluoride of phosphorus a similar result was obtained. 


A KRozEN WATER SUPPLY. 

At Cleveland, U.S., last winter, a water famine 
of a peculiar nature threatened a serious danger 
to the city. The public water supply is ob- 
tained from Lake Erie, the water running from 
cribs in the lake at some distance from the shore, 
into a tunnel which leads to the pump well, whence 
the water is forced into a reservoir, which supplies 
the city in the usual manner. During unusually 
cold weather, snow fell rapidly, and was drawn into 
the crib, where it froze solid, preventing further 
passage of water into the tunnel and thus cutting 
off the water supply. The position of the ice was 
such that it could not be cut away, or blown off by 
explosives. Several tons of salt were applied, and 
in the course of afew days, the salt and the rising 
temperature of the weather succeeded in forcing a 
passage way through the ice. It is said that a 
similar instance has never been known to occur at 
any of the American water works. 


Dryine THE Arr FoR Biast FuRNACEs. 

The Engineering and Mining Journal of New 
York invites its readers to come forward and give 
their ideas on the above subject, having been in- 
formed that in England a simple method for drying 
the blast has been used with good results, and think- 
ing that the ingenuity of American furnace managers 
will not be behindhand in sucha matter. The im- 
portance of the subject is fully admitted by those 
concerned, the amount of moisture forced into a 
large furnace being something prodigious during 
damp weather. If all the water which thus passes 
through a furnace in twenty-four hours could be 
collected into one pool for the instruction of such 
as may still be unconvinced of the importance 
of the question, their ideas would receive a consi- 
derable shock when they realised that all that 
water had been raised to the high temperature of 
the blast. The bad effect of very damp weather on 
the working of a furnace is well known to mana- 
gers, and as our contemporary remarks, if it proves 
to be practicable to efficiently and economically dry 
the air of the blast, great advantage and profit 
would result. 


A New Accumu.aror. 

Mr. Desmond Fitzgerald has improved his 
secondary battery so far that we may expect to 
hear of its practical application. The negative 
plates are formed entirely of peroxide of lead in 
the form of hard slabs, so that the action takes 
place throughout the whole mass; suitable ter- 
minals of an inoxidisable material being provided 
for the slabs. This arrangement obviates the 
necessity of having perforated lead plates to con- 
tain the peroxide. It is stated that 16 amptre 
hours are obtained from every pound weight of 
these plates. The positive element consists of 
spongy lead in a new form, which admits of the 
plates being bent or rolled without damage to them. 
Some 27 ampére hours per pound weight are 
obtained from these. A one horse-power cell re- 
cently sent to Paris gave 10 ampére hours, or 20 
watt hours per pound of plates ; the total weight 
of the cell, everything included, being 751b. Mr. 
Fitzgerald has also found that sulphate of mag- 
nesia, or Epsom salts, has a remarkable power of 
fixing peroxide in the ‘‘ forming” process, and is 
greatly superior to the ordinary acid electrolyte. 
This reduces the first cost of the batteries consider- 
ably. 

Tansa WaTER Works. 

An immense scheme for the supply of water to 
Bombay has just been inaugurated at a point sixty 
miles distant from the city, under the Bhore 
Ghauts, half way between the stations of Callian 
and Egutpoora on the Great Indian Peninsula 
Railway. Here there will be created a lake of eight 
square miles in area, and from it an aqueduct will be 
constructed to carry the water tothe city. A dam 





9000 ft. in length, 118 ft. in height, and 100 ft, 
wide at the base, is being built across the Tansa 
valley to impound the waters of the river, and will 
require six years for its completion. It will con- 
tain over 10,000,000 cubic feet of masonry, which 
will be built in instalments, each year’s work 
stretching across the valley, so that the water may 
accumulate behind it from the gathering ground. 
The contract is in the hands of Messrs. Glover 
and Co., who have already commenced work 
on the foundations, and have prepared a village 
for the reception of their workpeople. The 
neighbourhood is entirely desolate, and all the 
artisans have come from a distance. Already 3000 
people have gathered to the place, and it is ex- 
pected that the number will rise to 10,000. A 
special water supply has been laid down for them, 
and every arrangement made for their health and 
comfort. The stone is found in the neighbourhood, 
but the kunker and chunam come from a great dis- 
tance, and a branch line is to be laid from the rail- 
way and deliver them direct to the spot. 


THE Water Supply OF PHILADELPHIA. 

The chief engineer of the water department in 
the city of Philadelphia has reported to the 
Common Council that there is immediate need of 
a greater water supply, together with new reser- 
voirs, and more distributing mains, and that in the 
near future the amount to be supplied must be 
very considerably increased. In order to effect 
this, a new source must be sought at a very con- 
siderable distance, and a conduit built, the expense 
of which promises to exceed the amount which the 
civic authorities are authorised to borrow. To 
avoid the difficulty a company, called the South 
Mountain Water Company, has been incorporated, 
and has offered to provide the new works, and 
eventually to hand them over to the council upon 
certain conditions, They will place their intake 
ata point near Mount Pleasant on the Delaware 
River, and will construct a conduit from that spot 
to some place within the city limits. This conduit 
will have a capacity of 200 million gallons daily, 
and will cost 8,000,000 dols. They will also erect 
dams at Tohickon and Mill Creeks, and will pay 
the necessary compensation for the land occupied, 
the two being estimated to cost 2,000,000 dols. In 
addition to this they will provide 5,000,000 dols. to 
be expended in completing the reservoirs of the 
city,in laying new mains, and replacing old mains ; 
they will further give the sum of 3,000,000 dols. as 
a premium for the concession to them for fifty years 
of the entire plant of the water works, and the right 
to collect the annual water rate, and to retain the 
first 2,000,000 dols., and one-half of all over that 
amount, At the end of fifty years the entire works 
are to revert to the city authorities, who will thus 
acquire a practically reconstructed system without 
borrowing any capital or increasing the water rate. 
The proposal is now under consideration. 


REWARDS FOR INVENTIONS. 

Following the’ example of Messrs. Denny and 
Co., of Dumbarton, the Carron Company have issued 
a notice to their workmen announcing the institu- 
tions of a system of premiums or rewards for those 
who introduce any new or improved tool, machine, 
or process into the works. A committee has been 
appointed for the purpose of examining the inven- 
tion and of apportioning the rewards, which may 
vary from 11. to 10/., according to the merit of the 
discovery. In the case of inventions which are 
considered worthy of being patented, the com- 
mittee will report the matter to the Carron Com- 
pany, who will be prepared, if they endorse the 
opinion of the committee, to render financial aid, 
provided they have the refusal of the invention on 
terms to be agreed upon. The prolific inventor Is 
encouraged by the offer of an extra premium or 
bonus after every fifth award, amounting to’about 40 
per cent. of his previous receipts, and thus, when 
exercising his ingenuity, he has not only the pro- 
spect of gaining immediately an acceptable sum, 
but of advancing himself a step nearer to the at- 
tainment of as much as 20/. We are — to see that 
the excellent plan, commenced by Messrs. Denny, 
is being followed, as it will prove advantageous 
both to masters and men. The former will find that 
the thinking intelligent mechanics will gravitate 
to their works when they can find a recognition 
of their efforts, while many a young man, whose 
thoughts during working hours were formerly occu- 
pied in looking forward to the beer and skittles of 
the evening, will now find a pleasure in examining 
every process in which he participates, with a view 
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to its improvement. Whether he gains an occa- 
sional five-pound note or not is of little matter if 
his intellectual facilities are roused, and his day’s 
labour converted from a monotonous round to an 
occupation which claims his interest and attention. 


THE CaNADIAN TRENT VALLEY. 

It seems that the Dominion of Canada, equally with 
England, has a Trent Valley, but unlike the home 
district of that name it is occupied with a waterway 
and not a railway. According to the Ottawa corre- 
spondent of a Scotch daily paper, there is a strong 
desire in Ontario that the waterway in question, 
which is so great as to be of national importance, 
should be completed with as little delay as possible ; 
and with the view of pressing the importance of the 
scheme upon the Canadian Ministry an influential 
delegation recently waited upon them. Sixteen 
constituencies of Central Ontario were represented 
in the delegation, and the claim set up by the friends 
of the scheme is that the benefit resulting from the 
construction of the work would be felt over 100 
miles north of the route of the waterway. By its 
completion the waters of Lake Ontario would be 
connected with Lake Simcoe, and through it, by 
extension, with the waters of Lake Huron, thus 
affording a direct waterway through Canadian 
territory for the great bulk of the North-West trade 
and that of the Western States. One of the advo- 
cates of the Trent Valley Canal pointed to the fact of 
1,000,000 bushels of wheat fetching only sixty cents 
a bushel last year at Brandon, Manitoba, whilst the 
same wheat was worth one dollar in Montreal ; and 
he urged that the difference of forty cents in price 
should be earned in Canada rather than in the 
United States. The Scottish crofters settled near 
Brandon will this year be taking large quantities 
of wheat to the market, materially swelling the 
amount for shipment. In reply to the delegates 
the Minister of Railways and Canals stated that 
although the Government could not push the work 
forward, owing to the depressed condition of the 
treasury, yet he would nevertheless have a con- 
siderable sum placed in the estimates to continue 
the work already commenced. It is thought that 
to complete the work effectually an expenditure of 
from 3,000,000 dols. to 4,000,000 dols. will be re- 
quired. 


THE CoMPETITION oF RatLway CoupPLines. 

The competition of railway couplings for the 
prizes offered by the Amalgamated Society of Rail- 
way Servants took place on the first three days of 
last week at the Nine Elms goods yard of the 
London and South-Western Railway Company, who 
afforded every possible facility to the exhibition, 
and the many visitors from lines in all parts of the 
kingdom. The preliminary trials took place on the 
first two days, and the number of competitors re- 
duced to seven or eight, who came up for a final 
examination on the Wednesday. The result was 
that the jurors awarded, in the class of non-auto- 
matic couplings, the first; prize of 100/. to Messrs. 
Younghusband and Hudson, Darlington; the 
second prize of 501. to W. Hill, Stoke-on-Trent ; 
and the third prize of 251. to W. Cook, Jun., 
Glasgow. The jurors awarded, in the class of auto- 
matic couplings, the first prize of 1001. to Darling’s 
Automatic Railway Coupling Company (Glasgow) ; 
the second prize of 501. to Latham Brothers, Shef- 
field ; and the third prize of 251. to La Compagnie 
des Appareils Automatiques, Paris. It is exceed- 
ingly gratifying to find a trades union applying 
itself and its funds to such a useful and beneficent 
purpose as discovering means to save the lives and 
limbs of its servants. A great deal of ingenuity 
has been exercised upon the production of coup- 
lings which can be joined without the shunter 
going between the vehicles, and if it could be shown 
that a really efficient and practical appliance were in 
existence, the force of public opinion would be 
brought to bear on the companies to insure its 
adoption. Up to the present they could plead with 
sincerity that nothing of a reasonable price and 
universal applicability was to be had. But if it is 
known that the efforts of inventors will be backed 
by the moral influence of the railway servants, in- 
Ventors will be stimulated, and if they succeed in 
winning the approval of the men whose lives are at 
risk, the public will indorse the verdict most 
emphatically, and the more so as they have hitherto 
chiefly had the less pleasant side of the action of the 
trades unions brought before their notice. We 
trust the example set by the railway servants will 
gain many imitators. There are plenty of dan- 
gerous and unhealthy occupations which might be 








greatly ameliorated by very simple means if in- 
ventors of limited means had the encouragement of 
a little pecuniary assistance held out to them in the 
shape of prizes. 


GERMAN STEAM NAVIGATION. 


The North German Lloyd has now perfected its 
arrangements for despatching its steamers to the ex- 
treme East and Australia. The service to the ex- 
treme East will be provided for by the steamers Oder, 
3158 tons burthen ; the Neckar, 3120 tons burthen ; 
and three new steamers, the Preussen, the Bayern, 
and the Sachsen, now in course of construction at 
the Vulcan shipbuilding yards at Stettin, and which 
will be ready forsea August 25, September 25, and 
October 25, respectively. The new vessels are 
each of 4000 tons burthen, and they are to steam at 
the rate of 14 knots per hour. Their estimated 
cost is 120;000/. each. The steamers of the line 
will leave Bremerhaven, and will call at Antwerp, 
Port Said, Suez, Aden, Colombo, Singapore, Hong 
Kong, and Shanghai. The steamers in correspon- 
dence with the main line, will leave Trieste for 
Brindisi and Alexandra, whence letters will be 
forwarded by railway to Suez. A branch line will 
be worked by the steamers Braunsweig, 3079 tons 
burthen, and Nurnberg, 3116 tons burthen. Another 
branch line will unite Hong Kong to Tioko, and 
perhaps to the Corea; this line will be worked by the 
Stettin, now in course of construction in the Vulcan 
yards. As regards the Australian line, the steamers 
placed upon it will be the Hohenzollern, 3092 tons 
burthen ; the Hohenstanfen, 3090 tons burthen ; 
the Salier, 3084 tons burthen ; the Général Werder, 
3090 tons burthen ; and the Hapsburg, 3004 tons 
burthen. All these vessels can steam at the rate 
of more than 13 knots per hour, while the speed 
Poem for by the contract does not exceed 11} 

nots per hour. The five steamers are now running 
on the American lines of the North German Lloyd ; 
they will be replaced upon these latter lines by 
faster ships now in course of construction at Glas- 
gow. The route to be followed by the steamers of 
the Australian line will be from Bremerhaven to 
Antwerp, Port Said, Suez, Aden, the Jagos Isles, 
Adelaide, Melbourne, and Sydney. From Sydney 
a branch line is proposed to be established to the 
Tonga and Samoa Isles. This branch line will be 
worked by the Lubeck. With the speed stipulated 
for in the contracts concluded between the North 
German Lloyd and the German Government (viz., 
11} knots per hour) letters will be carried from 
Berlin to Shanghai in thirty-four to thirty-five days, 
and from Berlin to Sydney in thirty-eight days, 
securing a saving of from three to four days, as 
compared with the existing lines. Emigrants will 
be carried at materially reduced rates. The first 
steamer will start on the Asiatic line June 30, and 
the Australian line will be opened out July 4. We 
have said enough to show that the North German 
Lloyd is becoming one of the most powerful steam 
shipping companies in the world. 


PROPOSED NEW TRADE OUTLET IN THE BLACK SEA. 


Some time ago we called attention to the fact 
that the Russian Government comtemplated abolish- 
ing the present commercial port at Sebastopol, re- 
quiring the space for naval purposes, and proposed 
constructing a new port on the opposite side of the 
bay, at a cost exceeding a million sterling. Within 
the last few weeks the preliminary steps undertaken 
for the purpose of realising this have been suspended, 
and the Government has already partially approved 
of a new scheme for doing away completely with 
commerce at Sebastopol and diverting the stream of 
trade to Theodosia, at the eastern extremity of the 
Crimea. To achieve this it is projected to construct 
a railway, some 80 miles in length, from the Djanski 
station of the Lozova-Sebastopol line, and build a 
regular port at the Theodosian extremity. Of course 
the building of the railway and port will be an expen- 
sive business, to say nothing of the inconvenience and 
loss incurred by the numerous merchants and trades- 
people, who will be compelled bon gré mal gré 
to transfer their operations from Sebastopol and 
Theodosia ; but the Russian Government never 
allows commerce to interfere with its military and 
naval plans, and certain high authorities having 
advocated the conversion of Sebastopol into a naval 
station, pure and simple, there is a probability that 
the rapidly increasing trade of the port will be 
summarily shifted to the other end of,the Crimea. 
Such a despotic transfer is very little relished by 
the business people of Sebastopol, to whom is really 
due the credit of having restored the place from a 








mass of ruins to a respectable town, and who have 
no inclination to have to repeat the process amidst 
the broken relics of Genoese, Turkish, and early 
Russian rule at Theodosia. Moreover, the port is 
a very inferior one compared with Sebastopol, 
being quite open to the sea, and although Chardin, 
when he visited the place two centuries ago, stated 
that there were more than 4000 houses and 80,000 
people in Theodosia, and 400 shipsin the bay, it is not 
easy to believe that it was a very commodious port 
for shipping. In ancient times Theodosia was 
called Kaffa, and is reported by classic writers to 
have shipped as much as 3,000,000 bushels of wheat 
in one year, serving during the period in question 
as the ‘‘granary of Greece.” In later times the 
Genoese did a large trade there, but the Turks 
knocked the place-to pieces when they took it from 
the Genoese, the Russians, again, when they seized 
it from the Turks, and finally Hobart Pacha bom- 
barded it in 1878. The population is about 10,000 
souls, housed in hovels amidst a vast expanse of 
ruins, and the town is about one of the dirtiest on 
the Russian shores of the Black Sea. Should the 
Government carry out its plan, Kaffa will doubtless 
recover a deal of its ancient prosperity, but con- 
siderable time will be needed, and in the financial 
condition of Russia it is curious the Government 
should burden itself with such an onerous task. 


Pic Iron AND BussEMER STEEL In 1885. 

It is satisfactory to learn from the provisional 
returns of the British Iron Trade Association, that 
although the production of pig iron has fallen off 
during the past year, yet the decline has not been 
as great as inthe year 1884, as will be seen from 
the following Table : 


Production of Pig Iron. 











Year. Production, Deficiency. 
tons. | tons. per cent. 
1885 7,250,657 | 278,309 3.5 
1884 ,528,966 961,258 11 
1883 8,490,224 





Unfortunately, the year’s output has not all been 
used, and 542,704 tons have gone into stock, the 
amount stored having risen from 1,809,467 at the 
end of 1884 to 2,352,169 at the end of 1885. Cleve- 
land stands accountable for nearly half the extra 
stock, namely, 222,683 tons, while Scotland fol- 
lows with 178,799 tons, and West Cumberland 
with 97,119 tons. The falling off in production 
has taken place chiefly in the three hematite iron- 
producing districts of West Cumberland, Lanca- 
shire, and South Wales, which together account for 
195,206 tons of the deficiency. There have been 
small increases in Scotland, North Wales, and 
Derbyshire, but the only district which has dis- 
played marked activity is that comprising Leicester- 
shire and Nottinghamshire, in which the output 
has risen 88,987 tons, that is, from 36,821 tons to 
125,808 tons. The record of the Bessemer steel 
industry for 1885 also shows a falling off, but, as 
before, the decline is less rapid than in the pre- 
ceding year. The total production of steel ingots 
in 1885 was 1,247,001 tons, or less by 52,675 tons 
than the production of 1884, when the total was 
1,299,676 tons. 


Production of Bessemer Steel Ingots. 











Year Production. Increase or Decrease. 

| tons. tons. per cent, 
1885 1,247,001 — 52,676 —4 
1884 1,299,676 —258,704 |, — 
1883 1,553,380 —120,269 Poa 
1882 1,673,649 + 231,930 | +416 
1881 1,441,719 +397,837 | +38 
1880 1,044,382 +209,871 | +25 
1879 834,511 + 26,984 + 3.5 
1878 | 807,527 





There was a diminished make in every steelmaking 
district except South Wales, where the output was 
15,386 tons more than in 1884. The manufacture 
of Bessemer steel was also commenced in Scotland. 
The production of the year was equally divided be- 
tween the two halves. Steel rails showed a decrease 
of 113,385 tons, the production of the last four 
years having been: 1885 671,583 tons; 1884, 
784,968 tons; 1883, 1,097,174 tons; and 1882, 
1,235,785 tons. The account of the finished pro- 
ducts, other than rails, into which Bessemer steel 
has been manufactured during the year, is incom- 
plete, owing to manufacturers having failed to 
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distinguish the manufactures in greater detail, but 
the following Table is given as an approximation : 


Production of Bessemer Steel Plates, Blooms, Billets, 
Sleepers, Angles, &c., during the Year 1885, so far as 
Returns have been received from Manufasturers. 


Blooms for 
Sale. 


| 
| 


Ss 


District. 


Tin-Plate 
Billets for 


Bars. 


Plates and 
Angle: 


| 
| 
| 





tons. | tons. | tons. | tons.| tons. \tons. 
South Wales and | 
Monmouth ..| .. {12,869 23,110 4,069. | 
North-East Coast! 32,656 .. |21,805! 43,925 | 
Lancashire, | | 
Cheshire, &. | 2,919) 1,049] .. | 28,926, 62,333 | 
West Cumber- | | 
} 
j 


8,751 
276 


39 
| 18,965 


4,608! 11,889 2,106 149 


land .. ..1 4, be 
Sheffield district) 15,861| | 3,264 47,330 








Totals ., -- | 55,444) 34,648) 28,110 60,170 153,588 | 149 |19,280 
| 


| 


H.M.S. ‘‘ RENOWN” AND “SANS PAREIL.” 
To THE Eprror OF ENGINEERING, 

S1r,—In your issue of April 17, 1885, you gave an account 
of the single-turretted battle-ships Renown and Sans Pa- 
reil, The armour arrangetents of these vessels are therein 
fully described and the difference in this respect between 
them and the Admiral class is shown. Can any of your 
correspondents inform me if the Nile and Trafalgar will 
have similar arrangements as far as the support given to 
the armour is concerned, or in the words of your descrip- 
tion, ‘‘ will have the very massive cellular structure 2 ft. 
deep” behind the armour? I should also be glad to know 
the breadth of the armour belt on the Trafalgar outside 
the turrets of the citadel and the thickness and depth of 
the athwartship armoured bulkheads at the ends of the 
citadel and belts respectively. 

Iam, Sir, your obedient servant, 
E. W. Sims. 

Oak Villas, Hither Green-lane, Lewisham, March 30, 





[In view of the experiments made last year at Shoe- 
buryness and the opinions then formed, it would appear 
probable that the same system of armour-plating will be 
carried out with the Nile and Trafalgar as in the case of 
the Renown and Sans Pareil.—Ep. E.] 








KRUPP GUNS IN TURKEY. 
To THE Epiror OF ENGINEERING. 

Sir,—In your issue of the 2nd inst. you have quoted 
the statements made by the Constantinople correspondent 
of the Times in reference to my guns, and I request you 
to be so good as to insert in your next the same contradic- 
tion as has been sent to the Z'imes, viz., that the state- 
ment is entirely incorrect, no new guns of my manufac- 
ture having as yet been delivered to ‘the forts in the 
Dardanelles. It is difficult to comprebend how such 
mistakes arise, unless the following may be the founda- 
tion upon which the Zimes correspondent formed his 
statement : 

At the end of last February there had taken place on 
board the Turkish ironclad Mamudieh some trials with 
15cm. and 24cm. coast guns furnished by me for the 
Dardanelles, mounted on their coast carriages. As there 
were no suitable pivots and racers available, use was made 
of old pivots furnished by Messrs. Armstrong and Co. 
These pivots were broken in firing, the guns remaining 
faultless. Consequently it is not a question of material 
supplied by me that gave way, and no fault can attach to 
Messrs, Armstrong, as the pivots and racers supplied were 
certainly not constructed for such severe trials. 

Iam, Sir, yours truly, 
Pr. pro Fried. Krupp, 
ALFRED LONGSDON. 
9, New Broad-street, London, E.C., 
April 5, 1886, 








GAS ENGINE PERFORMANCE. 
To THE Eprror oF ENGINEERING. 

Str,—The following paragraph from the report of Dr. 
Witz answers Mr. Denny Lane’s letter in your last 
number : 

** Nous reconnaissons que nous avons été conduit A des 
valeurs trop faibles pour le travail indiqué: il faut 
attribuer ce résultat 4 linertie du ressort et des pitces 
mobiles de l’indicateur aussi bien gu’A une insuffisance 
des conduits; on évite difficilement cet inconvénient 
quand on optre sur les moteurs \ gaz, ainsi que l’a fait 
observer M. Schotler et que nous l'avons constaté nous- 
méme en maintes circonstances.” 

The large, comparatively, consumption of gas in a gas 
engine—not peculiar to the ‘‘Simplex”—when running 
light is one of some points in a gas engine that has yet to 
be explained satisfactorily. 

Repeated experiments have confirmed Dr. Witz’s re- 
port of the effective economy of the ‘‘Simplex,” the 


engine referred to. 
Yours only. 
. POWELL. 


Rouen, April 3, 1886. 
FRICTION AT DIFFERENT VELOCITIES. 
To THE Eprror oF ENGINEERING. 

Str,—I should be glad if any of your correspondents 
would throw — upon the following question : 

What is the first law of friction between solids, taking 
the laws in the order adopted b 
his “‘ Practical Mechanics.” 








Professor John Perry in 
is statement of the law is 





as follows (page 251 of second edition) : ‘‘ The force of 
friction does not much depend on the velocity, but is cer- 
tainlu greatest at slow speeds.” I cannot find much e- 
ment between this statement and Professor Unwin’s re- 
marks on a particular case in chapter vii. of his book on 
** Machine Design,” in which are these words (page 172, 
fifth edition): ‘‘ Generally, the evidence is strong that for 
lubricated surfaces the friction increases with the velocity of 
rubbing, and the intensity of pressure ;” and again (speak- 
ing of ee. proportions of journals), ‘‘ The less the length of 
the journal, the smaller its diameter may be for a given load, 
and consequently the less will be the friction,” evidently 
connecting the decrease in size of the diameter and conse- 
quent decreased velocity of journal surface for a constant 
speed of revolution with the lessening of friction. 

Finally, in W. S. Hutton’s ‘‘ Works Manager’s Hand- 
book ” occurs this passage (on the subject of the friction 
of shafts, page 138 of second edition), ‘* The friction of a 
revolving body is nearly independent of its velocity.” 
Hoping you will find space in your next issue for this 
question. I am, Sir, yours respectfully, 

J. P. G. Situ. 

64, Thurlow-hill, West Dulwich, S.E., 

March 30, 1886. 





ENGLISH v AMERICAN LOCOMOTIVES. 
To THE EpiToR or ENGINEERING, 

Sir,—Though fully prepared to admit the accuracy of 
many of the conclusions arrived at by Mr. Burnett as set 
forth in your issue of the 2nd inst., I think his comparisons 
would have borne greater weight had they given evidence 
of better preparation and a more careful appreciation of 
the points of detail involved in the differences between 
English and American locomotives. 

_ First in respect of the bar-frame ; this though possess- 
ing all the disadvantages perceived by your correspondent, 
and perhaps others besides, has its advantages, the best of 
which is that it affords a means of constructing the engine 
80 as to obtain a “‘ getatability,” to use a coined word, not 
found ir plate-frame engines. Mr. Burnett’s objection to 
the method of connection of cylinders will be met by 
American constructors with the statement that they do 
not wish to place slide valve chests inside the smokebox, 
as they prefer them outside above the cylinders, and per- 
fectly accessible for repair and inspection, for which ends a 
special construction of valve chest is employed, but one 
very much exposed to the cooling effect of the atmosphere. 

The plan of working the valves direct from the eccen- 
trics has the good old English virtue of directness, but as 
almost invariably designed by English builders, there is a 
dog: leggedness about the exhaust which is simply dis- 
graceful. This I have never heard in an American engine 
with the suspended block and counterarm, the perfect 
beat of Baldwin engines being remarkable. 

On the railways of New South Wales, where many 

American engines were at work, this feature of them 
compared very favourably indeed with the English engines, 
as Mr. Burnett could not but know. 
_ The next point at which Mr. Burnett appears at fault 
is the bogie. Looking over the poverty of workmanship, 
&c., the bogies of American engines have a distinct 
superiority over English. Here I refer specially to the 
American swing beam and the Bissell incline. 

A swing beam is a contrivance whereby the weight of 
the engine front is suspended by a pair of inclined links, 
as in Fig. 1, and though, as made, the action is far from 





perfect, it is clear that with any lateral departure of the 
bogie truck on taking a curve the swing beam and links 
bring more of the weight upon the bogie, and the tendency 
is to centralise the bogie. 

In the Bissell inclines the same effect is obtained, with 
perfection too, I admit, by means of a pair of incline 
plates as in Fig. 2, Any lateral departure of the bogie 


Fig .2. 
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truck causes the upper incline plate—attached to the 
main frames to rise upon the planes of the lower plate— 
attached to the bogie frames, This brings a greater 
weight upon the bogie just as does the action of the 
Davenport swing beam, but it is clear that in regaining 
the central position the upper inclines strike flatly upon 
the lower opposite sides of the lower planes. The result, 
especially upon a line of curves of small radius, is that 
the bate is subjected to a continual series of heavy blows. 
That this is so is amply proved by an inspection of such a 
bogie on removal from under an engine. Many of the rivets 
in very strongly rivetted frames will be found shaken 
loose and the inclined planes will often too be found to 
have seized through the want of lubrication or from dust. 
This is specially observable in Australia. 

The rude construction of many parts of American 
engines, ‘‘such as one might expect from the hands of 
a country blacksmith of limited resources,” has an im- 
portant bearing on the subject generally, for it is this very 
rude construction which enables an engine when broken 
down at a distance from a good workshop, to be repaired 
by a country blacksmith of limited resources. English 
builders, it is true, build as if they meant their engines 
never to breakdown, but break downs will sometimes occur 





even with the use of the best of materials, and an English 
engine may need repairs from a serious accident, which 
would perhaps have left the American doubled up in the 
ditch beyond repair altogether. 

There is, taking all points into consideration, no real 
ground for comparison between English and American 
engines. The former are constructed with the most rigid 
regard to excellence of fit and general workmanship and 
materials, the latter on the opinion once expressed by 
some great man that ‘‘anything would do to draw a train.” 
Both are wally powerful under given equal conditions of 
pressure, weight, cylinder, and other dimensions, but 
not as regards boiler efficiency, wherein Americans fall 
behind. 

Many points of American design are well worth con- 
sideration, but nothing has yet been set forth which shows 
how the saving in first cost due to{poverty of materials 
and work is or can be of life-long benefit. It would cer- 
tainly pay our own constructors to go about their foreign 
business in a different spirit. American builders publish 
well-executed catalogues giving many useful particulars, 
and piacing before foreign purchasers pretty full dimensions 
of various classes of engines. A great point also in favour 
of the Americans is the habit of foreign railways requiring 
nothing special from America. If an order for locomo- 
tives has to be placed in England it is accompanied by 
drawings and specifications of a very rigid character, 
whilst an order to America is merely a request for so 
many locomotives, and no further specifications are sent 
than would be sent for a bag of cut nails or tinned tacks. 
An American builder can build to stock with a fair cer- 
tainty of sale. An English builder cannot do so. 

Articles like Mr. Burnett’s do not touch the root of the 
matter at all. We all know as much or more than he can 
tell us as to the merits or demerits he discusses, but we 
do not all know why inferior goods command a readier 
market in many instances, and we shall not improve our 
position unless we do fully recognise the special causes 
which lead to this undesirable result. 

am, Sir, yours, &c., 


Wituiam H. Booru, 
Flixton, Manchester. 








AMERICAN v. ENGLISH BRIDGES, 
To THE EpiTor oF ENGINEERING. 

Srr,—I have further extended my examination of 
American bridge drawings ; and, in spite of ‘‘ Eye Bar's” 
difference of opinion, so delicately expressed in your last 
issue, am still compelled to believe that in the American- 
type bridges too little regard is had to convenience of 
painting after erection. 

Where a compression member is aclosed cellular struc- 
ture, and the diagonal tie-bar is a round rod thrust 
through a hole bored through that member, and secured 
by a nut ; or where that cellular member is pierced by a 
badly fitting pin carrying eye-bars,a crevice is formed 
through which water will percolate and work mischief on 
parts inaccessible to the paint-brush. 

Where a tension piece consists of flat bars near enough 
together to prevent painting, but not so close as to exclude 
rain ; or where a steel pin, to which the eye-bars are fas- 
tened, ‘is carried in a hollow casting, spacious enough 
for the settlement of moisture, but too small to admit a 
oer ge ae its intricacies, corrosion is an inevitable 
result. 

I would remark that ‘‘close-planked ballasted floors’ 
are not universally used in English-type bridges, and that 
they can be and are so made as to give free access to the 
ironwork, 

Structures in which pin joints play a prominent part 
must necessarily be less water-tight in their joints than 
those which are entirely rivetted. 


April 5, 1886. 


THE FRICTION OF LOCOMOTIVES. 
To THE Epitor OF ENGINEERING. 

Srr,—In yout issue of February 26, I notice friction 
diagrams taken from the engines of the s.s. Cleveland by 
the Central Marine Engineering Company of West Hart- 
lepool ; the diagrams are very interesting as giving a fair 
idea of the power absorbed by the engines themselves. 

Supplementing this information, I beg to forward a pam- 
phlet in Russian on locomotive working, where a number 
of diagrams are shown with full trains on incline of 1 in 
125 at various grades of expansion. These diagrams, 
which were taken of each class of locomotive on this 
railway, were taken with the object of demonstrating as 
clearly as possible the quantity of fuel and water re- 
quired. to do a certain work, at the same time showing 
which system of valve gear gave the most perfect 
distribution of steam. Availing myself of the opportunity 
afforded I had several engines indicated with tender 
attached but without train, and at a boiler pressure of 
four atmospheres, in order to show by diagram the power 
absorbed by friction and work due to speed and incline. 

The first locomotive indicated was a passenger engine 
having six wheels, four of which were coupled, the main 
dimensions as follows: Diameter of drivin wheels, 
1600 mm. ; cylinder, 440 mm. x 560 mm. ; weight of en- 
gine in running trim, 33 tons ; tender with fuel and water, 
26 tons, or a total of 59 tone, at a speed of 30 kilometres 
per hour on an incline of 0.008 mm. The force develope 
to overcome friction and work done was 980 kilogrammes. 
For locomotives Nos.1001 to 1006 the resistance per ton of 


engine and tender in this instance was s = 16.6 kilo- 


Yours truly, 








grammes. _ ef 

The other two engines indicated for friction were of the 
same type, six wheels coupled, but run at different speeds 
on incline of 1 in 125—the main dimensions as follows : 
Diameter of wheels, 1295 mm.; cylinders, 460 mm. x 
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610 mm. ; weight of engine in running trim, 36 tons; of 
tender with fuel and water, 27 tons; or a total of 63 tons. 
The results were as per following Table : 


See Plates Nos. II. and III. 














” ” 


| | 
| | | | Per Ton 
= Speed. | Total | A tr of Engine 
| "Peck: | Weight. | joneq. | and 
| “Opec. | Tender. 
_kilom. | tons. | kilog. | kilog. 
Engine No.47| 12 | 63 | 906 | 144 
63) 25 63 | 1235 | 19.5 
} 





The power absorbed by engine and tender with train 
would be more than this for their friction, as the load and 
friction on the moving parts would be considerably above 
what was shown by friction diagram, at the same time a 
very close idea is ascertained from those trials as to fric- 
tion of locomotives. 

We are certainly indebted to Messrs. Vuillemin, Gueb- 
hard, and Dieudonné for their very exhaustive experi- 
ments on this subject, and compiled in complete form, 
published Paris, 1868, “‘ De la Resistance des Trains, et 
de la Puissance des Machines.” 

The inclosed pamphlet was published in St. Petersburg, 
June, 1881; the experiments made on the line were begun 
in 1876. The main object was to reduce to Russian units 
all that concerned the running of locomotives in a com- 
plete form. ‘ 

I remain, Sir, Paced obedient servant, 
HOMAS Urquuart, M.I.M.E., 
Locomotive Superintendent Grazi and Tsaritsin 
Railway, Borisoglebsk, Russia. 


Borisoglebsk, March s 1886. 








THE ELECTRIC LIGHT AT LLOYD'S. 
To THE EDITOR OF ENGINEERING. 

Sir,—My attention has been called toa letter im your 
last issue with reference to the above installation, from 
which it is evident that Messrs. Willans and Robinson 
have been misinformed. On behalf of the Electrical 
Power Storage Company, who are responsible for the 
working of the installation at Lloyd’s, I think it only fair 
to state that there has not been the slightest inconvenience 
from the belts, which run perfectly silently. The noise 
complained of was due entirely to the exhaust, and it 
may also be mentioned that a large battery of Electrical 
Power Storage Company’s accumulators was put down 
from the first with the installation, and was only slightly 
increased in order to enable the light to run all day 
without the engine. 

I am, Sir, yours faithfully, 
BERNARD DRAKE. 
Managing Engineer. 

Electrical Power Storage Company, Limited, 

4, Great Winchester-street, London, April 8, 1886, 








STRESSES ON CRANES. 
To THE EDITOR OF ENGINEERING. 

Srr,—One so seldom meets with practical examples of 
crane stresses, that the diagrams furnished by Messrs. 
Craig and Co., on page 321 of your last issue, are very 
interesting and instructive. It is easy following them 
as far as they go, but it would be a great boon if the 
makers would give a fuller skeleton diagram showing the 
positions of the principal weights sufficient to make the ex- 
ample complete. Illustrations from actual practice are 
very valuable, and I hope you may have their assent to this. 

Yours truly, 

Liverpool, April, 7, 1886. W.S. 








BURNING LIQUID FUEL. 
To THE EprTor or ENGINEERING. 

Sir,—From circumstances beyond my control ENncI- 
NEERING for 1886 unfortunately was not ordered in due 
time ; I now have received many numbers all at once. 

No good could issue from replying in detail to the 
several arguments in Mr. Tarbutt’s letter in your issue of 
January 8. Your kindly publishing in ENcINEERING 
drawings and data of my system of utilising liquid fuel 
will no doubt throw proper light on the whole question. 

I remain, Sir, your obedient servant, 
“ Tuomas Urqunart, M.I.M.E., 


Borisoglebsk, 30 March, 1886. 





To THE Epriror or ENGINEERING. 

Sir,—Referring to ‘‘ Tyneside’s” letter in your issue, 
January 8, I am sorry, from reasons already given, that 
E could not respond earlier. 

yneside’s” remarks are very practical. I beg to 
state that I have had no experience with liquid fuel at sea ; 
owever, we have hundreds of steamboats on the Caspian 
burning nothing else but liquid fuel. 
Tue, the noise even of one spray injector, no matter 
what construction, is considerable, but when we have to 
eal with three or six, say for one, two, or three furnace 
ilers, the noise certainly, in a close stokehole, must be 
very deafening, but all things considered, noise alone 
ought not, in my opinion, to preclude the use of liquid fuel 
on board ship, 

As to salting up the boilers, certainly in the case of old 
ships having common or compound engines non-surface 
condensing, we would have to deal with an extra dose of 
salt due to the steam consumed by the spray injectors, 
out in the case of more modern steamships harks surface- 
enn engines, the salting up would be completely 
obviated ; however, I believe were it only found necessary, 





a pump for compressing air could be attached to the main 
engines, thus using air for the spray injectors in place of 
steam ; certainly first cost and repairs of such a pump 
would be a consideration, not speaking of the power it 
would absorb out of the total engine power. 

Asto the quantity of steam consumed by the spray in- 
jectors, much will depend upon their number, diameter of 
steam nozzle, and pressure of steam used ; these elements 
more or less vary, therefore it would be difficult to give 
the exact quantity, indeed in the absence of direct experi- 
ment it might only be estimated approximately. 

The highest evaporation attained in locomotive practice 
is 14]b. per pound petroleum refuse ; this comes up to 
86 per ceent. of its theoretic value. 

‘* Tyneside” and your readers may be pleased to learn 
that I have in regular service twolocomotivesnowsome five 
months, using liquid fuel, which have no internal firebox 
whatever, these reconstructed boilers actually burning 
less fuel per mile compared to those having costly copper 
fireboxes; six other locomotives are getting so constructed 
for trial on alarge scale; quite possible this system 
may be the system of the future, especially for liquid fuel 
firing. 

I remain, Sir, your obedient servant, 
Tuomas Urquuart, M.I.M.E., 
Locomotive Superintendent, Grazi 
and Tsaritsin Railway, South-East Russia. 


Borisoglebsk, = March, 1886. 
P.S.—The Government have approved of the plans, 


and with official sanction these locomotives are getting 
reconstructed at our works.—T. U. 








THE LOSS OF THE ‘ OREGON.” 
To THE EDITOR OF ENGINEERING. 

Sir,—Presuming that you will allow me space in 
your next issue, I submit the following to your readers, 
called forth by a communication from ‘‘ Nauticus” of 
Nuneaton, Warwickshire, in your issue of the 2nd inst., 
in reference to my communication to you published in 
yours of the 26th ult. relating to the loss of the fine steam- 
ship Oregon of the Cunard Line. Scientific journals as a 
rule, and ENGINEERING in particular, are so full of in- 
teresting and recent information that generally the space 
devoted to volunteer opinions is circumscribed, and, as I 
believe, such opinions are only admitted when they contain 
something novel or explanatory of incidents happening out 
of the usual course, and by parties who are competent to 
give an opinion. In mine of the 26th ult. I offered an 
idea as to the saving of the Oregon which I have never 
seen advanced before, and which I still think holds good, 
so far as ‘‘ Nauticus” has attempted to refute it. I 
stated that by blowing off the port and middle boilers of 
the Oregon, the steamer would have been relieved of 240 
tons dead weight, and that the port boilers with their 
120 tons of water in the Oregon’s starboard bilge would 
have listed the ship, so that the fracture or hole caused 
by the collision would have been raised out of the water. 

** Nauticus” states that any seaman “‘ would” know (in- 
stead of should) that a vessel of the ‘* Oregon’s proportions 
struck by an American three-masted schooner (giving 
more and emphatic credit to the Americans than I think 
they are entitled to) would receive a blow reaching at 
least as far below the water line as above.” Allowing that 
to be the fact, which would indorse my statement of the 
pot-metal character of English iron ships, still experts 
will allow that, no matter how little the aperture was 
listed out of the water, it would be so much gained, and 
as water generally find its own level, the water rushing in 
would naturally get into the starboard bilge (in this case), 
and so assist the listing, relieving the pumps of so much 
extra work. Iam afraid that ‘* Nauticus,” with all his 
assumed knowledge, has not taken into account the fact 
that the Oregon must have been at least 2000 tons lighter 
than when she left Liverpool from coal burnt, not taking 
into account the 240 tons additional lightening from blow- 
ing off the six boilers, so that the 120 tons of water still re- 
maining in the boilers could be used for pumping and 
putting the Oregon in a years ramen safe place for the 
time being, and when she could have been patched up so 
as to have been taken into port when occasion offered. 

When ‘‘ Nauticus” offers his opinion about beaching a 
vessel of the Oregon’s ‘‘ draught of water” in such a 
position “‘ with a westerly breeze blowing,” I am afraid 
that he has got into deeper water than the Oregon is now. 
If ‘* Nauticus” has, or can borrow in the country village 
he writes from, a chart of the south side of Long Island. 
he will find that a westerly wind is off shore and conse- 
quently the nearer the beach the smoother the water 
would be. 

From late accounts the Oregon was steaming an hour 
and a half before her fires were put out by the incoming 
water. In that time and less she could have been so 
close to the beach that when she did sink (provided the 
listing had not proved successful) she would have sunk 
in 4or 5 fathoms of water, and the passengers, mails, 
and baggage would have been saved without running any 
risk of lives or damage to person or property. In con- 
clusion, I beg to assure ‘* Nauticus” that I have had a 
long experience as a seaman commanding ships and 
steamers for over twenty-five years, congratulating my- 
self that in that period I have never lost a vessel under my 
command, nor even called on the underwriters for an 
average. If it will be consoling to ‘* Nauticus” as to 
whether I have had the experience I claim, he can be 
satisfied by investigation. 

I an, Sir, yours truly, 
H. N. 








Coat in Sparn.—It appears that 952,970 tons of coal 
were raised in Spainin 1884. The value of this production 
was computed to be 390,523/, 








BALANCED SLIDE VALVES. 

WE have, of late, noticed, more than once, the means 
adopted in America to enable the information and ex- 
perience of individuals to be placed at the disposal of the 
community, by the issue of a list of questions bearing upon 
particular points of mechanical practice. One of the latest 
subjects treated in this way is that of balanced slide valves 
for locomotives, concerning which a committee of the 
American Railway Master Mechanics’ Association have 
distributed the following queries : 


Dunkirk, January 6, 1886. 
The Balanced Slide Valve Committee request an early reply 
to the following questions. 

1, With what balanced slide valves for locomotives 
have you had experience? Please send sketch or draw- 
ing of same. 

. Upon how many engines were these valves applied ? 
Give date when the first of each description was placed 
in service. 

3. If you have had experience with more than one 
kind of balanced slide valves, please state which you con- 
sider on the whole the most satisfactory, and name the 
good and bad features of each valve. 

4, What is the cost of these balanced valves, and neces- 
oy adjuncts, per engine, compared with the ordinary 
valve? 

5. What is the average cost per engine per annum of 
maintaining these balanced valves and their seats? Give 
figures applicable to each twelve months after valves were 
placed in service, until their renewal was required, give 
similar figures in the case of ordinary valves on the same 
class of engine, and if possible mileage made each year. 

6. What mileage is represented by }in. wear of valve 
seats of similar engines, when using, and when not using 
the balanced valves, and state if vacuum valves were used 
in each case, on steam chests, 

7. When packing strips are used, what width should 
they be to give best results? Should they and the grooves 
in valve be fitted by scraping, or will planer and milling 
machine make a su ge good finish. 

8. When springs for holding up the packing strips are 
used, what kind give best results? 

9. What increased life of valve gear is obtained by 
using balanced yalves ? Does it thereby reduce. the cost 
of engine repairs to an appreciable extent ? 

Do not confine your answer to the above question, but 

lease give any information, statistics, or opinion you may 
sere on the general subject of balanced slide valves for 
locomotive use. 

Replies to be addressed to Charles Blackwell, 

Union Pacific Railway, Omaha, Neb., U.S. 








WATER PURIFICATION. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, the 6th of April, Sir Fre- 
derick Bramwell, F.R.S., President, in the chair, the 
paper read was on ‘“‘ Water Purification ; its Biological 
and Chemical Basis,” by Percy F. Frankland, Ph.D., 
B.Sce., F.C.S. 

The earliest attempts to purify water dealt simply with 
the removal of visible suspended particles, but later 
chemists turned their attention to the matters present in 
solution in water. Since the advancement of the germ- 
theory of disease, and the known fact that living organ- 
isms were the cause of some, and probably of all, zymotic 
diseases, the demand for a test which should recognise 
the absence or presence of micro-organisms in water had 
become imperative. It was, however, only during the 
last few years that any such test had been set forth, and 
this was owing to Dr. Koch, of Berlin. By this means 
the only great step which had been made since the last 
Rivers Pollution Commission had been achieved. It had 
been supposed that most filtering materials offered little 
or no barrier to micro-organisms ; but it was now known 
that many substances had this power to a greater or less 
degree. Tt had also been found that, in order to continue 
their efficiency, frequent renewal of the filtering material 
was necessary. Vegetable carbon employed in the form 
of charcoal or coke was found to occupy a high place as 
a biological filter, although previously, owing it its che- 
mical inactivity, it had been disregarded. Being an in- 
expensive material and easily renewed it was destined to 
be of great service in the purification of water. 

Experiments were also made by the agitation of water 
with solid particles. It was found that very porous sub- 
stances like coke, animal and vegetable charcoal, were 
highly efficient in removing organised matter from water 
when the latter came in contact with them in this manner. 
Also, it was found that the well-known precipitation 
process, introduced by Dr. Clark, for softening water 
with lime, had a most marked effect in removing 
micro-organisms from water. In the case of a water 
softened by this process, it was found that a reduc- 
tion of 98 per cent. in the number of micro-orga- 
nisms was effected, the chemical improvement being 
comparatively insignificant. Water which had been 
subjected to an exhaustive process of natural filtration 
had been found to be almost free from micro-organisms. 
Thus the deep well water obtained from the chalk near 
London contained as few as eight organisms per cubic 
centimetre, whereas samples of river water from the 
Thames, Lea, and Wey had been known to contain as 
many thousands. The waters supplied to London had 
been regularly tested during the last fifteen months, and 
most important and valuable information had been 
obtained as to the efficiency of the processes to which the 
water companies subjected the water supplied by them 
in removing micro-organisms, the average reduction 
during the last four months of the ant year having been 
97.9 per cent. for the Thames and 93.7 per cent. for the 


ae 
The biological testing of waters was of especial value 
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to water works engineers, for they now had a means of 
ascertaining with exactitude the working condition of 
filter beds instead of following the empirical methods 
generally in use. 








MITIS CASTINGS. 
Mitis Castings from Wrought Iron ov Steel.* 
By Perer OstBerG, Stockholm, Sweden. 

Havine brought with me to this meeting a couple of 
* Mitis” re rg te castings, I have found that they 
attracted a great deal of attention from steel manufac- 
turers, and especially from those experienced in making 
castings, among whom some have said that they-felt in- 
clined to “‘ unhesitatingly declare their manufacture an 
impossibility” if they had not seen the samples. The 
successful manufacture of wrought-iron castings depends 
upon several very important matters, besides the neces- 
sary skill of the workman. You must have a suitable 
metal as raw material, you must have an efficient and 
suitable furnace for smelting so as not to injure the metal, 

you must be able to handle the metal in a suitable way 

rom the time it is ready in the furnace until it is poured 
into the moulds, you must have a suitable moulding 
material. I claim that in every one of these different 
branches we have made great improvements essential to 
the successful manufacture of castings from wrought iron 
or low-grade steel, 

1, The Moulding Material.—The principal properties of 
moulding material are that it shall be fire-proof enough 
for the temperature of the molten metal to be run into 
the mould, so that it does not fuse and stick to the cast- 
ing, leaving a poor and coarse surface; it shall not give 
out any gases nor have a hardening influence upon the 
casting. We have a patented moulding material (United 
States Patent No. 317,062) which is perfectly fire-proof at 
the temperature of molten wrought iron, and is excellent 
in every respect. This material is made from pure and 
good fire-clay alone, hard-burnt, finely ground, and mixed 
with sugar or molasses as binding material, which does 
not, like clay-water, impair the infusibility. The sand 
made from silica bricks, which is extensively used in this 
country, does not approach our material in quality, as 
will be seen by comparing the surface of such castings 
with any others made even from hard steel. 

2. The Melting of the Mctal.—Wrought iron requires for 
melting a temperature of about 4000 deg., and I think I 
am not far wrong in saying that prior to our doing it, no 
one had practically succeeded in melting ,wrought iron. 
When wrought iron has been melted in crucibles it cannot 
be said to have been a practical success, considering the 
time required and the waste of fuel and crucibles, &c. I 
do not mean to say that our mode of melting is the onl 
way to obtain the requisite heat, but I will say that 
do not know of any other way in which you can obtain 
the result in a sufficiently convenient and practical way 
to make it a success, As yet we use only crucible fur- 
naces at the small foundry in Worcester, where these 
castings are made, as well as at the Mitis foundries in 
Europe, As this furnace (Patent No. 321,840 and another 

atent to be issued next month) is quite remarkable for 
its simplicity, efficiency, easy control, regularity in work- 
ing, convenience, and cheapness, I will give a short de- 
scription. The furnace, in which petroleum is used 
for fuel, is constructed upon the same principle as a 
common petroleum lamp. We all know how im- 
portant it is for a lamp that the area of the air 
inlet holes below the burner should have the right 
proportion to the area of the funnel, and supposing these 
things are in the right proportion for the maximum effi- 
ciency of the particular oil used; we all know how to 
obtain this maximum efficiency—simply by turning the 
wick higher until the lamp is on the point of smoking. 
But in turning the wick higher or lower what is it we do? 
We expose a different area of the wick and thereby a 
different area of the oil to the flame. Ifthe wick is not 
turned sufficiently high more air than necessary passes 
through and the full efficiency is not obtained. If the 
wick is turned too high the lamp smokes from want of air. 
And, although it has thus for years been the easiest 
thing in the world for any one of us to burn liquid fuel in 
a lamp without smoke (complete combustion) and with 
maximum efficiency, the same long-searched for result in 
furnaces was accomplished only a couple of years ago by 
Mr. L. Nobel, of St. Petersburg, with the assistance of 
Mr, C. Wittenstrom, of Stockholm, Instead of, as in the 
lamp, changing the area of oil exposed to the flame, we 
keep a constant surface of oil exposed, having the area of 
the chimney in proportion thereto, and regulate the air 
inlet up to the point of smoking, thus obtaining complete 
combustion and maximum efliciency. I may add that 
this regulation is as easy, as efficient, and as convenient as 
the regulating of the wickin any petroleum lamp. The 
manner in which we expose a constant surface of oil is 
by means of horizontal trough-like firebars placed one 
above another, on which the -uel is maintained at a con- 
stant level by means of supply and overflow. 

The efficiency of this crucibla furnace is really surpris- 
ing. At a distance of about 1. ft, from the firebars we 
melt crucibles full of wrought iron at the rate of about 
eleven meltings in twelve hours, the last meltings taking 
only fifty minutes, and in exceptional cases only forty 
minutes. I will point out that steel melters generally 
require four to six hours for each melting, although steel 


* Read at the Pittsburg meeting of the American 
Institute of Mining Engineers, February, 1886. This 
paper was read by Mr, Peter Ostberg, a cousin and 
partner of Mr, T, Nordenfelt. Mr. Ostberg has lately 
started a Mitis foundry in Worcester, Massachusetts, 
U.S.A., where the process is said to work most satis- 
factorily. A Note on some of the points alluded to in the 
paper appeared on page 305 ante. 





melts at a much lower temperature than wrought iron ; 
and whereas we charge the crucible full (67 lb.) each time, 
steel melters charge in the same size of crucibles 60 lb. 
the first time, 50 Ib. the second, and only 45 lb. the third 
time. And whereas crucibles in other furnaces can only 
exceptionally be used more than three times, we generally 
(although melting wrought iron) use them six and seven 
times. The regularity of this furnace is so great that we 
can almost work it by the clock, instead of by watching 
the melting. 

3. Treatment of the Molten Metal.—I£ I should describe 
in a few words what we do when making these wrought- 
iron castings it would be this: We take wrought iron, melt 
it and pour it into castings of any desirable shape without 
changing its — of wrought iron in any way (fibrous- 
ness is not a quality, it is a condition), and obtaining 
castings that are practically solid. For obtaining this result 
we use what we have described until lately as ‘‘ such 
physics as we have found most suitable for our purposes.” 
Our physic, however, is not added for the purpose of im- 
proving the quality of the metal, as other physics gene- 
rally, but for altogether another purpose which I shall 
explain presently. I will first draw your attention to the 
fact that if we want to make a casting we must have the 
metal snperheated—that is to say, heated a certain 
number of degrees above its melting point. If, for in- 
stance, we assume the melting —_ of wrought iron to 
be 4000 deg., and we heat it to that temperature exactly, 
it is impossible to remove it 6in. from the furnace before 
it becomes solidified, and it is thus impossible to make a 
casting. If wesuperheat it only a little, we may,be able to 


carry it fluid a few feet to the moulds, but cannot pour 

any castings. For being able to handle the metal ina 

practical and convenient way and pouring it into castings, 

oe thin ones, it is thus evidently necessary to 

ave the metal considerably napoepated The way of 
e 


producing this necessary super ma is to graduall 
raise the temperature above the melting point, whic 
operation is generally termed by steel melters as ‘‘ dead 
melting” or ‘‘ killing.” Now, this operation of gradually 
raising the temperature above the melting point is most 
injurious to the metal. It is during this operation that 
the metal takes up gases from the surrounding atmo- 
sphere. Practically speaking, no gases are absorbed when 
ike metal is solid; it is after the melting that oxygen, 
nitrogen, hydrogen, and carbonic oxide are taken up; and 
for reducing the injury of these gases many admixtures 
have been used, such as ferro-manganese, silicide of man- 
ganese, &c., all of which to a certain extent remedy the 
evil, but at the same time change the nature of the metal 
and are rather objectionable in one way or another. Now 
as a rule an ounce of prevention is better than a pound of 
cure, and it is quite evident that, if we could by some 
means superheat the metal some 300 deg. or 400 deg. with- 
out raising the temperature above the melting point, we 
should give no opportunity for gases to be taken up. To 
superheat the metal without raising the temperature 
above the melting point is what we go in for. 

Now, it is a well-known fact that alloys always melt at 
a lower temperature than would be expected from the 
melting point of the ingredients. For instance, tin, 
bismuth, and antimony melt at respectively 400 deg., 
500 deg., and 700 deg., but an alloy of equal parts of these 
three metals melts at about 170 deg.—that is, a tempera- 
ture lower than boiling water. Platinum, one of the 
metals most difficult of fusion, melts at a brown heat if a 
little lead is added. Wrought iron melts at 4000 deg., 
but if carbon (which cannot be melted at all) is added to 
the extent of 1 per cent. we have tool steel, which melts 
at about 1000 deg. less. We have found that the metal 
aluminium has a very effective influence upon iron in this 
direction, and also that the addition of aluminium in suffi- 
cient quantity for our purpose, has no detrimental influence 
upon the iron. It is of this property of aluminium that 
we avail ourselves. We heat the wrought iron just to 
melting, but not more, and then as soon as the metal 
is molten we add a small quantity of aluminium from 
0.05 to 0.1 per cent., thereby producing a sudden lowering 
of the melting point, and obtaining a superheating of, say, 
300 deg., 400 deg., or 500 deg., sufficient at least for our 
purpose to be able to handle the metal in a practical way 
and pour it into castings. That is the way in which we 
produce superheating of the metal, not by gradually in- 
ea the temperature above the melting point, but by 
suddenly lowering the melting point of the metal, thus ob- 
taining it superheated in respect to its new melting point. 
You will understand that in this way we give the metal 
no opportunity to take up gases, which is a very im- 
portant feature in our invention. To an insignificant 
extent gases ars, however, taken up during the melting, 
but are released by the suddenly increased fluidity, due to 
the superheating effect, which changes the consistency of 
the metal from something like syrup to the fluidity of 
water. The fluidity, in fact, becomes so great that we 
can without difficulty produce such castings as the samples 
submitted, which s best for themselves, 

For the benefit of those who may feel inclined to imme- 
diately begin experimenting to find out some substitute 
for our aluminium physic, I will merely mention that 
with caution, lest some one else should find out something 
equally good, and thereby deteriorate the value of our 
invention, we have deferred taking out a patent for this 
addition of aluminium until we had time to go through 
the most exhaustive and elaborate experiments with every 
conceivable metal, metalloid and alloy. That is the 
reason why this aluminium patent (No. 333,373) was not 
issued until about six weeks ago. And our experience is 
that nothing else answers the purpose, if added in suffi- 
cienty quantity ; other admixtures always have some in- 
jurious effect. Carbon alone can with advantage be used 
in an analogous way, and has, in fact, been so, when hard 
steel is produced by melting softer steel, and thereafter 
adding carbon in the shape of pig iron or spiegeleisen. 





4, Mechanical Appliances for Handling the Metal, —If 
the metal is of ever so good quality, every founder knows 
what an important part is — by the temperature at 
which the metal is poured. nd if a large quantity of 
metal has to be poured into a great many moulds it is not 
possible with ordinary means to do it, or at least not to 
pour them all at the right temperature. We have several 
valuable arrangements for accelerating and facilitatin 
the pouring (Patents Nos. 317,063 a 317,064), but 
shall refer only to one of them, which I regard as a very 
important part of the invention. That is, a casting ladle 
provided with a cover and with means for producing a 
flame of high temperature within the ladle. The produc- 
tion of the flame is quite independent of the tipping of the 
ladle or the opening of the cover. By making the lining 
of this ladle so thick that the loss of heat through radia- 
tion need not be taken into account, heating the ladle to 
the same temperature as the metal, and after the metal is 
run in maintaining a flame of about the same tempera- 
ture, we can keep the metal in a proper state for pouring 
any length of time that may be required. By keeping the 
flame slightly reducing we protect the surface of the metal 
from oxidation without having it covered with slag, and 
can therefore, with the grcetens convenience and success, 
pour from the lip, which is in cases where it is possible, 
the most desirable way. The flame has its outlet over the 
pouring lip, and thereby protects even the jet of metal 
when pouring. 

In reply toa series of questions, Mr. Ostberg gave much 
interesting information on the subject, His castings do not 
require any annealing, like malleable castings ; they are 
ready when taken out of the mould. They are thus not 
subject to the risk of warping in an annealing furnace, 
neither to the risk of getting spoiled altogether, which 
sometimes happens in an annealing furnace. There is no 
uncertainty about the quality, as is always the case both 
with malleable castings and hand forgings. The tensile 
strength of the castings is generally from 20 to 50 per 
cent. greater than of the raw material, which he ascribes 
mainly to the density, although the aluminium seems to 
have some effect in that direction. In the petroleum 
furnace he can smelt hard steel in thirty to thirty-five 
minutes, cast iron in about twenty, and brass in less than 
fifteen minutes. In open-hearth furnaces he had no 
hesitation in saying that the aluminium physic can be 
used with advantage, if properly arranged and managed, 
and in connection with the casting ladle and other ap- 
pliances. 

As for its use in Bessemer, he remarked that the in- 
fluence of the aluminium could here, of course, not have 
the character of ‘‘ prevention,” but only that of “cure ;” 
and, although his experience in this direction had not yet 
been large enough for justifying him in expressing an 
unqualified opinion, still he had produced ingots of about 
0.06 of 1 per cent. of carbon, which did not rise in the 
mould at all, were solid and of good quality in every 
respect.’ The price of the aluminium physic was hardly 
to.be taken into account at all, as regards the manufac- 
ture of small castings ; neither in the production of solid 
ingots for such purposes where the solidity was of im- 
portance. The aluminium was added in the shape of an 
alloy with iron, or rather with pig iron, thus containing 
some carbon and silicon, which, however, was no object- 
tion on account of the very small quantity of physic to be 
used ; it was rather an advantage. Mr. Ostberg’s Mitis 
foundry in Stockholm had been in full operation ona 
large scale for rather more than a year. His firm formerly 
had the only malleable foundry in Sweden, but as the 
Mitis castings have there already replaced the malleable 
altogether, the malleable foundry has been pulled down. 








GERMAN MACHINERY.—The exports of machinery from 
Germany have been falling off during the last two years. 
In the first ten months of last year locomotives were ex- 
ported to the extent of 5747 tons, as compared with 8497 
tons and 10,880 tons in the corresponding periods of 1884 
and 1883 respectively. Other machinery was exported to 
the aggregate weight of 55,033 tons in the first ten months 
of last year, as compared with 60,814 tons in the corre- 
sponding period of 1884, and 63,946 tons in the correspond- 
ing period of 1883. 


Soutw Irauian Raitway.—During the past half-year 
the South Italian Railway Company liquidated the ac- 
counts of the contractors who constructed new lines from 
Termoli to Campobasso and Benevento, and from Aquila 
to Rieti and Terni. Sundry consolidation works have 
been carried out upon the lines. A line from Castella- 
mare to Cancello has also been opened for traffic ; this line 
is now included in the company’s Mediterranean net- 
work. The construction of two branches to the ports of 
Castellamare and Torre-Annunziata has been further 
actively proceeded with. 


LocoMOTIVES ON THE GREAT INDIAN PENINSULA RalL- 
way.—The authorised locomotive stock of the Great Indian 
Peninsula Railway Company stood as follows at the close 
of June, 1885: Tank engines, 96 ; cars, pe engines, 119 ; 
goods engines, 345; total, 560. The total stock actually 
constructed December 31, 1884, was: Tank engines, 53 5 

enger engines, 111; goods engines, 331; total, 449. 
n the course of the half-year ending June 30, 1885, the 
following additions were made to the company’s locomo- 
tive stock : Tank engines, 5 ; goods engines, 22; total, 27. 
The number of engines broken up during the half-year 
was six, these being passenger engines. The total number 
of engines on the system Jeuii 30, 1885, was accordingly 
as follows: Tank engines, 62; passenger engines, 105; 
goods engines, 353; total, 520. Of this stock the follow- 
ing engines were in running order June 30, 1885: Tank 
engines, 48 ; passenger engines, 77; goods engines, 278; 
total, 403, 
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ENGINES OF THE ‘“‘ RIONNAG-NA-MARA.” 


WE give this week a two-page engraving of a very 
interesting set of engines lately constructed by Messrs. 
Rankin and Blackmore, of Greenock, for the steel 
screw yacht Rionnag-na-Mara. This yacht hasbeen built 
to the order of Mr. A. G. Pirie, of Leckmelm, Ross- 
shire, and London, by the well-known firm of Messrs. 
John Reid and Co., Port-Glasgow, and is fitted up in 
the most luxurious style throughout. Her dimensions 
are 170 ft. long overall, 21 ft. beam, and 13 ft. 6in. 
depth (moulded), tonnage (Thames yacht measure- 
ment) 311 tons, while the speed specified was 114 knots, 
but on trial 12 knots was easily maintained. 

The engines which we illustrate this week are of the 
six-cylinder ‘‘ disconnective” quadruple-expansion type 
recently patented by Messrs. John F, and Matthew 
Rankin, of the makers’ firm. As will be seen from 
our engravings the three high-pressure cylinders are 
placed tandem fashion over the first and second in- 
termediate and low-pressure cylinders ; the respective 
diameters being 7 in., 7in., 7 in., 16in., 22 in., and 
34 in., and the stroke of pistons 24in. The reason 
why six cylinders were adopted in this case instead of 
the four-cylinder arrangement which the makers at 
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first pet to the owner, was that Mr. Pirie parti- 
cularly desired to have an engine which would run so 
slowly (say not more than 15 revolutions, as against 30 in 
his former yacht) that he might be able to fish direct 
from the vessel and thus save the trouble of pulling 
about in a small boat as is customary. Another 
motive for distributing the power ‘equally over three 
cranks was to make as sweet working a job as possible, 
this being a matter of the first importance in a yacht. 
Again, by admitting steam to the three high-pressure 
cylinders simultaneously prompt handling is insured 


and starting valves are dispensed with, as the three | 


cranks are set at angles of 120 deg. apart. 

Further, this combination of cylinders enables the 
so-called ‘‘ disconnective” arrangement to be applied in 
a singularly efficient way, as each high-pressure cy- 
linder forms a natural starting-point for the three 
principal subdivisions of the engine when working 
single tandem, for which purpose auxiliary exhaust 
pipes have been provided. The high-pressure cylin- 
ders are also utilised for heating up the lower cylinders 
ina very simple manner by allowing the hot water 
and steam to drain into them instead of into the bilges 
as usual, The chief objection to this type of engine 
as compared with the ordinary triple-expansion work- 
ing on three cranks is the increased friction of the 
additional cylinders ; but there is not so. much in this 
as might be supposed at first, as owing to the number 
of stages, the high-pressure pistons (which with their 
rods form admirable guides for the larger pistons in a 
heavy sea-way), and indeed the others, 
made so easy a fit that no oil need be used unless just 
before stopping the engines, as the steam itself will do 
all the necessary lubrication, and any portion which 
may escape will be worked up in the next stage. The 





so, can be | 





idea of the ‘‘ disconnective” gear (thus named to dis- | 


tinguish it from the patent ‘‘disconnecting” engines 
of the same makers for paddles and twin-screws)* 
originated with an arrangement of four-cylinder 
quadruple-expansion engines in the attempt to make 
the two divisions as independent of each other as 
is the case in the ordinary four-cylinder tandem 
compound engines such as are used in the White 
Star and other liners, the result being quite as 
simple a machine with the great advantage of 
superior economy. ‘This idea has also been ms mare to 
all the other modifications embodied in Messrs. 
Rankin’s plans, on account of the great security it 
affords against a complete breakdown, or in the event 
of any part requiring to be overhauled; say for ex- 
ample if the white metal often employed for crank-pin 
bushes should give out, it would only be the work of a 
few minutes to uncouple the connecting-rod and set the 
remaining two-thirds (or one-third if need be) of the 
engine to work, thus allowing ample time for refilling 
the bushes at leisure. This might be the means of 
saving a vessel in the case of a breakdown off a stormy 
lee shore. 

The shafting of the Rionnag -na - Mara has_ been 
made of extra strength to guard against a breakdown ; 
but to provide againstsuch a contingency as either of the 
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two forward portions of the crankshaft giving way, the 
latter has been made in three interchangeable lengths, 
so that these parts bape | be disconnected, thus easing the 
work to be done by the remaining portion or portions. 
Of course if the low-pressure sahtees of the engine 
should break down the entire crankshaft would require 
to be coupled to make the most of the power. 

It may be of interest to describe in detail the various 
modes of working this engine as a whole and in parts. 
They are as follows : 

1, As a Six-Cylinder Quadruple-Expansion Engine 
working on Three Cranks.—Steam is admitted to the 
three high-pressure cylinders through the small pipe 
shown in the front view on our two-page engraving, 
and is exhausted through the horizontal curved pipe 
shown in the back view, this pipe gradually —- 
until it joins the vertical portion leading to the first 
intermediate cylinder. Thence the steam passes into 
the second intermediate cylinder by means of the large 
horizontal pipe shown on the front view, then through 
an exhaust passage into the low-pressure cylinder, 
which finally exhausts the steam into the condenser. 

2. As a Five-Cylinder Quadruple Expansion Engine 
working on Three Cranks.—This is merely a modifica- 
tion of No. 1, with one of the high-pressure cylinders 
shut off (or with just enough steam to lubricate the 
piston), thus practically taking the place of an expan- 
sion valve. 

3. As a Four-Cylinder Quadruple-Expansion working 
on Three Cranks.—This is a still further modification 
of No. 1, two of the high-pressure cylinders being cut 





~* Of these “disconnecting” engines constructed by 
Messrs. Rankin and Blackmore several descriptions have 
already appeared in our pages (see vol. xxii., pages 
255; vol. xxiv., pages 8 an 

vol, xxxviii., page 82), 


254. 
9; vol, xxix., page 412; and 





off; this mode of working might prove useful if the 
vessel should run short of Fael. 

4, Asa Four-Cylinder Triple-Expansion (Non-Con- 
densing), working on Two Cranks.—In this case steam 
is supplied to the two forward high-pressure cylinders 
which exhaust into the first intermediate cylinder, 
thence into the second intermediate, which in turn ex- 
hausts into the atmosphere. 

5. Asa Four-Cylinder Triple Expansion (Condensing) 
working on Two Cranks,—Steam is let into the two after 
high-pressure cylinders, which exhaust into the second 
intermediate, and thence into the low-pressure cy- 
linder and condenser. 

6. As a Three-Cylinder SS ae ere (Con- 
densing), working on Three Cranks.—In this case the 
three high-pressure cylinders are merely used as guides 
for the upper portions of the piston-rods, and steam is 
admitted direct from the boiler through a special valve 
(suggested by the owner) into the first intermediate cy- 
linder, then into the two succeeding cylinders, thus 
forming the usual type of triple-expansion engines. 

7. As@ Two-Cylinder Tandem (Non-Condensing),— 
In this modification the two after divisions are sup- 
posed to be useless, and the steam is exhausted from 
the forward high-pressure cylinder through the special 
auxiliary valve and pipe into the cylinder beneath and 
thence into the atmosphere. 

8. As a Two-Cylinder Tandem Compound (Non- 
Condensing).—This is practically a repeat of No. 7 
with the central high-pressure cylinder sending its 
steam into the second intermediate which exhausts 
into the atmosphere. 

9. As a Two-Cylinder Tandem Compound (Con- 
densing).—The after high-pressure clyinder works in 
conjunction with the low-pressure cylinder, forming the 
ordinary single’tandem type, so well known in con- 
nection with Holt’s steamers. 

There is nothing abnormal about the construction of 
the Rionnag -na-Mara’s engine, except that the 
design has purposely been made like the model of a 
large ocean liner (for which the makers ‘consider it to 
be specially adapted); in other words, instead of 
making the condenser, bedplate, and crankshaft each 
in one piece, as is customary with engines of this 
arent they have all been made in three pieces, and 

lted together, thus carrying out the subdivision idea 
toits utmost limit. 

The high-pressure cylinders are provided with 
liners of hard cast iron, and their pistons are fitted 
with Ramsbottom packing rings, while the ‘inter- 
mediate and low-pressure pistons have Buckley's rings 
and springs. The high-pressure and first intermediate 
roving s and valve spindles have their stuffing- 

xes filled with metallic packing, Tuck’s patent being 
used for the rest. The valve gear is of the ordinary 
link motion type, with all the working parts made 
very large and easily adjustable ; the valves them- 
selves being all of the common locomotive description. 

As in the case of the engines of the Arabian, de- 
scribed by us on page 82 of our thirty-eighth volume, 
the valves of the high-pressure cylinders are driven by 
their spindles being coupled to rocking levers, one end 
of each of these levers working on a fixed fulcrum, 
while the other is coupled to a prolongation of the 
corresponding low-pressure (or intermediate cylinder) 
valve spindle, The high-pressure valves are thus 

iven a travel equal to half that of the valves of the 
arger cylinders below. 
he air, circulating, feed, and bilge pumps are 
worked from the after division of the engine by levers 
in accordance with the makers’ usual practice with 
single screw engines. 

Steam at 180 lb. pressure is supplied to the engines 
by a return tubular boiler 11 ft. 6 in. in diameter by 
9 ft. 10 in. long, having two of Fox’s corrugated fur- 
naces 3 ft. 5in. internal diameter, and firebars 5 ft, 9 in, 
long. The plates, which are of steel throughout, were 
aa by the Steel Company of Scotland, Limited, and 
proved to be of a very high quality. In addition to 
the usual Lloyd’s tests every plate was tested in the 
presence of one of the makers’ firm, as the question 
of being able to obtain reliable thick steel plates 
1} in. and upwards was of the most vital import- 
ance. As the outside shell plates were ly in. 
thick, the makers of the boilers stipulated that the 
tensile strength of the steel should not exceed 28 tons 
per square inch, and this stipulation was rigidly 
adhered to, and both the tests and subsequent work- 
ing proved the wisdom of this, as the steel turned 
out to be so mild and tough that anything could be 
done with it. While the shell plates are unusually 
thick, we understand that the furnaces are the thickest 
yet made by the Leeds Forge Company, Limited, 
their thickness being §in. Each furnace has a sepa- 
rate combustion chamber, with tubeplates } in. thick, 
bottoms § in., the remaining plates ,*; in. thick, 

The boiler has 54 stay and 116 common tukes 34 in, 
in external diameter by 7 ft. long, the stay-tubes 
being screwed into both tubeplates without theinterven- 
tion of nuts. The circumferential seams of the boiler 
are double-rivetted, and the longitudinal triple-rivetted 
seams have butted joints with double straps {4 in. thick, 
The rivets for the outside shell are 1} in. in diameter, 
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and all the holes were drilled in position by a powerful 
double drilling machine made by Messrs. Rankin an 
Blackmore last year. The rivetting was done by 
means of a heavy 7 ft. gap hydraulic machine (Smith’s 
patent), which made excellent work with a pressure of 
120 tons. We may add that Messrs. Rankin and 
Blackmore have recently materially added to the plant 
of their boiler shop with the special view of dealing 
efficiently with the heavy plates required for the high- 
pressure boilers used with triple and quadruple ex- 
pansion engines. 

When getting up steam in the boiler perfect circula- 
tion is secured and unequal expansion of the plates pre- 
vented by a special connection from the donkey engine, 
which draws the cold water from the bottom of the 
boiler and discharges it at the level of the top row of 
tubes. One of Weir’s patent hydrokineters has also 
been fitted for the same purpose. 

In order to heat the feed water, the feed pipe on its 
way to the boiler is made to pass through the smoke- 
box gridiron - wise, three times, before reaching the 
check valve, and so as to prevent the feed pipe from 
bursting through the valve gagging, a separate cock 
has been fixed to the boiler in order to form a direct 
connection between the water in the boiler and the 
feed pipe, the latter being thus kept full of water even 
when the feed pumps are not working. With this 
arrangement it has been found that the temperature 
of the feed water on reaching the boiler was about 
10 deg. higher than when it left the feed pump. 

The propeller is of solid cast steel with four blades 
thrown well aft, and the absence of vibration on trial 
was very marked owing to this and the extremely 
uniform working of the engines, 

Forced draught has been provided for, but merely 
for occasional use. The air is driven- into the stoke- 
hole by one of Capell’s patent fans, which worked 
admirably in conjunction with a double cylinder 
Chandler engine. 

On Tuesday, the 23rd ult., the Rionnag-na-Mara 
went down the Firth of Clyde for the purpose of 
running progressive trials and testing her consumption 
of coal, and the results were highly satisfactory, as the 
following notes willshow. Steam having been raised 
by means of ordinary Scotch steam coal, the pressure 
was got up to 170 lb. per square inch, and kept steadily 
at that pressure for about one hour before going on the 
mile, the valves being full open. The vessel then pro- 
ceeded on her progressive trials on the measured mile 
at Skelmorlie, and on the full power runs the engines 
developed a mean indicated horse-power of 528, going 


113 revolutions and expanding twelve times, After 
this further runs were made at reduced speed to com- 
plete the progressive trials. Fires having been cleaned, 


the steamer then proceeded’ on the coal consumption 
trial burning Penrikyber Welsh coal. This lasted for 
three hours, and the consumption was as follows : 





Pounds of Coal. 
First hour ~ 467 
Second hour 468 
Third” 4 456 
Total for three hours ... 1391 
Or a mean per hour of "463.6 


The mean revolutions were 102.2, the mean steam 
pressure 170 lb, expanding thirteen times, and the 
mean indicated horse-power 412, This gives the ex- 
traordinary result of 1.125]b. consumption per indi- 
cated horse-power. During the trial the coal was 
weighed by Mr. Andrew C. Heron, Lloyd’s engineer 
surveyor of this district, who kindly undertook this 
important duty, in which he was ably assisted by Mr. 
Todd, chief engineer of the steamer, and by the 
representatives of the makers’ firm. As the con- 
sumption and power during the three hours’ trial 
showed such steady results, it was considered un- 
necessary to further prolong it, and we are in- 
formed that the fires were left in exactly the same 
state as when the trial began. The indicator cards 
were taken by a staff of three operators about 
every half-hour. No lubricant whatever was used in 
any of the cylinders during the whole day’s steaming ; 
but notwithstanding this, the engine was run as low 
as ten revolutions, or a piston speed of 40 ft. per 
minute. The feed water was kept about 115 deg. at 
the cpa and the vacuum about 25 in. We give 
on the a page engravings »f two sets of indi- 
cator diagrams, those shown by Figs. 1 to 4 being 
taken during the full-power, and those shown by Figs. 
5 to 8 during the fuel-consumption trial. 

Respecting the conclusions to be deduced from these 
results, Messrs. Rankin and Blackmore write us as 
follows : 

** Reasoning from the present types of engines we 
think it may be safely said that large engines con- 
structed on the quadruple-expansion principle will be 
got to work at a consumption of 1 1b. per indicated 
horse-power, a figure which has lured on engineers for 
years and is now fairly within their grasp. But it may 
be asked when is this diminishing consumption to 
cease? In our opinion the answer is easily given. In 
the first place, the saving on 1 Ib, of coal per indicated 


horse-power (even allowing two or three per cent. 


d|could be gained) would be small indeed, and in the 


second place the present type of boiler has reached the 
limit of pressure at from 180 1b. to 200 1b., owing to 
the great thickness of plate required. And as no 
other fancy description can approach the present type 
which has been evolved through the law of the sur- 
vival of the fittest, we can look for nothing more in 
this direction, so that if any further saving is to be 
effected recourse must be had to some other agent, if 
that is possible—which is doubtful indeed. From the 
above facts it is unnecessary to say that the triple- 
expansion engine must be as rapidly displaced as it, 
itself, has displaced the compound engine.” 

These remarks are worthy of attention, and alto- 
gether Messrs. Rankin and Blackmore are most de- 
cidedly to be congratulated on the results they have 
obtained with the engines of the Rionnag-na- Mara. 


NOTES FROM THE UNITED STATES. 
PuitapELPuia, March 27, 1886. 

TuE Gould strike in the south-west is likely to ter- 
minate by the surrender of the strikers. The State 
militia of Missouri have been called out and will man 
trains on Monday. The strikers are weakening and a 
general resumption of work at this writing seems pro- 
bable within a week. The business throughout the 
States has been unsatisfactory and in some depart- 
ments dull. The iron trade has not recovered its full 
strength, owing in part to the high prices and scarcity 
of material, to the number of strikes occurring, and to 
the uncertainty as to the course of trade and business 
during the next thirty or sixty days. Prices, however, 
are firm everywhere, but neither buyers nor sellers are 
inclined to force matters, but prefer to wait for natural 
developments. The railroad companies are now nego- 
tiating with foreign railmakers for supplies of steel rails 
for the North and South Pacific. Domestic makers are 
endeavouring to secure contracts in order to keep the 
business at home. Noadditional orders of any magni- 
tude for merchant steel have gone abroad. Hardware 
manufacturers are preparing for the expected active 
demand. Steel rails are selling at 34.50 dols, Very 
few large orders have been placed for structural iron 
during the week. There is no abatement in the 
demand for wrought-iron pipe, and new mills are in 
process of erection to supply the increasing demand 
that must of necessity continue for a long time to 
come. All kinds of Scotch iron are very firm. Do- 
mestic Bessemer is selling from 18 dols. to 19 dols., and 
English Bessemer at 18,50 dols. to 19 dols. There is 
no sale for spiegeleisen, although some inquiries, 
which may lead to business in a few days. The 
manufacturers of steel by the Clapp-Griffith process 
expect to turn out a good steel at from 20 dols. to 23 
ioe per ton. A good many contracts for billets have 
been placed on the other side, but this importation is 
likely to fall off. The coal combination has been 
finally formed under conditions which promise greater 
strength than last year. This year’s production will 
be 33,500,000 tons. Prices will be advanced 25 cents 
and there will be no cutting. It is given out that 
there are strongly entertained doubts that the cutting 
of prices will be renewed ina very quiet way in a short 
time. 











THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on March 
27, 1886, Professor W. G. Adams, vice-president, in the 
chair, Mr. A. RK. Wright was elected a member of the 
Society. The chairman read a letter from Dr. Alder 
Wright, secretary to the “Tribe Fund” Committee, in 
which reference was made to the scientific work of the 
late Mr. Alfred Tribe, and an appeal made for funds to 
aid in the maintenance and education of his family, which, 
owing to his early death, have been left in straitened cir- 
cumstances, 

The following communications were read : 

**On an Arc p convenient for Use with the Duboscq 
Lantern,” by Professor S. P. Thompson. The old Du- 
bosceq lamp, though working well with a series of Grove’s 
cells, is very unsuitable for use with currents from 
dynamos. Professor Thompson has employed as a sub- 
stitute in the Duboscq lantern, a lamp commonly known 
as the ‘* Belfast arc lamp.” The result is all that can be 
desired as regards steadiness and regularity. The focus- 
sing, that is the adjustment of the arc so that it shall 
remain unchanged in position, is effected by a wheel 
below the lantern, which is moved by hand. 

**On a Modified Maxwell’s Galvanometer,” by Pro- 
fessor 8S. P. Thomspon. The galvanometer consists of a 
light frame of copper upon which is a coil of wire. This is 
suspended between the poles of a horseshoe magnet, and a 
piece of soft iron is placed within the coil but free from it, 
which concentrates the magnetic force between the poles. 
The coil is suspended by two silver wires, by which it is 
in connection with two binding screws on the base 
of the instrument. This galvanometer is extremely 
simple in adjustment and very dead beat ; it has also 
the advantage of being affected to an inappreciable extent 
by neighbouring magnets and currents with a current in 
its own coil. The reading is effected by the ordinary 
lamp, mirror, and scale arrangement. 

“On the Expansion of Mercury between 0 deg. and—39 
deg. Cent.,” by Professors W. E. Ayrton and John Perry. 








On November 14, 1885, Mr. G. M, Whipple gave the 





Society the results of the examination of thermometers 
down to the melting point of mercury. There was, how- 
ever, no evidence as to whether the contraction of the 
mercury continued uniform, as the thermometers were 
only compared with mercurial ones. The authors have 
therefore examined this point and have made a series of 
comparisons of a mercurial thermometer, lent them by 
Mr. Whipple, with a constant volume air thermometer, 
both immersed in a bath of frozen mercury which was 
allowed to gradually become warm. The result obtained 
was that no certain deviation from a linear law could be 
detected in the expansion of mercury, when temperature 
was measured by the increase of pressure required to 
keep a volume of air constant. Hence temperatures 
down to —39 deg. Cent., may be correctly measured by 
a mercury thermometer the stem of which is graduated 
for equal volumes. 

‘‘Onthe Expansion produced by Amalgamation,” by Pro- 
fessors W. E. Ayrton and John Perry. It has been acci- 
dentally observed by the authors that the amalgamation 
of brass is accompanied by great expansive force. If one 
edge of a straight thick brass bar be amalgamated, it will 
be found that in a short time the bar is curved, the amal- 
gamated edge being always convex, and the opposite con- 
cave, The authors imagine that a similar action may be 
the primary cause of the phenomena presented by the 
Japanese ‘magic mirrors.” Japanese mirrors are nade 
of bronze, and have a pattern cast upon the back, and 
although to the eye no trace of it can be discovered upon 
the polished reflecting surface, yet when light is reflected 
by certain of’ these mirrors ‘on to a screen, the pattern is 
distinctly visible in the luminous patch formed. In a paper 
read before the Royal Society they have shown that this 
is due to the polished side opposite the thinner parts of 
the casting being more convex than the others, a conclu- 
sion verified by the fact that the pattern is reversed when 
formed by a convergent beam of light. Such a condition 
of things would evidently result from a uniform expan- 
sive stress taking place over the reflecting surface, the 
thinner, and consequently the weaker, parts becoming 
more convex or less concave than the others. The authors 
have hitherto attributed this inequality of curvature to 
a mechanical distortion to which the mirrors are inten- 
tionally submitted during manufacture, to produce the 
general convexity of the polished surface, but they now 
think it possible that the use of a mercury amalgam in the 
process of polishing may have an effect in the production 
of this inequality of curvature. 





QUEENSLAND RaILways.—The tender of Messrs. Robin- 
son and Haig, of South Australia, will probably be 
accepted for the construction of the ninth section of the 
Western Railway from Dulbydille to Charleville, a dis- 
tance of 70miles. The amount of the tender is 146,210/., 
which is far below the official estimate, 

Society or Encingers.—At a meeting of the Society 
of Engineers, held on Monday evening, April 5th, at the 
Town Hall, Caxton-street, Westminster, Mr. Perry F. 
Nursey, President, in the chair, a paper was read on 
“Obscure Effects of Reciprocation in High-Speed En- 
gines,” by Mr. Arthur Rigg, past-president. The author 
referred to the mathematical investigations of Mr. Chas. 
T. Porter, as being the first to show how the reciprocat- 
ing motion in a high-speed engine could be used to 
equalise pressure and conduce to smooth running ; and to 
the engine, based on that principle, which excited great 
interest in the London Exhibition of 1862. The text- 
books of which the knowledge was assumed were Mr. C. 
T. Porter’s book on the Indicator, and the author’s Prac- 
tical Treatise on the Steam Engine, pages 258 to 283. The 
tield of improvement opened out by Mr. Porter had not, 
however, been cultivated as might have been expected, 
and the majority of high-speed engines were either so 
only in name, or if run at really high speeds were prac- 
tically hammering themselves to pieces. In small engines 
these dynamical effects were insignificant, except at ex- 
tremely high speeds, but in large engines their import- 
ance tapidly increased. No true engineer ought to be 
content without discovering why one engine runs smoothly 
and another uneasily, or why an engine that runs well 
at ordinary speeds behaves badly at high speeds. Since 
1872 the author has had exceptional opportunities of in- 
vestigating these important questions, and desired to give 
in this paper some of the results he has arrived at. ‘The 
two classes of engines investigated were—the Porter-Allen 
engine and some designed by himself. In each case all 
the weights of the reciprocating parts were known, and 
the effects of their movements were graphically shown 
in diagrams, and the work of constructing these graphical 
diagrams was simply explained. A table of useful con- 
stants was given and also another table summarising the 
data and exhibiting in numerals the ratios and results. 
The table showed distinctly the great divergence in re- 
sults in different engines, and from it and the graphical 
diagrams, could be clearly seen the errors in design to. 
avoided. Engineers understood pretty well the necessity 
of having enough initial pressure, but sufficient attention 
had not been given to the heavy strains at the end of the 
stroke, arising from the momentum of the reciprocat- 
ing parts. OF the forces that can arrest these strains one 
pe , that of a cushion of exhaust steam, could do so 
without injury. The proper changes were explained and 
the effects they would produce were deduced on the same 
principles as before, and compared with the effects of the 
original designs. It was thus shown how such engines 
can be made to run at high speeds with ease and security, 
and engineers were urged to apply the new diagrams to 
the engines in their charge, and ascertain what changes 
were required, that so the working days of the engine 
might be passed in quietude, its days prolonged, and their 





own anxieties in no small measure diminished, 
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THE TRANSMISSION OF POWER 
BY GEARING. 
Experiments on the Transmission of Power by Gearing. 
Made by Messrs. Wm. Sellers and Co.* 
By Witrrep Lewis, Philadelphia, Pa. 
(Continued from page 286.) 

HAVING overcome the difficulties thus far enumerated, 
the experiments themselves were continued. 

Weights were suspended from the point M (see Fig. 2, 
page 286 ante), ranging from 256 lb. to 4000 lb., and the 
wormshaft was run under these loads at speeds ranging 
from 3 to 880 revolutions per minute, A great variety 
of conditions were thus obtained, and covered by about 
800 experiments. 

These conditions involved four variables, namely, 
speed, pressure, temperature, and state or nature of the 
rubbing surfaces, 

The speed and pressure were the primary conditions ad- 
justed by the operator, and the temperature and state of 


surfaces were secondary, and dependent upon the dura- | 
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spesipinien of 12 teeth, 14 in.{pitch, gearing with the same 
wheel. 


In every case the material used was cast iron, and to 
facilitate comparisons, the wheels and pinions were all 
made as near as possible to the same dimensions. 

From the great mass of data obtained in this way, it 
became necessary to deduce some general conclusions by 
which the efficiency of any system of gearing could be de- 
termined. 

The foundation for this work was taken to be the effi- 
ciency of the apparatus used. This was computed for 
every experiment by two persons independently, and 
their results were compared and correc by a third, so 
that the possibility of errors in calculation should be re- 
duced tos minimum. 

The method of computation was very simple, but the 
labour involved by so many experiments was very great. 
The efficiency of the apparatus was in each case de- 
termined by dividing the moment of the dynamometer 
into the moment of resistance, 

The moment of resistance was measured by the product 
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tion of the experiment as well as upon their primaries. 
The importance of the latter variable was not discovered 
until about half of the experiments were completed, and 
then it could be judged of only by its effects. 

he experiments have been divided into series, each 
ropecoranens a special set of gearing tested. 

The first series was made upon a double-thread worm, 
4in, in diameter, gearing with a wormwheel of 39 teeth, 
14 in. pitch, the thrust of the worm being taken on its 
annular surface instead of upon the step bearing used in 
other series. The remaining series upon this form of 
gearing, were made upon worms having cast and cut teeth 
of single and double threads, all of the same pitch and 
diameter, gearing with the same diameter of wheel. Four 
Series were made with spiral pinions 4in. in diameter, 
1} in, pitch, having respectively 1, 2, 4, and 6 teeth, gear- 
inz with a spurwheel of 30 teeth, and one series with a 








* [We published on page 605 of our last volume an 
abstract of this important paper, which was read at the 
meeting of the American Society of Mechanical Engineers 
held last year at Boston, and at the request of a number 
of our readers, we now reprint it in extenso, with the illua- 
tations that accompanied our first notice,—Ep. E.] 








of the weight suspended at M into the distance R, plus an 
additional amount for the moment of the brake itself, and 
the moment of the dynamometer was measured by the 
product of its record into the distance A B times the 
ratio of the gearing used. 

The efficiency was at once seen to depend principally 
upon the speed, and within limits, the higher the speed 
the greater the efficiency. But there were other disturb- 
ing elements, including temperature, pressure, and state of 
surfaces, the combined effects of which produced many 
exceptions to this general rule. 

At very high s 3, the rubbing surfaces were more 
liable to cut, and beyond certain points which could not 
be a med determined, the efficiency appeared to di- 
minish. 

In different cases, variations of temperature and pres- 
sure were accompanied by such contradictory results that 
no generalisations could be made concerning them. 

As already stated, the condition of the rubbing surfaces 
could be judged of only by its effect. At certain speeds 
and pressures the efficiency would slowly increase to its 
maximum, while at others it would suddenly diminish 
and indicate the destructive action known as cutting. 

Upan examination this destructive condition dig not 


always become apparent to the eye, and in some cases the 
apparatus was taken apart and cleaned, without making 
any decided improvement in efficiency, but it was finally 
discovered that in such cases, it was necessary to restore 
the surfaces to their best condition by running for some 
time at a moderate speed and pressure. From this it ap- 
peared that the order in which the experiments were 
made, had an important bearing upon the results ob- 
tained, and it also furnished a satisfactory explanation 
for the contradictory appearance of many experiments 
which were, otherwise, made under apparently the same 
conditions. 

Throughout one-half of these series no attention was 
paid to the order of the experiments, their sequence being 
guided entirely by convenience. The earthen ew at first 
was to discover the efficiencies corresponding to variations 
in speed, pressure, and temperature, and to determine a 
definite limit beyond which the speed of worm gearing 
could not be carried to advantage. 

The injurious effects of high speeds upon succeeding 
experiments was not at first noticed, and a number of 
series are thus intermixed with exceptional cases arising 
from this cause, while in others the destructive conditions 
appear to form a separate group. 
aving ‘found the limiting speeds and pressures for 
worm gearing, care was taken in the remaining series to 
avoid them as far as possible, and by this means to secure 
some very good and harmonious results. 

In order to present the experiments in a convenient 
shape for generalisation and practical use, the attempt 
was made to tabulate them with reference to the speed as 
the most important variable. But the tabular method 
proved to be inadequate, unwieldy, and difficult of appli- 
cation to other cases, and in its place was substituted a 
graphical method, by which the efficiency and attendant 
conditions in each series could be seen in a much more 
comprehensive and instructive manner. 

The results of each series herewith presented have been 
carefully plotted to scale, making abscisse proportional 
to the logarithms of the revolution’ per minute and ordi- 
nates proportional to the efficiency of the apparatus. 

The peculiar method of constructing the abscisse was 
adopted because it was seen that increments in efficiency 
were more nearly a to the ratio of the speeds 
than to their actual differences. 

Different — are used to denote different pressures 
on teeth, and each symbol is numbered to show the order 
in which the experiments were made and the temperature 
of the oil in the worm-box. 

These symbols are connected so as to form lines of 
efficiency corresponding to the various pressures used, and 
the average of all these lines is taken as the average for 
the whole series. 

The first series of experiments graphically represented 
in Fig. 4 was made upon a double thread worm 4 in. in 
diameter, gearing into a wormwheel of thirty-nine teeth 
14 in. pitch. 

There are 114 experiments which cover a range of speed 
from 3 to 790 revolutions per minute, and loads up to 
4000 lb. upon brake wheel. 

The worm and wheel had cast teeth, and the thrust of 
the worm was taken upon the worm itself, instead of upon 
the shaft step, as in the subsequent series. 

Of these 114 experiments the first 38 have been omitted 
as preparatory, on account of difficulties already stated, 
and the diagram begins with experiment 39, when the 
leather lagging on brake strap was first used. 

The first 62 experiments were made with the disc dyna- 
mometer, and from thereon gear wheels were used to 
diminish journal friction. 

The diagrams herewith presented give the essential 
results obtained, and it will only be necessary in connec- 
tion with them to notice some peculiarities. 

Considerable variation in the efficiency of the apparatus 
at any given speed will be observed on all diagrams, but 
more especially upon those for worm gearing, where, as 
already stated, no attention was paid to the progressive 
order of the speeds and loads. 

In Fig. 4 the bulk of the experiments were made be- 
tween the limits of 3 and 70 revolutions per minute, for, 
in order to obtain the higher speeds it was necessary to 
make a change of pulley, and, fortunately, this was not 
a the experiments on the lower speeds were com- 

eted. 

: Between the limits just mentioned the general direction 
of the lines of efficiency is strongly marked, and the group 
forms a band of nearly uniform width, extending over 
about 10 per cent. of variation. At the higher speeds the 
results are very much scattered, and give unmistakable 
evidence of cutting. 

This series was unexpectedly brought to a close by the 
breaking of the worm teeth, which were found to have 
been entirely ground away. The wheel, however, was in 
good condition, the wear having been just sufficient to 
polish the surface of the teeth. 

he second series of experiments was made upon a 
single thread cast worm and wheel, the thrust being taken 
on the step at end of wormshaft. In this series, also, 
the experiments appear to form themselves into separate 

ups, and the same phenomenon will be noticed on 

igs. 6,7, and 8, and in all cases where the destructive 

conditions depending upon speed, pressure, and tempera- 
ture have not been carefully avoided. 

So long as the condition of the rubbing surfaces is un- 
impaired, the efficiency appears to increase with the 
speed, and even after cutting has begun, the same general 
tendency will be observed, although starting from a lower 
point on the diagram. A 

The principal object in this series was to determine the 
limiting speeds and pressures at which the worm could be 
run without danger of cutting. These speeds were also 
found to depend upon the temperature and duration of 





the experiment, and they were, consequently, not clearly 
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defined ; but in general it was noticed that at slow speeds 
the greatest: efficiency was found under the heaviest pres- | cutting was found to take place within periods of ten 
sures, at moderate speeds under moderate pressures, and 
at high speeds under light pressures. This seemed to ! occurred was marked by a sudden rise in the dynamo- 
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It appears from this Table that the danger of cuttin 
does not depend entirely upon the amount of frictiona 
work, and it is not easy to understand why this should be 
the case, but the fact remains, and we are forced to con- 
clude that very high speeds should be avoided, even under 
light este ie and that the best working conditions are 
to be looked for at or below 300 revolutions per minute, 
which corresponds to a surface velocity of sliding of about 
300 ft. per minute. A great deal ef course depends upon 
therapidity with which the heat of friction can be con- 
ducted away. 

For the apparatus used it was determined that when 
one horse-power was consumed in friction, the worm-box 
remained at a uniform temperature of about 50 deg. above 
the surrounding air, and, assuming the rate of cooling to 
be proportional to the difference in temperature, it seems 
improbable that more than two horse-power could be con- 
tinuously consumed in friction without over-heating the 
lubricant. 

In plotting the ren care has been taken to exclude 
from the general result the worst and most evident cases 
of cutting, such as those just given in the Table. 

The third series, represented in Fig. 6, was made on 
——~ similar to that used in the first series, with the 
exception that the thrust of the worm was taken upon the 
step at the end of wormshaft instead of upon the annular 
end of the worm. At the conclusion of this series the 
step bearing was found to be in good condition, the 
rubbing surfaces having worn to an annular bearing of, 
say, from 1 in. to 3 in. in diameter. 

he wormshaft and its bearing at the large end, how- 
ever, were badly cut, and, judging from the record of the 
experiments, the cutting must have occurred near the 
middle of the series, thereby reducing the efficiency of 
the latter half of the experiments, and furnishing an ex- 
planation for the discrepancies between this and the first 
series. In this series the limiting pressure for a speed of 
300 revolutions appeared to be about 4500 Ib, for a run of 
five minutes, 

A pressure of 5600 lb. at a speed of 280 revolutions per 
minute, and temperature of 190 deg., produced cutting in 
three minutes, but whether on the teeth or in the journals 
it was never possible to determine without taking the ap- 
paratus apart at the sacrifice of considerable time. But 
this cutting would naturally be supposed to take place 
sooner on te teeth where the intensity of pressure was 
greater. 

One more series, the ninth in order, represented in 
Fig. 8, completes the experiments upon worm gearing. 
This was made upon a worm and wheel similar in every 
respect to those used in the second series, except that the 
teeth were cut instead of being cast. The speeds, how- 
ever, were kept below the limits found by previous ex- 
periments to produce cutting, andthe temperatures were 
consequently moderate, ranging from 48 deg. to 116 deg. 
in extreme cases. In this way the rubbing surfaces were 
kept in good condition throughout, and the results are 
altogether more satisfactory than any yet recorded. 

The break in the line of efficiency at the highest speeds 
is not due in this series to their injurious effect, but to the 
fact that the precaution of running the apparatus for some 
time before commencing to note experiments was acci- 
dentally neglected. 

It had been previously observed that under moderate 
speeds and loads, the efficiency of the apparatus would 
continue to improve until a maximum limit appeared to 
be reached, and, in order to obtain observations under the 
best working conditions, a rule had become established 
not to begin noting down experiments until after the ap- 
paratus had been warmed up once or twice in running. 

For all speeds below 100 revolutions, however, the 
curve shown on Fig. 8 may be accepted as very near the 
truth, and, by comparing this with Fig. 5, it seems pro- 
bable that with both sets of gearing in their best working 
condition, these lines of efficiency would practically 
coincide. ae 

From the experiments made to determine the limiting 
speed and pressure at which worm gearing can be run suc- 
cessfully, we conclude that when the gearing is loaded to 
its working strength, it is not safe to exceed a velocity of 
sliding of ft. per minute, and that, in general, the 
best working conditions are obtained at or about a velocity 
of 200 ft. per minute. 

(To be continued), 





Carr GOVERNMENT RaILways.—The goods shed at Kim- 
berley on the recently opened Kimberley extension line 
will be 620 ft. long by 100 ft. wide, and four lines of rails 
will run through it. The passenger station will be 270 ft. 
long and cnongh for four lines of rails. The engine 
shed will be 180 ft. long, and will be capable of accom- 





modating nine locomotives, 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Comritep By W, LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 


“none are montioned, the 


ive notice at the Patent Oflee of opposition, to the grant of 
ve notice a ce of a 
TGtint as toa of ths ones mentioned in the Act. 


FURNACES. 


3273. E. Taylor, Blackburn. Furnaces, (8d. 7 Figs.) 
March 13, 1885.—Immediately behind the bridge of the furnace is 
placed a cavity provided with a pipe for conveying oxygen to the 
same, The cavity is left open, so as to allow the oxygen to escape 
into the firebox and over thefire. (Accepted March 2, 1886). 


3908. A. T. D. Berrington, Ebbw Vale, Mon- 
mouth, Regenerating Waste Gases. [4d.] March 27, 
1885.—Waste gases from furnaces are regenerated by interposing, 
between the furnace where they are given off and the jplaces 
where they are to be burnt, a firegrate’on which fuel is burnt, and 
through which the gases pass on their way to the boilers, (Sealed 
March 23, 1886). : 


3924. L. W. Sutcliffe, Birmingham. Self-Feeding 
and Smoke-Consuming Furnaces. (1s. 1d. 9 Figs.) 
March 27, 1885.—This invention has reference to improvements in 
furnaces, for which Letters Patent were gran to applicant 
under No. 254 of 1881. . The fuel is heated in a hopper and sup- 
plied on to the firebars in a heated. condition. ._,The gaseous, pro- 

ucts are driven off during this operation and conducted by means 
of a long tapering flue to a reticulated structure of brickwork, 
where it mixes with gaseous fuel from the furnace and also with 
a supply of heated air. The mixture of inflammable gases and air 
ignites in the reticulated structure of brickwork, and the flame and 

ducts of bustion ‘are ‘conducted. through @ series.of flues 
into the chimney stack. (Accepted January 26, 1886). 





4377. T. W. Barber, Ulverston, Lancs. A fai: “dr 
Apparatus for Suppl ing and Hea Blast, (sd. 4 
Figs.) April 9, 1885.—A blast injector drives the combined cold 


blast and gas into the furnace in a state of partial combustion, 
the required heating of the blast being obtained as it enters the 
furnace. (Accepted January 26, 1886). 


L. Ro Stockton-on-Tees, D. Roberts, 
and J. Colquhoun, Chesterfield. Furnaces. (8d. 
10 Figs.) “April 21, 1885.—The invention relates to “hollow 


bottom” furnaces, in which the hearth B is carried on supports H, 
leaving the underside opeii so ‘as to’ forma chamber'F unter the 
hearth extending from the firegrate to the underside of the flue 








wl 


bridge M. Steam or air jets are applied by placing at or near the 
neck of the furnace and immediately under the flue bridge, one or 
more air pipes K in combination with steam jets. L arranged 
in such a manner, that the current of air injected into the furnace 
is heated in the hot air chamber F on its way to the combustion 
chamber A. (Accepted February 2, 1886). 


5447. C. J. Bates, Rochester. Fastening for Fur- 
nace Doors. [6d. 11 Figs.) May 2, 1886.—The object is to 
avoid liability of accident in consequence of the doors of marine 
boiler furnaces being caused to swing by the rolling of the'vessel. 
A lever pivotted to the front of the door engages in one of the 
too) lugs upon which the door is hinged, (Accepted February 2, 





5599. P. Tarbutt, London. Le gi ers for the Com- 
bustion of Hydro-Carbons. [8d. 2 Figs.) May 6, 1885.— 
A spray of the hydro-carbon liquid is forced tinto the combustion 
chamber by means of an injector jet of superheated steam. ‘The 
air required for the combustion is admitted around the injector. 
(Accepted March 2, 1886), 


8607. T. Thom Seghill, Northumberland. 
and Bridges. (6d. 7 Figs.) July 16, 1885.— 
Revolving hollow firebars are or for keeping the fire free 
from slag. The air on its way to the combustion chamber is heated 
by being passed through the hollow firebars and bridge. (Sealed 
arch 5, 1886). : 
15,686. W. M. Fraser, Mid-Calder, Mid-Lothian, 
-B. Furnaces for Liquid Fuel. (6d. 4 Figs.) 
December 21, 1885.—Compressed air combined with steam is used 
for a liquid fuel into the combustion chamber, Means 
are provided for heating the air required for the combustion of the 
liquid fuel in addition to that passed through the injector. ¢ 
March 30, 1886). 


MANUFACTURE OF GAS. 


1026. J, Hanson, Bingley, Yorks. Purifying Coal 
Gas. (8d. 3 Figs.) January 24, 1885.—Coal gas is purified of 
the sulphur it contains by means of oxide of iron and ammoniacal 
liquor. The apparatus for this purpose is fitted with revolving 
agitators. (Sealed February 16, 1886). y 


2404, J. F. Braidwood, Greenwich, Kent. Retort 
Lids. (8d. 7 Figs.) February 21, 1885.—The lid is formed 
with a VY or double V-shaped edge all round its face, which is 
forced tightly against the planed face of the mouthpiece, A better 
joint is obtained by the use of the double edge, since a certain 

tof tar iscollected between these edges. The lever ais 
fixed on a spindle bin the centre of the crossbar a'. The end of 
the spindle 6 is cam-shaped on its face and eccentric to the 
spindle. A corresponding cam is formed on the lid ¢, so that 
when the lever a@ is moved the two campieces tighten on each 








other, while the eccentric spindle presses the concentric lid pro- 
jection, thus rubb the lid on the face of the mouthpiece, 
making a gas-tight joint. The crossbar a! may be conn to 
the lid ¢ by a connecting piece ¢, so that the crossbar and lid 





When the lid is closed the end of the crossbar is 
(Sealed March 16, 1886). 


move together. 
fastened by the self-acting catch g. 
[lid. 


2698. F. J. Rowan, Glasgow. Distilling Coal. 

6 Figs.) February 28, 1885. A vertical distilling chamber 10 is 
combined with one or more horizontal or inclined chambers 11 in 
which the coke is treated with steam. 12 is an automatic feeding 
arrangement which is operated mechanically. Appliances 13 for 

















automatically removing the ash or refuse matorial are arranged 
at the discharging end of the coke chamber. The steam supply 
pipes 15 may be placed in the combustion chambers 14 for the 
purpos Oe SS reRs, the steam ; 16 is the pipe for the egress 
of the gas which may be placed in any convenient position. 
GS ‘arch 28, 1886), 


3323. T. Alexander, 5. , and R. Pater- 
Kirkin barton. Apparatus for 

Oil Gas. (8d. 6 Figs.) March 14, 1885,—The oi! to 

be converted into gas is led into a horizontal retort by a number of 
horizontal pipes. The oil is partly converted in passing along the 
horizontal pipes, and the vapour isfurther acted on by the heat in 
passing from the back to the front end of the retort where the 
outlet is situated. (Sealed March 30, 1886). 


3790. W. Black, Stan Airdrie, Lanark. Manu- 
of Briquettes or el Blocks. {6d.) March 24, 
1885.—This invention relates to.the manufacture of briquettes or 
fuel blocks which may be available for heating, but which are 
specially applicable for use in lieu of cannel or gas coal in the 
manufacture of illuminating gas. Pitch obtained in distilling 
shale oil is mixed with pulverised coal dross, peat, or similar car- 
bonaceous material. (Accepted February 2, 1886). 


3870. R. Dempster, Jun., Newton Heath. Con- 
ensers Used in the Manufacture of Gas. (Sd. 4 Figs.] 
March 26, 1885.—This invention relates to annular condensers in 
which gas is allowed to pass through columns in annular ring 
formation, and is acted upon for the condensation or cooling of 
the same, by a current of air or water passing through the 
columns in a contrary direction, To prevent the varying action 
upon the gas resulting from varying temperatures of the external 
air, the columns are provided with annular jackets containing 
water, steam, or air. (Accepted February 12, 1886). 


996. G. Waller, London. Gas Retort Lids. [6d. 6 
Figs.) January 22, 1886.—The retort lid is pivotted eccentrically 
in order to obtain an eccentric motion necessary for cleaning the 
face of the lid and mouthpiece. (Accepted February 23, 1886). 


MANUFACTURE OF IRON AND STEEL. 


3724. W. H. Tooth, Newington Butts, and J. E. 
Rooker, Walworth, Surrey. Manufacture of Iron 
and Steel. (8d. 2 Figs.) March 23, 1885.—This invention re- 
lates to means for introducing dry coal dust into the tuyere holes 
of blast, cupola, and other furnaces and converters. The materials 
to be fed to the tuyere holes is reduced to powder by means of a 
a with grinding and feeding mill. (Accepted February 9, 
1886 


4744. F. J.P. Cheesbrough, Liverpool. (4. Hansen. 
Dortmund, Prussia.) Manufacture of Iron and Steel 
Direct from the Ore. (8d. 5 Figs.) April 17, 1885.—Two 
open-hearth furnaces A discharge their) products of busti 
into the central shaft B, which is to all intents and purposes a re- 
ducing furnace. The gases are drawn through the charge in the 
furnace B from the top of the furnace by an uster, The re 
thus withdrawn are used for heating the stoves C of the ‘‘ Whit- 
well-Cooper” type placed at one side of the furnace B. Within.the 
furnace B the ore and flux, with a sufficient quantity of. coal or 
coke, is placed, the whole being thoroughly mixed. office of 
the carbon is to keep the charge open to allow the gases to per- 
meate through the same and to produce in contact with the pro- 
ducts of combustion from the open-hearth furnaces A carbonic 
oxide and hydrogen, which rise through the ore in the furnace B, 
reducing the same to a metallic state, and impregnating it with 
carbon. The open-hearth furnaces A are supplied with gas from 
the gas producers D, which are worked to produce water vapour 
when steel is to. be made, and carbonic oxide only when foundry or 
pis iron is required to be produced. The air for the furnaces A is 

ighly pen by ing through the air stoves C.- The-central 
shaft B is fitted with the usual cap and bell for heating and drying 
the ore, fuel, a‘.d flux, before charging the same into the furnace. 








The open-hearth furnaces A are worked alternately. By the use of 
an exhauster to produce the necessary draught, the doors may be 
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— at any time to i ipulate the charge. (Accepted 
ebruary 26, 1886). 
Steel Manufac (8d. 


5275. A. Davy, Sheffield. ture, , 
8 Figs.) April 28, 1885.—A — converter a is suspended by 
gudgeons 6 db! fitted to turn in bearings c c' in a pair of side rods d 

ted by a bar ¢ and slung from an ordinary foundry 
crane. The converter is provided with the usual tipping gear /. 
It has tuyeres g in the bottom, and thetuyere-box A is in communi- 
cation, by a - t, with one of the gudgeons b of the converter, 
which is made hollow, and communicates by radial orifices k with 
a circumferential passage / made in the bearing ¢ in which the 
gudgeon turns. The bearings c cl are jointed to the side rods 









SS 





and are forced up on the underside in order to adapt them to be 
seated — the correspondingly forced upper ends of a pair of 
standards m m!', upon which the converter is thus supported 
during the operation of blowing. The standard m is tubular, 
and is connected with the air main by a pipe. When the blowing 
is performed out of reach of a crane, the standards are fixed upon 
a bogie carriage, and the converter, after being placed thereon, 
is detached from the crane and conveyed by the ie to the blow- 
ing stack, where temporary connection is made by a pipe between 
me standards m and the air main. (Sealed March 9, 


6596. A. Davy, Sheffield. Making Steel the Bes- 
semer Process. [8d. 5 Figs.) May 80, 1885.—This invention 
has reference to a portable suspended converter having a tubular 
—— in communication with the tuyere box. A flexible pipe 
n connection with the air main is adapted to temporarily make an 
air-tight joint with the end of the hollow gudgeon, whereby the 
converter may be charged from the cupola, conveyed to the blow- 
ing stack, blown, and poured, whilst suspended from the crane. 


(Sealed March 9, 1886). 

14,924. W. P. Thom Li 1. (C. Husgafoel, 
pe Finland.) Producing at Iron or 
Steel Direct from the Ore. (8d. 12 Figs.) December 5, 
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1885.—The ore is chatged with less coal than in common blast fur- 
naces, and the furnace is worked ata comparatively low tempera- 
ture. The furnace A is surrounded by double metallic walls 
between which air is forced in; by these means the is 
cooled and hot 

through pipes E into the ring B and from the latter to the nozzles 
F, The hearth H, which is placed under the furnace, is provided 
with whieels, and it can be pushed from the furnace, when the 
lump is‘ready, and another hearth containing burning coal is then 
pushed in. (Sealed March 12, 1886). 
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CASTING, MOULDING, &c. 

17,010. W.R. Lake, London. (A. Léger, Lyons.) Cast 
Metai Chains. [8d. 4 Figs.) December 29, 1884.—The metal 
moulds are constructed in two, four, or eight pieces, which are 
united by bolts, hinges, or frames in such a manner that the 
moulds can be very quickly taken to pieces and stripped from the 
castings as soon as the casting operation has been completed. 
The castings can thus be freed from the cores before cooling has 
taken place, so as to prevent serious strains on the moulds and 
castings. Steel containing carbon, manganese, chromium, or 
tungsten is employed in the manufacture of thechains. (Accepted 
January 1, 1886) 
6729. W. P. Thompson, Liverpool. (A. Kurzwernhart 
and E. Bertrand, Zuckmantel, Teplitz, aactrke) Coste of 
Iron or Steel Ingote. (8d. 7 Figs.) June 3, 1885.—This in- 
vention relates to an arrangement for casting ingots of malleable 
iron orsteel through a central or main mould with which one or 
more secondary moulds stand in direct communication, so that all 
gases evolved by the metal in the secondary moulds after casting 
may freely rise and pass into themain collecting mould and escape 
through it into the atmosphere. (Sealed March 5, 1886). 


pe J. Whitley, Leeds. Casting of Metals in 
Cc Moulds. (8d. 2 Figs.) October 7, 1885.—The 
metallic mould or chill 6 is lined with asbestos. An air tube 2 
passes through the spindle 1 of the driver, which is hollow for the 
purpose of conveying the gases from the liquid metal. One end 





of the mould is provided with a conical aperture which is ground 
to a joint with the nozzle end of the runner 8 through which the 
metal flows into the mould. When the metal has passed into the 
mould a Pd 9 is caused to descend into the neck of the runner. 
(Sealed March 19, 1886). 


14,401. F. Shickle, St, Louis, Missouri, U.S.A. Mould- 
ing of Metal Pipes. (8d. 10 Figs.) November 24, 1885,— 
The cluster of flasks B to be rammed is placed — the ramming 
stand A. The rammers C are dro through the compartments 
band through the rings a9 until their lower ends rest upon the 

indles a3, The sand D is placed in each ney ag nd around 
the rammer C and ring a®. Then by raising the lever al6 the 
rings a7 a9 are moved upwards upon the rammer C within the 
compartment b. The sand is thereby rammed in an upward 
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direction, and the portion of the mould, which forms the exterior 
of the socket of the Pipe, is thus completed. The sand in each 
of the compartments } is similarly rammed, after which the sand 
throughout the main portion of the compartment is rammed by 
the withdrawal of the rammers C. The rings a7 a? are then 
rotated within the compartment b by means of the lever a!6 so as 
to part the sand from the rings. The rings are then moved 
downward by depressing the lever a16. The duster of the flasks is 
then lifted from the a and the moulds are black 
washed. (Sealed March 5, 1886). 


TREATING ORES. 


4285. G. Attwood, London. Continuous Oxidising 
and Desul narietng of Ores, (8d. 3 Figs.) April 7, 
1885.—This invention ates to a method for the continuous 
oxidising and desulphurising of silver and gold-bearing minerals. 
The ore is first reduced to small particles, and it is then placed in 
a vertical furnace chamber with alternate layers of fuel. The 
whole is then subjected to the flame and heat of this fuel, and of 
One or more poe ys opening in the lower part of the furnace 
chamber, whereby the ore is roasted and combined with a certain 
proportion of potash or soda, (Accepted January 26, 1886). 


SMELTING PYRITES. 


10,621. J. Dixon, F. J. Blades, W. 8S. Douglas, D. 
Garlick, and W. Malcolm, Adelaide, South Australia, 
Process of Smel! Pyrites. (8d. ye agen mber 
8, 1885.—This invention relates principally to the smelting of 
copper pyrites, a high-pressure blast being blown directly 
threugh the melted pyrites to be treated. Raw pastes ina 
fine powder is delivered into the body of the molten charge, 


and the necessary heat for the reduction of the ore is thus 
maintained without further fuel. A is the blast cupola 
furnace. The hole C is always apes for the purpose of 
allowing the slag and gases to escape; H is the main b pe; I 
is the feed-pipe connected with the water tuyere built into the 
side of the furnace A; K is a portion of the main framework of 
the feeding apparatus provided with suitable bearings in which 
revolve the spindles of the’chain wheels L, L', L2. M is the feed-box 
into which project the feed-pipe I and feed blast-pipe I'. The 
crushed ore is from time to time delivered into the hopper Q in 
such a quantity as will fill the space between two of the d 


























0. As the sexagonal disc N revolves, the ore isdrawn by the 
discs O down the pipe P into the feed-box M, and is driven into 
the furnace through the feed-pipe I and by the hot blast. By 
shif: the n on the sets of wheels the quantity of ore de- 
liv into the feed-box can be regulated at pleasure. After the 
furnace has been heated the ore is introduced through the movable 
tap B. Whena bath of melted metal has been obtained the feeder 
is started and the feed gradually increased until the slag runs from 
the tap C. (Sealed April 2, 1886). 

SEPARATING METALS, 
2025. L.Q. Brin and A. Brin, Paris. Separating 
Metals, &c. [ee 2 Figs.) February 13, 1885.—This invention 


relates to the refining or separation of metals from their ores by 
heating the powdered metal or ore and subjecting it to treatment 
with oxygen. (Sealed February 19, 1886). 


3023. H. W: , HH. A. W A. 8. Johnstone, 
and W. W. . m, Manufacture of 
Nickel and tt. [6d.] March 27, 1886.—In separating 
copper from nickel and cobalt the metals are obtained in solution 


preferably as chlorides, sulphates, or nitrates, and the solution is 
subjeeted to the action of an electric current either from a voltaic 
battery or from adynamo-electric machine. The copper is reduced 
by the electric current, and is deposited on the copper or brass 
cathode, while the chlorine or acid which was combined with the 
copper is liberated at the carbon anode. The solution of nickel 
and cobalt may then be treated in the ordinary way for the separa- 
tion of these metals. (Sealed March 23, 1886). 


DISTILLATION OF AMMONIA. 
2578. H. Simeon, Mapenenter. (Berlin Anhaltische 
Maschinenbau-Actien-Gesellschaft, Berlin.) Distillation of 
from Ammoniacal Liquors, [lld. 9 Figs.) 

February 25, 1885.—This invention relates to apparatus for dis- 
tilling and concentrating ammoniacal liquors in a continuous 
manner. The liquors are ca downward 
column A, wherein, as they flow successively from one tray to the 
next below, they are brought into intimate contact with steam 
passing in a contrary direction. The steam is thus made to libe- 
rate the ammonia from those salts in the liquor which volatilise on 
boiling, the liquor being then made to flow through the pipe c 
into a chamber d containing milk of lime, whereby that part of 
the ammonia is dissociated which is combined with the fixed salts 
of the liquor. The milk of lime overflows through the Pipe eand 
descends into a well f in a second chamber F. In this well any 





suspended matter becomes deposited, while the liquor overflows 
its edge on to the surface T consisting of a series of circular steps, 
so that the liquor in flowing down over them becomes spread out 
in layers. Below the lowest step is a circular See pipe S 
into which steam is supplied through the branch S!, and the steam 
issuing thence is caused by the annular partitions ¢to pass upwards 
in intimate contact with the liquor flowing down over the steps. 
The mixed steam and ammonia vapour passes into the chamber d@ 
through tubes & situated within other tubes?. The mixed steam 
and vapour, after rising through the tubes &, has to descend again 
through / and issue in a finely divided state into the mixture of 
milk of lime and liquor contained in the chamber. The steam is 
thus caused to disengage afurther quantity of ammonia from the 
liquor, and then passes up through the tower A in the well-known 
manner, finally issuing together with the ammonia vapour through 
the pipe n, (Sealed March 16, 1886). : 


LININGS FOR FURNACES. 
2775. W. JA. w. Manufacture of 





clay is calcined and then pulverised with milk of lime until it be- 
ee 4 pasty — % —_ ats is - en a oe to 

ry ually before being ex to the action of intense heat. 
(Sealed March 5, 1886). P 


Pn ay J. Imray, wen don, (H. presume’ 5. Velen, 
aris. or [6d.]} 
March 10, 1885.—Pulverised chromic iron is mixed with, either from 
15 to 20 per cent. of magnesian or other limestone or of pulverised 
carbonate of magnesia, or with from 5 to 10 per cent. of slaked 
magnesian or other lime, or of hydrate of magnesia with or with- 
out a small admixture of water, which allows of the mixture being 
well rammed. Or oe of chremic iron are cemented together, 
the hollows being filled up wits a mortar composed of pulverised 
chromic iron and nesian es other lime, or hydrate of mag- 
nesia and water, mixed to a thiek paste, and applied as a mortar. 


(Sealed Mareh 16, 1886). 
MISCBBLANEOUS. 
1737. F.. Elmore, Londen, Manufacture of Tubes, 
linders, Rings, and Bars. (8d. 9 Figs.) February 7, 


1885.—This vention relates to the manufacture of tubes, 
cylinders, or bars of any desired shape by means of electro-deposi- 
tion of metal upon cores or segments that are fitted together to 
form the foundation upon which the deposit shall be made. The 
core may, after the production of the article, be removed for re- 
use. . (Sealed February 6, 1886 


2005. C. Neil, Sheffield. Tube Vices. [8d.. 5 Figs.} 
February 13, 1885.—The vice consists of two chilled cast-iron or 
steel jaws, with the gripping teeth cast on. The two jaws are 
bolted ether, the bottom jaw being screwed down upon a 
bench. (Sealed February 16, 1886). 


2835. J.C. Ridley, Newcastle-upon-Tyne. Meltin: 
Destiver Lead. [4d.) March 3, 1885.—The melt. 
ing and desilverising pots are made of cast steel for the Pp of 
securing lightness and capability of resisting destruction . ex- 
pansion and contraction of the material. (Sealed March 16, 1886). 


G. H. Lloyd, Edgbaston, Warwick. Pro- 
du 7 tice. [8d. 15 Figs.) March 4, 1885.— 
Agitation is produced in moulds containing water to be frozen by 

elevating and depressing the level of the same by the 
in application of fluid pressure derived from a source 
external to the moulds. (Sealed March 16, 1886). 


3155. J. Lodge, brook, Gloucester. Machinery 
for Cutting Coal. 4 Figs.) March 11, 1885.—This in- 
vention relates to a machine, driven by compressed air or steam, 
for cutting coal, when in its natural state in the earth. (Accepted 
March 2, 1886). 


3816. E. Ormerod, London, and W. C. Same, 
Charlton, Kent. Rendering Cements Luminous an: 
f. (6d.] March 27, 1885.—Cements, concretes, 
and similar substances are rendered luminous by the introduction 
of a phosphorescent substance by means of which the cemented 
surface, when exposed to rays of light, becomes luminous in the 
dark. (Sealed March 19, 1886). 


4605. F. and M. H. Simpson. 
Machinery for Pig Iron. (8d. 
14, 1885.—This invention relates to a very strong apparatus for 
breaking pigs of iron into pieces of a convenient size. (Accepted 
February 5, 1886, 


4710. M, Keenan, London, Composition for Pro- 
ae. Boilers, Pi; and other Objects ainst 
Radiation. [4d.) April 16, 1885.—Keenan’s composition for 
protecting boilers against radiation is strengthened by adding a 
suitable quantity of pulped swedes or turnips, together with 
magnesium, sulphate of lime, and a small quantity of vegetable 
size. (Accepted February 2, 1886 


5263. C. A. McEvoy, London. Mines and Land 
To 0 A tus. (8d. 2 Figs.) April 28, 1885.—This 
invention relates to a land torpedo consisting of a case contain- 
ing within it the — and also the fuze which is so arranged as 
to be fired by the pressing inwards of a part of the case. (Accepted 
February 23, 1886). 


14,064. H. Mathey, New York, U.S.A, Manufac- 
ture of Cement and Lime. [4d.] November 17, 1885.— 
The materials to be burned are first pulverised to a fine powder 
and then calcined, while in a condition of agitation and in a state 
of dissemination. (Sealed March 23, 1886). 


15,089. A.M. Clark, London. (£. Turpin, Paris.) Ex- 
ives, (8d. 1 Fig.) December 8, 1885.—This invention re- 
ates to the use of trinitro-phenol, or picric acid of commerce, as 
an explosive and detonating substance for charging mines and 
projectiles. (Sealed March 29, 1886). 


15,250. H.H. Lake, London. (L. Poillon, Paris.) Ro- 

Pum (8d. 4 Figs.) December 11, 1885.—This in- 
vention rela to a number of. minor improvements in the 
“*Greindl” pump. (Sealed March 23, 1886). 


15,252. P. M. Justice, London. (C. Dietzsch, Malstatt, 
Germany. for Burning Limestone. [6¢. 
Figs.) ber 11, 1885,—The limestone or lime is first heated 
by means of the escaping heat from the furnace. Fuel is then 
added to the heated mass as it sinks down into the burning 
chamber, and it is cooled, or partially cooled, before being with- 
drawn. (Sealed March 19, 1886). 
15,528. C. E. Bichel, Berlin. Explosive Com- 
pounds. [4d.) December 17, 1885.—This explosive compound 
consists of a liquid hydro-carbon, sulphur, and nitrate of potash. 
(Accepted February 2, 1886). 
565. T. R. Shillito, London. (F. Westmeyer, St. Johann- 
an-der-Saar, German and Rel Me- 


» Lancaster. 
2 Figs.) April 


y). ‘e 
chanism for the Cagesof Mines. (6d. 2 Figs.) January 
18, 1886.—The cage is retained and Sanne by an elbow joint 


which is combined with a link in such a manner that the cage sus- 
pended from the rope may be released for descent without it 
preieney. being necessary to raise the cage higher by winding 
rom the engine. (Accepted February 26, 1886). 


1161. W. P. Thom: Liverpool. (EZ. H. Cowles 
and A. H, Cowles, Cleveland, Ohio, US-4.) for the 
Walls of Electric Furnaces [id. 2 Figs anuary 26, 
1886.—The finely pulverised charcoal used for lining the interior 


walls of electric furnaces is treated with certain chemicals of such 
a character, that the temperature of reduction of the interior 
walls when formed of the same, will be above that of the material 
being acted upon by the current in the furnace. Water imprec- 
nated with lime is preferably used for this purpose. (Accepted 
February 26, 1886). 
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with illustrations of inventions patented in the 
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Donald, Glasgo 
Refractory Materials Suitable tor Lining Furnaces 
and Converters. (6d.) March 2, 1885.—Irish bauxite or alum 
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THE HAWKESBURY BRIDGE. 


THE accompanying map showing the most im- 
portant railways at present in existence in Southern 
and Eastern Australia, with their several extensions 
either in course of construction or projected, gives 
a correct idea of the rapid progress made towards 
opening up internal communication and completing 
through routes between the capitals of adjacent 
colonies. Unfortunately the differences of gauge pre- 
vent physical junctions, and must cause delay and 
expense in the transfer of traffic entering or leaving 
New South Wales ; this inconvenience may not be 
felt so long as the loss of time incidental to the 
customs duties imposed by the colonies on each 
other remain in force, but the time cannot be far 
distant, when the convenience of uniformity on the 
through routes will necessitate, as has been the 


Southern and Northern Railway systems of New 
South Wales fully justifies an outlay in excess of 
the ordinary mileage cost of existing lines. 

The works now in hand on this length have con- 
siderable engineering interest ; tunnels and rock- 
cutting continually occur, and almost immediately 
after leaving the junction with the present railway, 
the Parramatta River is crossed by a wrought-iron 
bridge with six openings of 150 ft. each, whilst on 
other parts of the route, in addition to long lengths 
of timber trestle-work approaches, twenty-six open- 
ings of 60ft., with wrought-iron girders, are used 
for crossing the creeks, which become flooded in 
the rainy season. 

The most interesting undertaking, however, is 
the bridge crossing the Hawkesbury River, which 
when completed will be the biggest work of its 





kind in the southern hemisphere. The point of 
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case elsewhere, an unbroken gauge throughout, to 
prevent congestion of traffic on the frontiers. 

New South Wales is to be congratulated on 
having selected a gauge of railway which has out- 
lived other widths, and become the standard in the 
countries where it has been introduced ; we see no 
reason why, when the battle of the gauges comes to 
be fought out in Australia, the choice should be 
reversed in her case, great as may be the expenditure 
of conversion of those colonies who did not lay down 
the inevitable 4 ft. 8} in. gauge in the first instance. 

The most important extension now under con- 
struction is the Southern and Northern Junction 
Railway of New South Wales, about 90 miles in 
length, starting from the existing railway running 
out of Sydney and crossing the Hawkesbury River on 
its route to join the northern system at Newcastle. 
This length is being built as a first-class double 
line of railway in anticipation of the traffic not only 
between the two principal business centres of the 
colony, but that which may be expected to follow 
the opening of the through route between South 
Australia and Queensland. 

The construction of a railway in proximity to the 
east coast necessitates some very heavy works, but 
its importance as a communication between the 





| crossing selected (see map of site annexed as well 
as general map) is about 36 miles from Sydney, 
15 from the sea, and a few miles below where the 
great north road traftic is taken across at Wiseman’s 
Ferry. After passing over a shallow branch of the 
river the railway enters a tunnel through Long 
Island, and emerges on the bank of the main 
channel about 45 ft. above high water ; after pass- 
ing over the bridge it will enter a side cutting on 
the projecting promontory of Mullet Point, and 
leave the banks of the river at the head of a short 
creek running back from the main stream. At the 
site of crossing the scenery is extremely wild and pic- 
turesque, high rocky cliffs generally springing direct 
from the water’s edge, backed by hills rising to 
600 ft. close to the river, the banks of the latter 
being cut up into innumerable creeks with occa- 
sional islands, the country round being still un- 
cleared and covered with timber. The tide at this 
point has a range of 3 ft. to 7 ft., and under certain 
conditions runs at the rate of three to four knots an 
hour. ‘lhe Hawkesbury River rises on the eastern 
slopes of the Blue Mountains, and with its branches, 
| together 330 miles, drains an area of about 8700 
| square miles, it being the largest river in New South 
' Wales falling into the Pacific. Its upper parts are 








subject to great variations of volume between the 
dry and rainy seasons, the lower are navigable for 
small steamers which make Wiseman’s Ferry the 
loading port for fruit and garden produce for the 
Sydney markets. Between the site of the bridge 
and the sea there is ample depth for the largest 
vessels, Broken Bay, within the entrance at Hawkes- 
bury Heads, being used as a harbour of refuge. 
After having given long consideration to different 
systems of railway communication suitable to the 
case, the Colonial Secretary, at the instance of the 
Minister of Public Works, instructed Sir Saul 
Samuel, K.C.M.G., to publicly advertise for ten- 
ders and designs for the complete construction 
with a year’s maintenance of a bridge 2896 ft. 
between abutments, having a clear headway above 
high water of 40 ft., to carry a double line of rail- 
way 4 ft. 84 in. gauge, the conditions stipulating 
the superstructure to be of steel and the piers to 
be founded at an indicated depth, in some cases 
170 ft. below water level. 

In response, fourteen tenders for the work com- 
plete, accompanied by designs, as illustrated by the 
two-page engraving which we publish this week, 
were received by the Ist of June last, the amounts 
of the tenders (excluding the Phoenix Bridge Com- 
pany’s offer, which was for iron) ranging from 
296,3501. to 702,384/., and the time for completion 
from two to four years. 

A bare glance at the designs shows either the 
piers are unnecessarily massive in some cases, or 
undoubtedly too slender in others ; this great want 
of uniformity is due no doubt to a limiting pres- 
sure on the foundations not being specified in the 
conditions, though minute instructions were given 
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for the superstructure. It seems probable that this 
lack of information or conditions regarding the 
doubtful and most costly portion of the work, may 
be a reason why so few firms known as bridge 
builders appear to have availed themselves of the 
opportunity of tendering, so reducing the competi- 
tion to the disadvantage of the colony. 

The result, as our readers are probably aware, is 
that the contract has been placed with the Union 
Bridge Company, of New York, whose offer was 
recommended both by the Committee of Engineers 
appointed to select one design, and by Sir John 
Fowler, K.C.M.G., the consulting engineer to the 
colony. We hope before long to illustrate fully 
the structure which the Union Bridge Company 
propose to erect. 

Local requirements and additions recommended 
by the Committee may somewhat modify the details 
of some of the parts and so increase the cost, but 
allowing for these additions the Committee reported 
that they still considered the selected tender the 
most economical of those which complied with the 
conditions, and met their views of stability. In 
addition to the selected bridge we hope to illustrate 
shortly as typical of Continental and British practice, 
those designs specially commended by the Com- 
mittee and Sir John Fowler. 

In conclusion, we cannot help expressing our 
regret that so few high-class designs were received ; 
the majority either fail to fulfil the conditions or 
have been carried out in a manner that left no chance 
of success. Ina case of this kind, where the dis- 
tance was too great to expect contractors to make 
a personal examination of the site, a higher class 
of design and a greater equality in the amounts of 
the tenders would have been attained if the con- 








ditions had included the alternative of either con- 
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tractor’s tenders on their own plans, or upon one by 
the Engineer-in-Chief for Railways, whose success 
in other works and long local experience could not 
fail to have been embodied in his design, giving 
confidence to those who no doubt under these cir- 
cumstances would have tendered, and assisting 
others who proposed modifications or alternatives, 
and so enabling a selection to be made from the 
majority instead of the minority of firms capable of 
carrying out so important a work, 
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Marine Propellers. By Sypnry W. Barnasy. London: 
. and F, N. Spon. 

Tus work is a reprint of three lectures, delivered 
by Mr. Barnaby at the Royal Naval College, in 
1885. As its name implies, the book treats of 
marine propellers generally ; but its main feature 
is an attempt at the solution of a problem, which has 
long puzzled marine engineers, viz., the determina- 
tion of the most suitable dimensions, form, and 
speed of screw, for given conditions of resistance 
and speed of ship. 

The determination of the thrust that will be de- 
livered by a screw propeller at a given speed isa 
problem which has completely baffled any attempts 
at its solution by @ priori reasoning, owing to the 
extremely complicated nature of the motion of the 
particles of water acted on by the screw, both 
before and after contact with it. Hence the ex- 
treme importance of such experimental investiga- 
tions, which have no doubt been suggested by the 
somewhat similar experiments on model ships and 
screws, first systematically carried out by Mr. W. 
Froude. 

As stated in the preface, the method described, 
and the data which are published, are the outcome 
of some 550 experiments with model screws, made 
by the author in conjuction with Mr. Thornycroft, 
the well-known torpedo boatbuilder. 

We propose here to examine the method de- 
scribed of determining the best dimensions and 
form of screw to propel a given vessel, at given 
speed, by means of experiments with model screws, 
and also of estimating the diameter of screw 
necessary to transmit a given horse-power at a 
given speed, from the known horse-power trans- 
mitted by a similar screw of different absolute size 
at some other speed, the necessary data being 
obtained in this case from the trials of some vessel 
somewhat similar in form to the proposed vessel. 

Both these operations, as described by Mr. 
Barnaby, depend upon the following formule : 

I. The diameter squared is proportional to the 
indicated horse-power, and inversely proportional 
to the cube of the speed. 

II, The revolutions per minute are proportional 
to the speed and inversely proportional to the 
diameter. 

It may be interesting to examine how far these 
Formule agree with recognised principles of 
mechanics, and what assumptions are involved in 
them. The fundamental relation, which the 
Formula I. expresses, is that to propel a ship at any 
given speed the thrust of the propeller must be 
equal to the resistance of the ship at that speed. 
Starting from this equation the formula may be 
derived thus: The thrust of the propeller is equal 
to the rate of change of momentum in the propeller 
race, or adopting the notation 

T=thrust of propeller. 
D=diameter cf propeller. 
v=speed of propeller, 
V=speed of ship. 
R=resistance of. ship. 
E=effective horse-power. 
P= indicated horse-power. 
T=c D?v(v-V). : 
where c is some constant. 

Here c D® v expresses the mass of water acted on 
by the propeller in unit time, and the assumption 
(a) is involved that in similar screws this mass is 
proportional to the disc area and the velocity of 
screw. (v—V) represents the change of velocity 
experienced by the particles of water in the race 
owing to the action of the propeller, or in other 
words, the real slip, and the important assumption 
(6) is made that this change of velocity varies as the 
difference between speed of propeller and speed of 
ship, or as the apparent slip. 

Again, the resistance of the ship may be ex- 
pressed as the effective horse-power divided by the 
speed, or 


(1) 





_E 
R= Vv (2) 
Equating the value of T given by (1) to the value 
of R given by (2), we have 


ety (v-V)= ¥ 


Making now the further assumption (c) that the 
apparent slip ratio is constant, v and (v—V) are each 
proportional to V, and may be replaced by V in 
= equation, the constant ¢ only being changed. 
Thus 


E 
1D? v= EF 
f v 


Assuming also (d) that the effective horse-power 
bears a constant ratio to the indicated horse-power, 
the equation may be written 
WE 
e' D3= ve 

which is seen to express Mr. Barnaby’s Formula I. 
quoted above. Assumption (a) may be accepted as 
reasonable. Assumption (b), on the other hand, must 
be very far from true in vessels of dissimilar form, 
and the discrepancy in passing from a model screw 
carried, asin Mr. Barnaby’s experiments, at the 
bow of a steam launch, to a screw working at the 
stern of a ship, may be expected to be greater still. 
Assumption (c) is provided for by the Formula IL., 
which fixes the relation between the revolutions of 
the two screws, necessary to give the same slip 
ratio. Assumption (d) is one which, though far 
from true as a general statement, is often made in 
passing from one ship to another somewhat similar 
in form, and in type of engine. 

The formulz quoted above, although they do not 
take account of all the varying conditions of actual 
practice, may therefore be considered as affording 
a ready means of approximating to the necessary 
diameter of screw to fulfil given conditions, and its 
appropriate rate of revolution ; but as requiring 
discretion and experience in the selection of ex- 
emplar ships and screws to give satisfactory results. 

Mr. Barnaby, however, does not stop here, but 
calls in the aid of model experiments to determine 
(1) what form of screw, as affected principally by 
ratio of pitch to diameter, and by blade surface, 
gives a maximum efficiency ; and (2) the number of 
revolutions per minute at which that maximum 
efficiency is attained for a given speed. In these 
experiments, which are described with tolerable 
completeness, the model screw is carried on a shaft 
projecting through the bow of a steam launch, which 
can be propelled at some constant speed, by an in- 
dependent screw. The shaft is made to revolve by 
a small engine, and is capable of free motion in a 
fore-and-aft direction, so that its thrust may be 
measured by the extension of a spring, and auto- 
matically recorded on a revolving drum. The ob- 
servations to be made are the following : 

1. Thrust of model screw. 

2. Revolutions of model screw. 

3. Turning moment causing the screw to revolve. 

4, The speed of the launch. 

5, Equal intervals of time. 

These observations are made for a series of 
different rates of revolution of the model screw, but 
for a constant speed of the launch. From the above 
data the useful work done per minute represented 
by the product of thrust and speed of launch, and 
also the energy expended per minute, may be found 
at each of the series of different rates of revolu- 
tion ; and the ratio of these two quantities gives 
the corresponding efficiency. Representing by 
abscisse the different rates of revolution, and by 
ordinates the corresponding efficiency, a curve of 
efficiency may be drawn which shows not only the 
absolute efficiency of the model screw at any par- 
ticular rate of revolution, but the change of effi- 
ciency corresponding to variations in the rate of 
revolution. 

Having by this means found a good propeller, 
and the number of revolutions giving maximum 
efficiency with a given speed of launch, or in other 
words the best slip ratio, by applying the formule 
quoted above tothe data so obtained, curves may 
be drawn, of which examples are given in the book, 
representing for any speed the diameter necessary 
for one horse-power, and the appropriate number 
of revolutions for maximum efficiency. From these 
curves the diameter and revolutions for maximum 
efficiency may be found for any speed and any 
horse-power, always supposing the screw adopted 
to be similar to the model from which the data for 
the curves were obtained. 

Having now described Mr. Barnaby’s method, 





we must notice certain defects, as they appear to 
us, in the application of it. It is to be regretted 
that Mr. Barnaby has given no account of his ex. 
perience as to the effect which the different condi- 
tions, under which the model screw and the actual 
propeller work, have in modifying the results 
arrived at by the use of his formule. The model 
screw carried at the bow of the launch works pre- 
sumably in nearly still water, while the water in 
which the actual propeller works has motion in the 
same direction as the propeller ; it might, therefore, 
be expected that, for a given horse-power, either 
the diameter or the revolutions must be diminished 
in the case of the actual propeller below the values 
given by the formule. 

Again, the indicated horse-power which has been 
estimated for the propulsion of a vessel is used in 
the formulz as correlative to the energy expended 
per minute in causing the model screw to revolve, as 
measured by the product of the turning moment 
and the angular velocity. Since, however, a part 
of the estimated indicated horse-power is expended 
on overcoming friction in the engine, it would 
appear that on this account also the diameter found 
from the formula would be too great. These are 
points wnich further experience will no doubt 
clear up, and we understand that in a second 
edition, which will shortly appear, some informa- 
tion on this head will be supplied. It may also be 
suggested that, in view of the increasing use of 
twin screws, especially in vessels of war, any infor- 
mation which Mr. Barnaby can supply with respect 
to their efticiency, and the modifications of his for- 
mulz which may be necessary in passing from 
single to twin screws, will be of great use to the 
profession generally. 

An important point, which is clearly shown by 
these experiments, is the very rapid loss of efti- 
ciency caused by the use of too large a propeller at 
a low rate of revolution, and the importance of this 
is emphasised by the fact that a high rate of re- 
volution also enables the weight of engine per 
indicated horse-power to be kept low. 

It is pointed out by Mr. Barnaby that the course 
frequently adopted in designing marine engines, of 
determining the revolutions without any reference 
to the efficiency of the propeller, which the engine 
is designed to drive, is exceedingly irrational. On 
the whole the book contains many valuable ideas 
and suggestions, and is worth the attention of all 
who are interested in the question of marine pro- 
pulsion. On the other hand, a want of care is 
noticeable in the arrangement of the book ; and 
there is a tendency to repetition, as well as a want 
of clearness where the subject is treated algebrai- 
cally. The usefulness of the book is also to some 
extent impaired by the occurrence of arithmetical 
errors, which cause much confusion, and may lead 
to appreciable mistakes. It may be hoped, however, 
that in the second edition of the book these faults 
will be corrected, and the usefulness of the work 
considerably extended. The book closes with an 
interesting description of the screw turbine pro- 
peller, which has given such remarkable results as 
fitted by Mr. Thornycroft to light draught steamers 
in place of the- stern-wheels hitherto universally 
employed in such vessels. 

Solutions of Weekly Problem Papers. By the Rev. JOHN 
J. Mitng, M.A. London: Macmillan and Co. 
This is an octavo of 340 pages containing solutions 
to all the problems set in the weekly papers of the 
same author which we recently reviewed. There 
are probably few mathematical masters who, 
having in the course of their scholastic duties to 
work through such text-books as Salmon’s Conics, 
Besant’s Hydrostatics, or Todhunter’s Calculus, 
have not bethought themselves in time of keeping 
duplicates of their solutions to questions of peculiar 
interest or unusual difficulty. None better than 
professionals know how comfortable a thing it is 

to have such manuscript keys in their possession. 

It was fortunate for Mr. Milne that during a 
period of years he had a class of intelligent lads to 
prepare for mathematical scholarships, for it 18 
doubtless owing to the necessity under which he 
had to exercise the patience and ingenuity of his 
young aspirants that we owe his ‘‘ Weekly Problem 
Papers” and its companion volume of solutions. 
Mr. Milne must have looked through many a score 
of college and university examination papers before 
getting together such a number of mathematical 
gems and cruces ; and one can fancy, without un- 
due strain, the eagerness with which both master 
and pupils set a solving them. 
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| Some’‘of the exercises in algebra and trigonometry 
are, in the language of schools, incontestably “‘ heavy 
grinds ;” but intending candidates for mathematical 
honours must make up their minds to be well drilled 
and proficient in the craft of the ‘‘ grinder.” 

In looking through this book one cannot fail to 
notice the elegant and complete manner in which 
the solutions are put down. Necessary explana- 
tions are briefly given, and every step towards the 
required result is clearly shown. Indeed, the 
book leaves nothing to be desired on the score of 
clearness and fulness of exposition ; and from the 
facility with which formule of all kinds are handled, 
the beauty of many solutions, and the ingenuity 
and the suggestiveness of others, one unmistakably 
recognises the mathematician who is smitten with 
love for his subject, and whom long practice has 
rendered unusually deft. 

This book is intended chiefly for the use of 
mathematical masters and tutors, whom it will 
furnish with a large number of solutions to typical 
questions in the higher parts of elementary algebra, 
trigonometry, conics, and mechanics. But it will 
do more than this; it will be specially serviceable 
to them in refreshing and extending mathematical 
ideas, in exhibiting the most approved methods, 
and showing how to put down work logically and 
elegantly. In this way the ‘‘ Solutions of Weekly 
Problem Papers” will be found to have a highly 
educational value. 
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THE CRUISE OF THE “MEANDER.” 
(Continued from page 345.) 

“Turn the hands up, and let them fall in! 
Sound the get up steam bugle! Send down to the 
first lieutenant and say that I should like to see 
him at once !” 

— were Captain Sharpe’s orders to the officer 
of the watch as he came over the side of H.M.S. 





Meander at twelve o’clock in the night of which we 
have been speaking ; and having given these orders, 
the worthy officer proceeded to his cabin to get out 
of his evening dress into a seasuit. Everybody on 
board the Meander had already heard the news 
about war being proclaimed with France, and con- 
jecture had been very busy with what was to take 
place next. Consequently the return of the cap- 
tain had been eagerly awaited ; so when he did 
come on board, and his advent was immediately 
followed by the pipe, ‘‘ Clear lower deck,’ &c., 
nobody was very much astonished. In a shorter 
time than I have taken to tell it, the men had all 
fallen in on the quarter-deck, and the first lieute- 
nant had received his orders from the captain. Con- 
sequent on these orders sail was made, and as the 
land breeze at that time blew off the shore, and the 
ship was only shackled on to the buoy, there was no 
difficulty experienced in getting out of the harbour 
under sail. Meanwhile steam was being got up, 
and long before the ship was out of the influence of 
the land breeze, the engines could be started, and 
then as the N.E. trades would have to be steamed 
against, the sails were furled, the masts got down, 
and away they went, heading for Barbadoes. The 
distance from Jamaica to Barbadoes is about 1300 
miles ; so as they were only steaming at about 15- 
knot speed, eight o’clock on the third day saw 
H.M.S. Meander at anchor off George Town, and 
Captain Sharpe proceeding to the house of the 
governor to pay his respects and ascertain if any 
change had occurred in the aspect of affairs since his 
leaving Jamaica. Nothing had occurred, and in 
accordance with his orders Captain Sharpe again 
got under way, and proceeded to his cruising 
ground to the northward and eastward of the 
islands. Once there, the fires were put out, and 
H.M.S. Meander cruised about under canvas on 
the look-out to protect any of our commerce that 
might need it, and intercept any of the enemy’s 
merchantmen making to or from the West Indies. 

The morning after leaving Barbadoes, Undrill 
came up to Captain Sharpe with a letter in his hand, 
and, after the usual salute, said : 

‘* Here’s another wonderful invention, sir. It is 
a pity it wasn’t brought out a little earlier; we 
might have had it amongst our curiosities.” 

‘* What is it ?’ asked the captain. 

‘“*A new machine gun, sir. One that will do 
everything but talk. You just turn a tap and it 
goes on firing until it is stopped without any one 
bothering their heads about it. It is an invention 
of Mr. Hiram Maxim, of Hatton Garden, London; 
the electric light man, you know.” 

‘*TIndeed ; that sounds very well, at all events ! 
Have you a picture of it?” 

‘*Yes, sir,” answered Undrill, producing a draw- 
ing ; ‘‘and this is the rough description of it, which 
I will read out to you: 

‘*There is but one barrel, which is surrounded 
by a water-jacket contained in a casing. This gun 
may be likened to a small engine, the barrel under 
the influence of the recoil acting as the piston ; the 
breech-block as the crosshead, and the sear and 
trigger as the valve gear. The cartridges, to the 
number of 333, are placed side by side in a canvas 
belt secured with brass eyelets and strips. One end 
of this belt is connected to the arm of a rotating 
wheel, and the gun is worked by hand until the 
first cartridge is driven into the barrel. Then the 
trigger is pulled, this cartridge explodes, the breech 
bolt is unlocked from the barrel, the empty case is 
extracted, moved on one side, a loaded cartridge is 
brought in front of the barrel, the arm is cocked, 
the cartridge pushed home, and the trigger pulled, 
when the explosion of the cartridge operates the 
same as the first. Thus the firing may be kept up 
automatically without any action on the part of the 
attendant as long as there are any cartridges in the 
belt. The weapon is mounted on a tripod stand, 
and between it and the top of the stand is placed a 
magazine, which is protected from the enemy’s fire 
by a pair of light shields. The gun can be rotated 
about the vertical axis by means of a handle, which 
turns a tangent screw, or if the three-armed nut at 
the bottom of the axis be slackened the barrel can 
be moved by hand to spread the fire over a consider- 
able area. If a definite piece of ground is to be 
subject to the fire, such as a bridge, a pass, or a 
ford, the gun can be sighted in succession to each 
end of the space, and its motion beyond those 
limits prevented by adjustable nuts on the screw 
spindle. 

‘‘The elevation is altered by turning a hand- 
wheel on the inclined strut, stretching from the 








stand to the rear of the gun. By slackening 
a clip on this strut the screw is thrown free, 
and the weapon can be elevated and depressed by 
hand. 

‘“‘That is the general ‘description of the gun, 
sir,” continued Undrill; ‘‘and here follow the de- 
tails of the mechanism* by which the loading and 
firing is effected, which requires close attention in 
order to understand it, and therefore you would 
probably prefer looking at it by yourself.” 

‘*Thank you very much,” said Captain Sharpe. 
‘* Ts this a rifle calibre gun?” 

‘¢ That particular one is, sir,” answered Undrill ; 
“ but I hear that Mr. Maxim proposes having them 
of all sizes, and indeed I understand that his ambi- 
tion is not limited to the construction of machine 
guns on this principle, but that he has it in his 
mind to apply it to the very heaviest guns. That, 
however, is still in futuro, butI have no doubt we 
shall live to see the day.” 

‘© Ah! well, the more the merrier,” returned the 
captain ; and the conversation then turned upon 
other matters. 

During this time the drills were regularly carried 
out, and every other day the masts and yards came 
down and wentup again. The series of lectures on 
every fitting in the ship, even to the engines, were 
rigorously carried out, but as in my present work I 
propose confining myself to describing the machine 
guns, I will not enter into the details of the other 
arms, the more especially as I have more stirring 
events to which to introduce the reader. 

It was on the morning of the 20th July, if I 
recollect rightly, at daylight, that the masthead- 
man reported five sail in sight, and as the light 
increased two of them were made out to be 
steamers, one evidently a merchant steamer stand- 
ing away to the northward, while the other, by her 
heavy and square-looking appearance, was a man- 
of-war, and appeared to be standing in the same 
direction as the first, though at some distance 
astern of her. The other three vessels were small 
brigantines, and were standing to the south-west, 
and apparently making for one of the West Indian 
Islands. Captain Sharpe made it a rule always to 
be on deck at daylight, and as soon as he had seen 
the square-rigged craft, instantly ordered steam to 
be got up full speed, and proceeded to the maintop- 
mast head to have a good look at the strangers. 
From his elevated position he was enabled to see 
the hulls of the two vessels, and was instantly 
convinced that his first surmises were correct, and 
that the merchant steamer was being chased by 
the heavy-looking stranger, whose general appear- 
ance, to say nothing of the turrets which appeared 
from this elevation, at once denoted a man-of- 
war. Further, the rig and other tokens which are 
unmistakable to the experienced eye, proclaimed 
her a foreigner, and as far as Captain Sharpe could 
make out an ironclad. At this time H.M.S. 
Meander was on the starboard tack under all plain 
sail, and heading to the north-west, while the two 
strangers were very nearly astern of her, and stand- 
ing to the northward. Captain Sharpe, after a minute 
examination, hailed the deck to hoist the colours, 
firea gun, shorten sail, and get the masts down, 
and hoist out the torpedo boat. No sooner said 
than done, and in a very few seconds the white 
ensign was flying at the peak, while the heavy 
boom of a gun was heard, and the men ran aloft to 
shorten sail. The effect of this manceuvre was 
soon apparent, for the chased ship at once altered 
course, and edged away more towards the Meander, 
while her pursuer, as if disdaining any conceal- 
ment, at once hoisted the tricolour, and continued 
after the other shipas before. Captain Sharpe now 
descended to the deck, and rubbing his hands as he 
ascended the bridge ladder exclaimed : 

‘* Well, Olystone, here’s something for us at last, 
and a mighty big fish, too, if I’m not mistaken. If 
that isn’t a French armoured cruiser I'll eat my 
hat,” and taking off the covering in question he 
looked at it thoughtfully, while he scratched his 
head with the other hand. ‘This is just the 
chance we have been looking for,” he continued, 
‘*and now we will be able to solve the question of 
iron versus wood. I’m afraid I shall not be able to 
spare you a very big prize crew, Olystone, and 





* T have not considered it advisable to enter the details 
of this mechanism here, since I profess only to give a 
popular description of these machine guns, and am afraid 
of wearying the general reader, but a full description will 
be found in ENGINEERING, November 7, 1884, and I have 
no hesitation in saying that it is one of the most striking 





instances of mechanical genius ever seen, 
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THE SMITH-CASSON GAS PRODUCER 


(For Description, see opposite Page.) 
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indeed 1 think the best way will be to take her to 
the Bermudas, and get a proper crew there. How- 
ever, we have two or three hours to think about 
that yet. I wonder if those engines are ready 
yet?” And going to the engine-room telegraph he 
gave the pointer a violent swing to ‘‘ Full speed 
ahead.” ‘There that will wake them up,” he con- 
tinued ; ‘‘ but,” looking at his watch, ‘‘ they have 
only had half an hour yet, and one can hardly 
expect them to be ready.” 

To his astonishment the return signal from the 
engine-room at once indicated ‘‘ Full speed,” and a 
second afterwards the screws were heard turning 
ahead. Mr. Head had excelled himself, and been 
true to his name. 

‘*Well done, Head!” murmured the captain, 
who then turned to the navigating lieutenant and 
said: 

‘* Reduce to slow speed, ani keep her heading 
as she goes until the spars are down, and every- 
thing stowed away, and then we'll head up for the 
Frenchman. I must have a look at him mean- 
while, and see if I can make out who he is, and if 


along for commission, and I have not the least 
doubt that itis she. I’ll just look at the description of 
| her again ;” and he disappeared into his cabin, re- 

turning very shortly afterwards with a book giving 
|information about the ships of foreign navies. 
| From this book it appeared that the Bayard was a 
| cruiser of 5881 tons displacement, 270 ft. long, 
| having 9? in. of compound armour round her water 
| line, and 8? in. round the guns, which were 
_mounted in barbette towers. She carried four 15- 
| ton guns in the barbettes, two 19 cm. 8-ton guns, 
| one forward and one aft on the upper deck, six 6-in. 
| guns of about three tons weight on the main deck 
| (which was unarmoured), twelve Hotchkiss revolv- 
| ing cannon of 37 mm., and four Hotchkiss rapid- 
firing guns, two of these latter being under the 

forecastle and two aft. She alsocarried Whitehead 
| torpedoes, these latter having been lately added to 
| her armament, the firing positions being one on 
each beam and one astern. Her estimated speed 
| was 144 knots, and she had double screws. The 
| Meander then carried heavier guns, had far higher 
| speed, and was perhaps handier because lighter ; 
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_ jectiles that could thus be utilised by the Meander, 
_ for amongst other’ experimental things supplied to 
| her she had a certain number of steel shell exactly 
| similar in shape to those of the Hotchkiss ammuni- 
| tion, but differing from them in that the bursting 
_charge was of gun-cotton instead of powder, the 
| force developed by the latter not being sufficient to 
| break open a steel shell strong enough to penetrate 
an ironclad’s side. Experiments with these shell 
had been going on for some years, the great diffi- 
culty experienced being that of getting a fuze to 

stand the blow of impact and distortion consequent 
| on passing through armour ; but this difficulty had 
_been pretty well overcome, and H.M.S. Meander 
'had been supplied with the projectiles. It was 
| evident that if these projectiles worked fairly well, 
| the ironclad’s armour would only be available to 
| keep out the lighter projectiles, and would afford 
| no protection against shell from the larger guns. It 
| remained to be seen, then, if Captain Sharpe’s idea 
| that a properly constructed wooden—or, rather, 
| unarmoured—-ship would be a match for most iron- 
| clads, providing, of course, that the vessel was pro- 


we were to go for him now we would be alongside | but the Bayard had her water-line and the heavy | perly manceuvred. 


in a quarter of an hour; for he certainly is not ten | guns protected by armour, and had, moreover, 6-in. | 


miles off.” 

Captain Sharpe then took a very careful look at 
the approaching enemy, and very soon satisfied 
himself on the point. 

‘*That must c the Bayard,” he said to the first 
lieutenant. ‘‘I saw her when I was over in France 
just before we started; they were hurrying her 


/guns on the main deck, which were capable of 


| firing comparatively quickly, besides which the | 


| double screws gave her greater manceuvring power. 
| The advantage of the armouring consisted in its 
| ability to keep out rapid and machine gun fire, for 
it was easily penetrable by the battering projectiles 


of the Meander. Nor was it only battering pro- 


eanwhile the spars had been stowed and the 
men were ready, and Captain Sharpe accordingly 
increased his speed, and circled round to port, 
eventually bringing himself into such a position 
that he was steaming down on the port bow of the 
|advancing Bayard. The three vessels were then 
rapidly closing, and now that we look round again 
we see that the position is as follows : 
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MESSRS. HAYWARD TYLER AND CO., 
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The Meander was steaming about ten knots, and | tubes ready for use, and the men stood silently | 


heading so as to cut off from her chase the Bayard, | and grimly in their places waiting to begin an action 
which was heading about N.N.W., and about five | which every one well knew might at any moment 
miles distant. The Bayard appeared to hold her end in the destruction of the ship by a blow from 
new adversary in the utmost contempt, for she stuck the enemy’s ram or the explosion of one of her 
to the pursuit of the merchant steamer, and, having | torpedoes. The captain and first lieutenant were 
now approached to within a mile and a half of her, | on the bridge, which you will remember was just 
commenced to fire at her from her foremost barbette | before the funnel, and abaft the sponson guns, which 
guns. She had not, however, succeeded in hitting guns were under the command of Lieutenant Slow. 
as yet, and she gained very slowly on the chase. |  ** Raise the sights of your starboard guns for one 
“Hm!” muttered Captain Sharpe ; ‘‘ you don’t | thousand yards ; lay for the Frenchman’s water-line 
think us worth troubling about, don’t you? Well, abreast the funnel, and fire when a thousand yards 
We will see !” and, whistling down to the engine- | are reported from the maintop, Mr. Slow,” said the 
room, he ordered them to be ready to go full speed , captain. 
ae at a moment’s notice, and kept his ship | ‘“‘ Aye, aye, sir !” was that worthy officer's reply ; 
heading, so that he would fairly ram the Bayard, if , and the gun was laid accordingly. 
we made no alteration in her course. | ** Prepare to ram !” was the next order; andthe 
“ e then hailed the torpedo boat which was under | bugle sounded accordingly. Instantly every gun 
ese command of Sub-lieutenant Webb, andordered was trained to concentrate on a point 45 deg. 
he to keep out of range, but look out for a signal before the beam and 800 yards off from the centre 
De made to him to attack. gun, coupled up to fire by electricity, and then 
pa uring this time the guns had been cleared every man lay down flat on the deck to avoid being 
fore? and everything was ready for action, the knocked over by the bump of ramming. 
ie bo as well as the 6-pounderson thefore- | ‘‘ Two thousand yards !” reports Solomon Crane 
trai oe the machine guns which would bear, were | from the maintop, where he is stationed, sextant in 
ined on the enemy, the torpedoes were in their hand, to observe the distance. 


hed 












‘*Let the machine guns open fire now, and get 
| their range, Olystone !” said the captain ; and the 
necessary orders being given, the rattle of the 
| Nordenfelts the starboard side, the 6-pounders on 
| the forecastle, and the Gardners in the top is 
| heard, quietly at first, but more quickly as the 
| distance between the combatants lessens. 
(Zo be continued.) 





SMITH-CASSON’S GAS PRODUCER AND 
FURNACE 





On the opposite page we illustrate the furnace and gas 
producer introduced by Mr. R. Smith-Casson, to which 
reference has more than once already been made in these 
columns. Fig. 1 is a longitudinal section showing the 
arrangement of producer with gas and air flues. Fig. 2 
is a sectional plan, Fig. 3 shows the hopper gearing, 
Fig. 4 a vertical section taken on the line A B on Fig. 1, 
Fig. 5 a section of the flues, and Fig. 6 a front eleva- 
| tion. The fuel is supplied to the producer chamber E 
| by means of the hopper G, the gear for working 
| which is shown at H H' on Fig. 1 and in Fig. 3. The 
| fuel is gasified in the chamber E, the amount of air 
| necessary for partial combustion being introduced 
| through the grate bars shown. The air required to 
| burn the gas in the furnace is introduced by means 

of a blower or fan through the pipes F shown in 





372 


ENGINEERING. 


[Aprit 16, 1886, 








Figs. 1, 2, and 6. It passes into the hot air boxes J, 
Figs. 1 and 4, and from thence passes to the hot 
air flues, shown in Fig. 1, to the pipes K. These 
pipes are protected from the direct heat of the incan- 
descent fuel by the firebrick screen, most fully shown 
in Fig. 4, but this has a number of bricks left out, so 
that the hot gases can circulate round the flues K at 
the back. From these flues the air passes to the two 
flat flues, which run parallel with the gas flue N, as 
shown in Fig. 2, and by the cross section, Fig. 5. The 
hot air and producer gases are brought together to pro- 
duce combustion at the point where the air and gas flues 
meet at the junction with the furnace as shown in 
Fig. 1. Sufficient blast to give an outward pressure in 
the body of the furnace is used, from 1 oz. to 14 oz. per 
square inch being found ample for the purpose. The 
air may be heated by the arrangement of flues to a 
temperature of from 800 deg. to 1500 deg. Fahr. before 
it is brought in contact with the gas, thus insuring 
immediate and perfect combustion of the gas. The 
arrangement also does away with the probability of 
carrying over to the furnace any impurities from the 
fuel whichdirect-heating furnaces are liable to. The 
further advantages claimed for this system are that 
almost any degree or character of heat may be obtained 
as desired, varying between a cutting and highly 
oxidising blast to a mild but penetrating soaking heat. 
Malleable iron may be sesited or, if required, gently 
raised to a dull heat in the same furnace. These con- 
ditions are said to secure a higher quality of metal 
together with a materially increased output. The 
escaping gases offer greater advantages for steam gene- 
ration than in ordinary furnaces, as the combustion 
being more perfect, soot is not deposited. Common 
slack may be readily burnt, and the producer may be 
added to existing furnaces with very little alteration, 
the wall plates not requiring to be disturbed. 

The Casson gas producer and furnace has been in 
successful operation at several iron works. The follow- 
ing figures are given as the results of its working. At 
the Round Oak Iron Works one turn’s work at two 
furnaces was taken in order to test the quantity of 
slack consumed per ton of iron rolled, and the waste of 
iron in the furnaces. The quantity of iron put into the 
furnaces was 22 tons 13 ewt. 1 qr. and 24 lb. The 
finished iron rails rolled amounted to 19 tons 4 cwt. 
3 qrs., whilst there were 2 tons 1 cwt. 3 qrs. and 
7 lb. in ends of bars. The waste in the furnace was 
thus 1 ton6 ewt. 3 qrs. 17 1b. or 3 tons 8 cwt. 2 qrs. 
and 24 lb., including ends of bars, or a percentage of 
15.15. The quantity of fine slack consumed per ton of 
iron rolled amounted to 4 cwt. 3 qrs. 35 lb. The follow- 
ing results were obtained at the works of Messrs. John 
Russell and Co., Limited, of Walsall: 10 tons 16 ewt. of 
pig iron were charged into the furnaces, which produced 
10 tons 1 cwt. 2 qrs. and 26 lb. of puddled bars ; the 
loss being 14 ewt. 1 qr. 121b. Seven hundredweight of 
scrap bars were also made. The fettling used per ton of 
iron made was as follows: Puddled mine 2 ewt. 0 qrs. 
17 lb., purple ore 1 ewt. 0 qrs. 27 lb., and bull-dog 3 qrs. 
23 1b. The screenings consumed per ton of iron made 
were 14 cwt. 2qrs. 23 lb. Two gas heating furnaces 
at Messrs. John Russell and Co.’s works produced 
206 tons 15 cwt. of 6} in. and 64 in. strips in ten turns’ 
work, and on some of the turns the make reached 
nearly 24 tons. The average output was about 20 tons 
per turn, including roll changing, and other delays. 
These gas furnaces are about 10 ft. by 7 ft. 6in., and 
the time of each heat is about 45 minutes, thus getting 
eight to nine heats per day of 12 hours. The hanniand 
yield and freedom from wasters in these strip heating 
furnaces is said to form a very important item in the cost 
of making gas and steam pipes. Messrs. Philip S. 
Justice and Co, of 55, Chancery-lane, are the agents 
for the inventor, 


MESSRS. HAYWARD TYLER AND CO.’S 
STEAM PUMPS. 

WE illustrate on page 371 two forms of steam pumps 
made by Messrs. Hayward Tyler and Co., of Newgate- 
street, London, They are both of the direct-acting type 
and are alike ingenious in their construction. One form 
(Figs. 1 and 2) has already done years of good service, 
more than four thousand having been sold, while the 
other is practically a new design and comes to meet the 
requirements of those who prefer ‘o have the valves on 
the outside of the cylinders, so that the rods are within 
reach and the motions can be followed by the eye. 

A glance at Figs. 1 and 2 will show that the whole of 
the valves are carried within the piston, which also 
forms the steam chest. There is nothing external to 
the cylinder except the steam and exhaust pipes. At 
the first blush this a yy would appear to in- 
volve great complication, but it will be found, once it 
is understood, that it is extremely simple ; it requires, 
however, a little trouble to catch the idea upon which 
it is founded. The length of the piston is greater than 
the stroke ; it is formed of two ends or covers, connected 
by three stretchers or ribs, one, A, extending through 
about 120 degrees (Fig. 2), and two others, B B, which 
are at the upper part of the cylinder, considerably 
narrower. The space between the two covers is always 











filled with steam, which enters by the pipe C (Fig. 1), 
and is carried backwards and forwards, forming a 
moving internal jacket which keeps the piston and 
cylinder walls hot. The steam from this space is ad- 
mitted to the two ends of the cylinder alternately by 
the cylindrical slide valve D. This is situated in the 
centre line of the piston, and is supported in a small 
subsidiary cylinder E at each end. There is no positive 
connection or system of tappets to the valve; it is 
operated entirely by the steam which is admitted to 
and exhausted from the subsidiary cylinders, by ports 
in the piston passing over ports in the wall of the 
cylinder. The main piston is, in the engraving, sup- 
posed to be moving towards the left hand (Fig. 2), and 
the steam in the central space is flowing through the 
valve D and passage F into the right-hand end of the 
cylinder. At the same time, the fluid in the left-hand 
end is discharging itself through the passage G and 
the cavity of the valve, into the exhaust pipe H. This 
continues until the piston nears the end of its stroke. 
At that moment, a passage I (Fig. 2), commencing in 
the right-hand subsidiary cylinder E, and terminating 
in the wall of the piston, comes opposite a port in the 
cylinder wall, opening into the main exhaust pipe or 
into a separate pipe. The steam in the subsidiary 
cylinder immediately discharges itself, and the valve 
is left in equilibrium. At the same moment, a passage 
J, opening into the left-hand subsidiary cylinder E, 
comes over the port K, and admits live steam into the 
left-hand cylinder. This port K is merely the outlet 
of a passage formed in the wall o1 che cylinder. Its 
other end (Fig. 1) opens through the wall at a point 
where the piston is incomplete, as already explained, 
and hence it forms a communication between the live 
steam in the travelling steam space and the subsidiary 
cylinder. Immediately steam is admitted, the valve 
D moves over, and reverses the office of the passages 
Gand F, The steam rushes through G to impel the 
main piston to the right, while the exhaust takes 
place through F. If we have succeeded in making the 
arrangement clear, it will be seen that the steam cy- 
linder contains two moving parts only—the piston and 
the valve. The valve travels with the piston, except 
for a moment at the ends of the stroke, when it re- 
verses its direction of motion, and for a moment goes 
ahead of the piston. There are no tappets to become 
disarranged, or get out of adjustment, while all the 
ports and passages, being subject to an alternate flow 
and reflux, keep perfectly clean for years. These 
pumps have been made with steam cylinders of all 
sizes, from 4 in. to 33 in., and to work against heads 
from 51b. to 2 tons. They are called by the makers 
the universal pumps, from their great applicability, 
and the many uses they serve. 

Fig. 3 illustrates an entirely different type of 
pump, called the self-governing pump, from the fact 
that if the entire load be suddenly removed, as, for in- 
stance, by the bursting of the rising main or the failure 
of the water supply, it only suffers a moderate increase 
of speed, and entirely recovers itself in a couple of 
strokes. This result is gained by the use of a cataract, 
applied ina novel manner. This cataract is always 
endeavouring to move the valve to mid position, or 
even to reverse it, and this tendency is balanced by the 
steam which operates the valve. At a certain speed, 
that is, at the normal state of the pump, the pressure of 
the steam is able to resist the push of the cataract, and 
the valve remains full over. But if the speed of the 
pump increase, the pressure of the water is augmented, 
and it carries over the valve, shutting off the steam 
from the pump, or even admitting it to the opposite 
side of the piston, if need be. 

Referring to the engraving, it will be seen that the 
main valve A is actuated by steam admitted through 
the subsidary valve B to auxiliary cylinders at its ends 
in a manner which is well understood. The valve B 
is operated by tappets on itsrod. These are struck by 
a moving bracket, which is carried backwards and 
forwards by a lever of the first order, connected to a 
crosshead on an extension of the piston-rod, the 
motion of the bracket being always opposite to that of 
the piston. So far the arrangement presents no un- 
familiar feature. The point of novelty is that the 
bracket, which works the tappets, also carries a 
cataract cylinder, the piston of which is connected by 
a rod to the main valve of the pump. This cylinder 
moves backwards and forwards with the bracket, and 
the friction of the water passing through the pipe which 
connects its ends, always tends to move the valve in 
the reverse direction to that imparted to it by the 
steam, except just at the moment when the pump 
reaches the end of the stroke. 

It will probably make the action clear if we follow 
it through a complete stroke. Let us suppose the 
piston to be moving to the left, and the valve A to be 
at the left-hand end of the stroke, and not in mid- 
position, asshown. Just before the end of the stroke 
the bracket will strike the right-hand tappet, forcing 
over the valve B, and admitting steam to the left-hand 
end of A. The valve A will then move to the right, 
carrying the cataract piston with it, which it can do 
readily, as the cataract cylinder is also moving the 
same way. ‘The main piston is immediately reversed, 





as is also the motion of the cataract cylinder. If the 
speed is normal the valve remains stationary, and the 
water is transferred from one end of the cataract 
cylinder to the other gradually. But should the load 
on the pump be lessened the cataract cylinder will be 
carried along at such a rate that the pressure required 
to drive the water from one end to the other will be 
greater than the steam pressure on the valve, and con- 
sequently the valve will be moved back, and the steam 
to the main cylinder cut off or throttled. By varying 
the size of the orifice through which the water passes, 
the speed of the pump may be regulated. 





THWAITES’S ROTARY BLOWERS AND 
PUMPS. 

ALTHOUGH blowers and pumps of the type which 
bears the name of Roots, from the original inventor, 
are chiefly remarkable for their simplicity and the 
fewness of their parts, yet very considerable ingenuity 
has been expended in perfecting their form, and re- 
ducing the cost of manufacture and maintenance. In 
this country Mr. T. T. Thwaites, of the firm of Thwaites 
Brothers, of Bradford, has paid special attention to 
this subject, and within the last two or three years has 
introduced many improvements, some of the more im- 
portant of which we will describe. 

In order to gain a steady and uniform mechanical 
action, and a regular stream of air, Mr. Thwaites has 
modified the forms of the revolving piston in such a 
way as to remove all sharp corners or changes of out- 
line, and to make the curves flow into each other 
without angles or sudden breaks. Two examples of such 
pistons are shown in Figs. 1, 2, and 3 of the engravings 
on page 373. The method by which the outline of 
these pistons is produced is as follows : 

In Fig. 1, A B is the centre line of the piston or 
revolver from which line the curves forming the 
outline of each side are equidistant. C is the 
centre upon which the piston revolves; D E and F ( 
are two lines at right angles to the line A B, each 
of them at the points H H, where they intersect 
the line A B, being in a piston or revolver of the 
dimensions from which the engraving is made, 51) in. 
from the centre C. From the centres S, which are 
5 in, from the centre C, with a radius of 41% in., the 
ares J K are struck at the top and bottom of the 
figure and from the centres L, which are at a distance 
of /, in. from the centre line A B, on the lines D E and 
F G with a radius of 44 in., the arcs J, M, and K, M, 
are struck. From the centres R, which are 3} in. from 
the centre line A B, and fin. from the lines D E and 
F G, with a radius of }% in., there are described the 
arcs MN. From the centre O, at a distance of 8} in. 
from the centre C, and at right angles with the line 
AB, the ares P, P, are struck, having a radius of 
62 in. ; the arcs P, P, and M, N, have their ends 
connected by the arcs N, P, struck from the centre Q, 
and having a radius of 44in. This completes the out- 
line of the piston shown at Fig. 1. 

In Fig. 2, AB is the centre line from which the 
curves forming the outline of the piston or revolver are 
equidistant. Cis the centre upon which the piston 
revolves ; D E and F G are two lines at 7: angles 
to the line A B, each of them at the points H H, where 
they intersect the line A B, being 54 in. from the 
centre C. From the centres H, with aradius of 43 in., 
are struck the arcs J K, at the top and bottom of the 
figure. : 

From the centres LL, which are at a distance of 
is in. from the line A B, and 3 in. from the lines D E 
and F G, with a radius of 4} in., are struck the arcs 
K Mand J M, and from the centres O O, at a distance 
of ;*; in. from the centre line A B and ;4 in. from D E 
and FG, with a radius of 44} in., the arcs M N are 
struck, 

From the centres P P, on the lines D E and F G, at 
a distances of 2} in. from the centre line A B, and 
with a radius of 28 in., the arcs N Q arestruck. From 
the centres R R, 7 in. from the centre C, with a radius 
of 42 in., are described the arcs Q Q, forming the re- 
cesses on each side of the figure, thus completing the 
outline of Fig. 2. Fig. 3 shows two revolving pistons 
of the type in Fig. 1, and their case. Lis 

To produce revolving pistons expeditiously and 
cheaply Mr. Thwaites has designed special automatic 
tools, which plane them accurately to the required 
shape. Figs. 4 to 9 (page 374) show three forms of 
machines. The tools are of two kinds; first those for 
producing revolvers entirely of iron (Figs. 4 to 7), and 
second, those for forming revolvers having surfaces of 
wood (Figs. 8 and 9). In the former there are two 
varieties, one for planing convex curves, and a second 
for concave curves. In the first the revolving piston is 
mounted on a mandrel, which is carried in bearin $s on 
the table of a planing machine. This mandrel is fixed 
rigidly in such a position that a plane drawn through the 
centre of the two members of the revolver is vertical 
(Figs. 3and6.) The slide which carries the tool-box is not 
straight, as is usual in planing machines, but is a part 
of a circle, struck from a centre which coincides with 
the centre of the upper member of the revolver, or 
is formed of a succession of arcs, such as shown in 
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Figs. 1 and 2. It therefore follows that when the tool- 
box is traversed in the slide the point of the tool moves 
in a curved path around this centre, and will cut the 
piston to the required form, the radius of its curvatures 
depending on the distance the tool projects from the 
tool-box. The concave curves are cut on the same 
principle, except that the centre of the curve lies 
outside the revolver, and, therefore, the arrangement 
of the slide is somewhat simpler, since the tool-box 
can be pivotted to the slide by a pin, the distance from 
the pin to the point of the tool being the radius of the 
curve. As with circular slides, a feeding screw is in- 
admissible, a curved rack is used, gearing successively 
with a number of pinions geared together. 

Referring to the engravings, A is the piston mounted 
on the mandrel B, or sometimes (Fig. 7) on three such 
mandrels. The tool-holder D travels on the curved 


guide C, which latter is fixed to the cross slide E. At 
the back of the guide C are two pawls and ratchets 
F which actuate worms G, which worms give motion 
to wormwheels J', and thereby toa set of pinions H and 
intermediate wheels J. The ratchets F receive motion 
at each traverse of the planing table K from levers L 


weak 




















which come in contact with the blocks M. The pinions 
H engage in the teeth of the racks N on the tool- 
holders D, and one or more of the pinions are always 
in gear. The method of planing or shaping the re- 
cessed or concave part of pistons or revolvers is illus- 
trated in Fig. 7, in which four tool-holders D are shown 
operating upon the convex ends of the piston or re- 
volver, and one radial tool-holder O which works upon 
a fixed centre and is caused to travel in the usual 
manner, is planing or shaping the recessed or concave 
part of the piston or revolver: 

Figs. 5 and 6 illustrate the machine for finishing 
revolvers, having a framework of iron covered with 
wood. This is essentially a wood moulding machine 
toa large scale, the cutters being accurately shaped 
to give the desired form. This tool contains a neat 
contrivance for regulating the depth of cut. Upon 
one end of the bed there is fixed an iron pattern or 
template of the exact finished size of the revolver. 
This pattern is brought beneath the cutters, which are 
lowered by means of the screws K and handwheel M, 
until they rest upon the pattern. The stop screws O 
are then adjusted to the under side of the brackets N 
and the cutters again raised. They are then set to 
work and the attendant feeds them down until the 
stops are again reached, when he knows that the work 
1s complete, 

In order that the bearings may be adjusted without 
taking the blower to pieces or altering the relative 
positions of the pistons, Mr. Thwaites constructs them 
with conical journals running in conical bushes which 
can be set up endwise by a screw. These are shown 
in Figs. 10 and 13. In the former A is the shaft, with 
a case or bush B of gun-metal driven tightly upon it, 


and secured by the key C. In the boss cast on the 
end of the blower case is a bush D of hardened steel, 
which is capable of sliding endwise, but is prevented 
from rotating by the key. When the case B becomes 
worn, the bush D is forced further up it, to take up 
the slack, by means of the screw cap G, and then the 
whole is again secured by the check nut H. 

Fig. 13 shows the same system applied to the con- 
necting-rod by which the blower is driven. The 
crosshead is shown at Band the pin at C. The pin 
C is made of hardened steel and is turned parallel at 
the smaller end which fits into one eye of the cross- 
head. The middle portion of the pin is tapered where 
it fits into the brass or gun-metal bush D, which bush 
is turned or bored with a tapering hole to receive the 
pin C. The thicker end of the pin C has a thread cut 
upon it for the purpose of screwing into the larger 
eye of the crosshead. When the bush D becomes 
worn the pin C is screwed further into it by means of 
a wrench placed upon the square head KE, and the pin 
is then held fast by screwing up the check nut F, 
At the opposite end of the connecting-rod the crank- 
pin G is tapered in form, and as the bush H becomes 
worn it is forced further upon the crank-pin G by 
tightening the nut J and locking it in position by 
the check nut K. 

To prevent leakage of air, when heavy pressures are 
employed, Mr. Thwaites applies end packing to the 
revolvers, as in Fig. 11, or longitudinal packing, as in 
Fig. 12, the pressure being obtained in each case by 
springs, and the range being limited by stop screws. 








MISCELLANEA. 
THE final report of the Accidents in Mines Commission 
has been issued as a Blue-book. 


A United States Government Committee is to be 
formed for the purpose of investigating the recent strikes 
with a view to legislation on the subject. 


The Hector is to have new boilers and engines. The 
hull, which was launched from Napier’s yard in 1862, has 
been found on survey to be in good condition. 


The students of the Institution of Civil Engineers 
visited Messrs, Crompton’s Electric Light Works at 
Chelmsford, on Wednesday, the 7th instant. 


The directors of the Tharsis Sulphur and Copper Com- 
pany (Limited) recommend a dividend of 10 per cent. 
They have written off 55,316/., a balance of 11,610/. being 
carried forward. 


{Through the bg Fouls steam pipe on an engine of 
the Birmingham and Midland Tramway Company, the 
engine driver was blown off the footplate, and the engine 
and car ran down a hill knocking down a brick wall. 


Mr. Hibbert has stated in the House of Commons that 
the accident on board the Albatross in China to a Norden- 
felt gun, arose through carelessness and not from any 
defect in the weapon. 


Messrs. Dick, Kerr, and Co., of 101, Leadenhall-street, 
London, and Britannia Engineering Works, Kilmarnock, 
have secured the contract to manufacture ten tramway 
engines for the North London Tramway Company. 


The Barrow Shipbuilding Company have received from 
Her Majesty’s Government an order to construct for 
them a set of twin-screw engines of 2000 indicated horse- 
power, to be fitted on board H.M.S. Buzzard towards the 
end ef the year. 


The directors of the Royal Mail Steam Packet Com- 
pany, having considered the accounts for 1885, are not 
prepared to recommend at the meeting to be held on the 
28th inst. any distribution to the shareholders for the 
half-year ended December 31 last. 


There have been several important additions to the 
Russian Navy during the past year. Of the twenty-seven 
vessels added to the Baltic and Black Sea fleets and the 
Siberian flotilla, five are ironclads (Katharina IL, 
Tchesma, Sinope, Imperator Alexander II., and Admiral 
Nachimoff), two gunboats (Sivutch and Bobr), and several 
torpedo vessels of the Iljin class, 


The gross receipts of the 22 principal railways in the 
United Kingdom for the week ending April 4, amounted, 
on 15,241? miles, to 1,105,945/., and for the corresponding 
period of 1885, on 15,044 miles, to 1,201,240/., an increase 
of 197? miles, or 1.3 per cent., and a decrease of 95,295/., 
or 7.9 per cent., comparison being made with a week 
which included the Good Friday traffic. 


A passenger train last week on the Fitchburg Railway 
in Massachusetts, ran over an embankment 200 ft. high. 
The rains had caused the track to settle and the entire 
train rolled down the embankment. The wreck caught 
fire and only three persons escaped uninjured. Thirteen 
were killed, mostly burnt to death, and thirty more 
were injured, several of them fatally. 


The Bombay Chamber of Commerce has come forward 
to protest against the delay in undertaking the Bengal- 
Nagpore Railway. There can be no doubt as to the 
great importance of this project, both to Bombay and 
Bengal. The Calcutta Chamber of Commerce has lost 
no opportunity of pressing it on the attention of the 
Government, and now that the Western Presidency has 
joined in the movement, it may be hoped that the scheme 
will be put in hand without further loss of time. 


The Russians talk of a line to the Pacific across Siberia 
to Vladivostock, but it would be a long time in reaching 





the shores of the Pacific. The branch to Tiumen has not 





et been made, and the Ufa Zlatoust section to Ekaterin- 
de has only lately been decided upon, after years of 
dispute over the conflicting claims of different towns. 
The other day a meeting of the Society for Furthering 
Russian Trade and Commerce, under the presidency of 
Count Ignatieff, was engaged on a discussion of several 
projects for the great work. 


Shbjoined is a statement of the quantities of coal shipped 
at Grimsby during March 1886 and 1885: 





1886, 1885. 

tons. tons, 

Foreign 12,335 17,748 

Coastwise 3,092 1,877 

Total... ...  ... 15,427 19,625 
Decrease 4198 tons, 


The Russian naval department has been very active 
during the past year. The construction of the quay walls 
of Cronstadt Harbour has been continued, and at Sebas- 
topol docks have been built. The Obuchoff and Ishorski 
armour-plate manufactories have been enlarged, and im- 
proved machinery has been introduced. It has been 
decided to convert Windau, in the Baltic, into a war 
harbour, and to construct the railway, long contemplated, 
which is to connect that port with Riga. ibau as a 
naval port has been abandoned ; but it is to be in future 
a station for the Baltic fleet. 


The West African Telegraph Company (Limited) is a 
new company, with a capital of 400,000/., formed to con- 
nect the West Coast of Africa by telegraph with Europe, 
under concessions from the Portuguese and French 
Governments, by means of cables which will touch at 
the principal places on that coast and be connected with 
the existing lines of the Spanish National Submarine 
Telegraph Company (Limited) to the Canary Islands and 
Cadiz, and with those communicating with the cables of 
the Brazilian Submarine Telegraph Company (Limited), 
at the Cape Verd Islands to Lisbon. 


The members of the Royal Institute of British Archi- 
tects have resolved to apply fora new charter, and have 
adopted, with some alterations, the form of charter 
which has been drawn up by a committee appointed 
for that purpose. The charter under which the Institute 
has been working since 1837, was granted by King Wil- 
liam IV., the Institute having been founded in 1834. 
During the last half-century the number of members has 
greatly increased, and at the beginning of the present 
session the total number of professional members was 
1098, this number comprising 104 fellows and 694 asso- 
ciates, 


In L’Illustration there is a brief account, accompanied 
by a drawing, of a naval experiment on March 24. The 
obsolete armour-clad Armide was towed to sea in the 
Juan Gulf and allowed to drift. The Colbert, Admiral 
Duperré, Friedland, Dévastation, Redoubtable, and 
Suffren, of the French Mediterranean squadron, then 
steamed about firing at her—at ranges of 3000, 4000, and 
5000 metres, with 24, 27, and 32 centimetre guns, In 
time the hull resembled a cullender. Three shots had 
a through the armour atthe water line and would 

ave sunk the ship if she had not been filled with casks. 
The Armide was rte towed into harbour, and the effects 
of the fire carefully inquired into. 


The Amphion, twin-screw steel second-class cruiser, was 
taken from Keyham Dock outside then breakwater on 
Friday last for gun trials. She has two 2-barrel Gardners 
in the maintop, two similar guns in the mizentop, and 
one Nordenfelt fitted for the foretop ; under the poop and 
the forecastle are two 4-barrel 1 in. Nordenfelts; in the 
towers on each side of the upper deck are ten 6-in. breech- 
loaders, mounted on Vavasseur carriages, four on central 
pivot, and six on broadside ; on the lower deck are fitted 
four Whitehead torpedo tubes, two on each side; there 
is a fieldpiece mounted on the poop, and it is also in- 
tended to fit the ship with two 5-barrel Nordenfelts 
for tops and boats. The gun trials proved exceedingly 
satisfactory. The ship, however, did not show much 
stability. On the run out to the Mewstone it was noticed 
that she pitched rather much and had a bad list to port, 
owing, the officials said, to the force of wind. When the 
Amphion, however, put about to return to the Sound she 
rolled considerably and heeled to starboard as much as 
17 deg., causing some little consternation. 


Some trials have recently been made at Liverpool with 
a new electrical submarine vessel, the invention of Mr. 
J. F. Waddington, of Birkenhead. The vessel, which is 
cigar-shaped, is 37 ft. long and6 ft. in diameter at the 
centre, tapering off to the ends. A conning tower is 
mounted on the top of the boat, and her depth of immer- 
sion below the water surface is regulated by external in- 
clined planes placed one on either side and controlled 
from within. She is fitted with a rudder placed aft, and 
has a self-acting arrangement for preserving her hori- 
zontal position. The crew consists of two hands, and 
there is a supply of compressed air for their use when the 
hoat remains submerged for a lengthened period. The 
motive power is electricity, which is stored on board in 
fifty of the Electrical Power and Storage Company cells. 
These drive a screw propeller, and it is stated that their 
charge is sufficient to propel the boat for ten hours at a 
speed of about nine miles per hour, eitherbelow the water 
or on its surface. The cells also supply light through 

low lamps, and drive a pump for emptying the water 
ballast tanks which are filled for submerging the boat. A 
trial of the vessel in the presence of representatives of the 
Admiralty is stated to have elicited their approval. 








BELGIAN Rai. Exports.—The exports of steel rails from 
Belgium in January amounted to 115 tons. The corre- 


sponding exports in January, 1885, were 1485 tons, 
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CONSTRUCTION OF ROTARY BLOWERS. 
MESSRS. THWAITES BROTHERS, ENGINEERS, BRADFORD. 
(For Description, see Page 372.) 
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ON THE SPEED TRIALS OF RECENT WAR- 
SHIPS.* 
By Mr. W. H. Wurtz, Member of Council. 


TuE purpose of this paper is to place on record certain 
facts respecting the performances of some recent war- 
ships, and to illustrate the remarkable advances which 
have been made of late in the speeds attained by battle 
ships, as well as in the design and construction of their 
propelling machinery. ; 

From the time of the Warrior onward for twenty 
years, the measured mile speeds of the swiftest armoured 
ships varied from 14 to 15 knots; now there are a con- 
siderable number of battle ships afloat having measured 
mile speeds of 16 +0 174 knots, and still higher speeds are 
contemplated in the very large ships building by Italy, 
as well as in some armoured vessels of smaller dimensions 
building for European navies. Vessels of the cruiser 
classes recently completed have attained speeds of 184 to 
19 knots when fully laden; but in this paper attention 
will be chiefly confined to the armoured classes. 

In the Royal Navy, the new departure for battle ships 
may be said to date from the period (1878) when the design 
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of the Colossus and Edinburgh was prepared. It was | 


then decided to adopt a form of ship differing greatly 
from | that had been previously mk As the result of 
a careful investigation, it was anticipated that without 
exceeding the length of 325 ft., which by common consent 

n accepted for first-class ships, a steam perform- 
ance would be secured equal in economy to that obtained 
on the Warrior with a length of 380 ft., when steaming at 
full speed. 

In the consideration of this matter we were greatly 
assisted by the experimental researches of the late Mr. 
Froude; but the selection of the form finally adopted, 
and the estimate of the engine power required, were 
entirely based upon our analysis of the steam trials of 
earlier ships, After the sheer draught had been pre- 
pared, the usual model experiments were made at Tor- 
quay, the results proving somewhat better than had been 
previously estimated. No change was s sted in con- 
Sequence of the model experiments, which amply con- 

rmed the anticipation, that the form selected, besides 
being as easily driven as the Warrior u 
would also be very well adapted for much | Oo speeds. 

At that period the French designers were giving t 
attention to the use of “ forced draught” in the stokeholds 
of their war-ships ; 








* Paper read 


| what was done here. After careful consideration, how- 
ever, it was decided to hold in reserve for the new ships 
any gain in power and increase in speed obtainable with 
forced draught or assisted combustion. And this decision 
has had the result of giving to all the ships thus treated 
speeds exceeding by a knot, or a knot and a half per 
hour, the speeds with which they were publicly credited 
at the time of their design. It should be understood that 
this advantage was clearly foreseen by us when the vessels 
were designed, but experience with forced draught ap- 
pliances was then almost entirely wanting in this country, 
and until the Conqueror trials had been completed, the 
best course of procedure could not be decided upon. 

The form selected for the Colossus ‘and Edinburgh was 
adopted also for the Collingwood and five other vessels of 
the Admiral class, before there was a possibility of —s 
any speed trials by which to verify the estimate. It wil 
be seen, therefore, that the experiment made was on a 
very large scale ; and there were not wanting those who 
anticipated possible failure. The matter was placed 
beyond doubt by the trials of the Edinburgh made in 
September, 1883, and the trials which have followed with 
the Colossus, Collingwood, Rodney, and Howe, have been 
equally satisfactory, confirming and extending in a very 
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ae manner the results obtained in the Edin- 
urgh. 

It is unnecessary to give in full detail the particulars of 
all these trials, and a selection has therefore been made, 
which fairly represents the performances, and illustrates 
certain matters of general interest. 

Table I. (next page) gives the principal dimensions and 
particulars of the Warrior, Bellerophon, and Hercules, 
together with those of four recent ships; the draughts 
and displacements are those corresponding to an average 
on the steam trials, which will be mentioned hereafter. 

e Warrior, Bellerophon, and Hercules have single 
screws, the others are twin-screw vessels. The Edin- 
burgh, Collingwood, and Howe are identical in under- 
water form. The Howe was tried at her designed load 
draught, but the other two were at light draught. 





to 144 knots, | 


and their action necessarily affected | 


In Table II. appear the principal particulars of the 
8 trials of the ships mentioned in Table I. ; and in 

‘able III. appear particulars of their machinery and 
screws, 

Without making any detailed comparison of their 
dimensions, it may be noted that the Howe had prac- 
tically the same mean draught and wetted surface as the 
Warrior, and is 55ft. shorter; but is 10ft. broader and 
nearly 800 tons greater displacement. Yet she was, on 


| the whole, as easily driven as the Warrior up to the 


at the twenty-seventh session of the | 


Heit Hon of Naval Architects, April 14, 1886; the | 
Chair, 


the Earl of Ravensworth, President, in the 





maximum speed (14.35) which the Warrior attained ; and 
she reached a maximum s' of 17 knots. The com- 
parative performances of the two ships, so far as the ex- 
penditure of power is concerned, will be seen by reference 





to Fig. 1. For speeds below 12 knots, the Warrior has a 
slight advantage; for speeds above 12 knots the Howe 
hasa slight advantage, but in neither case is the difference 
worth noting. 

In Figs. 2 and 3 the “‘ Admiralty co-efficients” of per- 
formance for the two vessels are represented in the or- 
dinary manner by curves. Comment is unnecessary, 
except to remark on the obvious worthlessness of the 
“‘midship section co-efficient” as a test of the perfor- 
mances of dissimilar forms. 

As the Warrior and Howe have practically the same 
area of wetted surface, there is no reason for constructing 
any curves representing the expenditure of power in 
proportion to wetted surface. I have purposely omitted 
any estimate of the “‘ augmented surfaces” by Rankine’s 
method. 

This comparison of the Warrior and Howe’s performance 
makes no pretence to completeness of analysis, nor is 
such analysis possible. So many features of difference, 
besides those in form and dimensions and proportions, 
affect the performance, that we cannot assign the exact 
value to any of them, nor must it be overlooked that the 
Warrior's trials were made nearly twenty-five years ago, 
when the care bestowed upon steam trials was not equal 
to that now taken to insure accuracy. But the broad 
facts above stated remain, and they are sufficiently 
notable. 

No progressive trials are available for the Bellerophon 
and Hercules, their recorded performances for certain 
speeds are therefore indicated by ‘‘spots” on Figs. 1, 2, 
and 3, and they will be seen to be greatly inferior to that 
of the Howe at the same speeds, notwithstanding the 
greater displacement of the latter ship. It may be added 
that if the Hercules had performed as well as the Howe 
or Collingwood, she would have exceeded 16 knots an 
hour, whereas her maximum measured mile speed with 
8500 horse-power was 14.7 knots, 

The Howe, although 1000 tons heavier than the Her- 
cules, can be driven at this speed with a development of 
5900 horse-power. 

Here, also, only the broadest comparison is attempted, 
and there is not the least intention to discredit the per- 
formances of the earlier ships. 

The relative performances of the Howe, Collingwood, 
and Edinburgh deserve brief consideration. They were 
tried at different draughts and displacements, and in the 
case of the Howe there was a further important change in 
the diameter and hlade area of the propellers. The Col- 
lingwood and Edinburgh were practically identical in 
their performances up to the maximum speed (16 knots) 
attained by the latter ship. The Colossus on her trial 
practically repeated the maximum performance of the 
Edinburgh, but being a sister ship she was not tried pro- 
gressively. The Collingwood had been designed to be a 
knot faster than the Edinburgh, with natural draught ; 
and forced draught fittings had been applied to her, so that 
it was anticipated she would develop about 9000 horse- 
power with her stokeholds under pressure. On the first 
trials with the screws set to a pitch of 18 ft. 10?in., the 
maximum power indicated was rather under 8400 horse- 
power, with 89 revolutions and a speed of 16.6 knots. It 
was evident, however, that a change in the propellers was 
necessary if the full steam-producing power of the boilers 
was to be utilised by running the engines faster. As an 
experiment the pitch was reduced to 17 ft. 6in., the re- 
volutions increased to 95.57 and the indicated power to 
9573 horse-power, but the speed was only increased to 
16.84 knots. 

It became obvious, therefore, that a radical change in 
the propellers of the Howe was required, if the much 
greater steam-producing power of the boilers in that 
vessel was to utilised in adding to the speed of the 
ship. It was hoped, as the result of experience, that by 
running the engines at a higher speed, over 11,000 horse- 
power would be indicated on the Howe, and from the 
Collingwood’s trials it was evident that smaller screws must 
be employed. The change made is indicated in Table ITI. 
The diameter was decreased from 18 ft. to 154 ft. ; the 
blade area was diminished by about 18 per cent. ; the 
pitch was slightly increased. With these propellers the 
engines of the Howe ran at 107 revolutions, and indicated 
nearly 12,000 horse-power, driving the vessel at a speed 
of 17 knots. On reference to Figs. 2 and 3 it appears that 
the Collingwood’s larger screws, as first tried, were rather 
superior in performance to those of the Howe for speeds 
of 134 to 164 knots; but at the higher speeds the Howe 
has the advantage, and this is true also for lower speeds 
than 13} knots. For all practical pur , therefore, the 
change made in the Howe was a decided improvement. 

These facts furnish another illustration of our want of 
exact knowledge of the conditions affecting the efficiency 
of screw gery ; but an attentive study of them 
cannot fail to be of service to future designing of quick- 
running engines, ey | for war-ships. It is by no 
means meant that in the Howe the best possible pees Fog 
tion of machinery and propellers has been attained within 
the limits of weight. The experiments just described, 
however, and others of a similar nature recently made, 
have afforded much useful information on points previously 
obscure, 

Every one who has had experience in the development 
of forced draught will recognise the representative nature 
of these trials. As a rule, hitherto the problem to be 
solved in ships thus fitted has been how best to utilise a 
steam-producing power which exceeds what was antici- 
pated, on engines with fixed cylinder capacities. Changes 
in the admission of steam and alterations in the propellers 
have been the two directions in which experiment was 
possible. But it has not always proved an easy task to 
discover the best form and size of propellers which would 
permit the engines to run faster and use the steam, and 
at the same time be efficient for the propulsion of the 
vessel, 

The particulars of the machinery and trials of the 
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Imperieuse are given on TablesII. and III., and although 
they are not so complete as those for the other recent 
ships, they present many points of interest. At the pre- 
sent time the Imperieuse is the fastest armoured ship 
afloat of which the trials have been completed, and a 
comparison between her performances and those of the 
Bellerophon—the ships being of approximately the same 
displacement—illustrates how far we have travelled in 
the direction of improved steaming performance in twenty 
ears, 

4 For the same indicated horse-power which was required 
to drive the Bellerophon 14 knots, the Imperieuse can be 
driven 15? knots, 

The machinery of the Imperieuse and of her sister ship 
the Warspite, as well as that of the Collingwood, ma 
regarded as belonging to the intermediate stage at which 
forced draught was treated as an addition to, rather than 
as an essential element in the original iy The ma- 
chinery of the Howe, on the contrary, was from the first 
designed with a view to the use of forced draught, so far 
— up to that date permitted this course to be 

ollowed. 


TasLe I.—Particulars 


of Vessels. 


} 


Length  be- 


Breadth Ex- 
ship Section. | 


tween Per- 
treme. 
Draught. 


Area of Mid- 


Mean 
Displace- 
Wetted Sur- 





| pendiculars. 


| 
| 
| 


Warrior .. 
Hercules , . 
Bellerophon 
Edinburgh 
Collingwood 
Howe 
Imperieuse 1276 7573 


10 | 28,480 





TABLE II.—Particulars of Steam Trials. 


Mean per Min. 


Aa 
i 


Indicated Horse 
Power. 


Mean Draught. 
Displacement. 
Revolutions. 


Speed. 


| 
| cantatas § — 
ft. in | tons. \knots. 
54.25 14.356, 
44.5 12.174 
38.0 | 11.04 


71.51, 14.691 
55.29 12,123 
72.92) 13.874 
87.23 15.991 
62.33) 11.961 
51.19, 9.849 
41.05 8.097 


95.57 16.844 
89.05 16,602 
85.47) 16.051 
65.67) 12.621 
52.18, 10,236 
41.31 7.988 
07.24/16 923 
97.22) 15.873 
79.15, 13.386 
69.91) 10.250 
50.93) 8,938 
87.97 17.213 
47,89 10.096 


659.4 | 22 
767.1 | 
824.9 | 2 
488.1 
578.3 


534.1 


779.0 | 2) 
862.0 | 
811.6 | 2 
834.4 | 2% 
666.4 | 2 
740.3 | 222. 
795.3 
903.3 27 
917.2 | 
867.2 
651.0 
756.6 
911.1 
981.1 
966.7 | 


644.5 | 
837.9 | 


5,469 
2,867 
1,988 


8,529 
4,045 
6,000 
6,754 
2,537 
1,508 
815 
9,573 
8,369 
7,071 
8,040 
1,697 
803 
11,613 1 
8,280 
4,099 
1,709 
9637 | 1,150 


| 7645 | 10,184 
| 7573 | 1,667 


Warrior .. | 
114) $852 
8 | 8676 | 
8 | 8676 
2 | 7819 
93) 7750 
8 | 7690 
8}| 7710 
84| 7710 
6 | 8080 
3 9 | 8200 
23 10 | 8240 
8280 
| 8280 
8280 
9658 
$637 
9637 
9637 


Hercules 


Bellerophon 


Edinburgh 


Collingwood" ..- 


189.3 
220.1 
265.0 
285.4 
281.2 
194.8 
253.2 


Howe 


Imperieuse 





* The pitch of the propeller was reduced from 18 ft. 10} in. to 
17 ft. 6 in. on the trial at the highest power, viz., 9573 indicated 
horse-power, 


Table III. contains some interesting data showing how 
the ratio of weight to indicated horse-power on the mea- 
sured mile trial, has altered from the time of the Warrior 
onward. It is unnecessary for me to enter into any 
description of the differences in type of the engines, as 
they are well known. But itis only right to remark that, 
since the time of the Warricr, there has been a constant 
series of additions to the items of auxiliary machinery, 
pumping appliances, &c., included under the head of 
machinery in Her Majesty’s ships, so that the actual 
reduction in weight per indicated horse-power is greater 
than would appear fromthe tables. Each ton of weight 
gave 6 horse-power in the Warrior, 6g in the Bellerophon, 
7} to 8in Imperieuse and Collingwood, and 10 in Howe. 
I know of still greater developments of power in relation 
to weight as having been actually realised, and in many 
ships now building for the Royal Navy, more sanguine 
expectations are likely to be fulfilled. 

{any causes have contributed towards this reduction in 
the ratio of weight to horse-power. The most influential, 
no doubt, are the introduction of forced draught and 
quicker running engines. But it will not be overlooked 
that considerable savings in weight have resulted from the 
free use of wroughtiron, forged or cast steel, and brass or 
gun-metal, instead of cast iron, in many portions of the 
engine framing, shafting, pistons, condensers, &c. This 
change of material has reduced weight without prejudice 
to efficiency and durability. The first cost, of course, has 
been made greater, but in a war-ship, where reduction of 
weight is of the highest importance, this increase in first 
cost is not objectionable. 

It is proper in this connection to mention an important 
distinction existing between the services of war-ships and 
those of merchant ships, which distinction necessarily 
affects the design of the machinery, and, although well 


Description of 
Engines. 


Cylinders. 


Indicated Horse-Power. 
Diameter and Number of 
Length of Stroke. 


TABLE III.—Particutars OF MACHINERY AND SCREW PROPELLERS. 


Propeller. 
In Twin Screw Ships these 
‘Particulars are given for One 
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Merchant ships are built and engined for the purpose of 
steaming continuously at certain maximum speeds. War- 
ships, on the contrary, ordinarily cruise at very low speeds, 
and yet must possess power to attain high speeds when 
desired. The performances of the Howe, contained in 
Table No. II., will illustrate these remarks. At her full 
speed of 17 knots on the measured mile, this ship, with 
107 revolutions, developed 11,600 indicated horse-power. 
Her engines, boilers, and propellers had to be made such 
as would enable these conditions to be fulfilled. On ordi- 
nary service, the Howe would probably steam at from 9 to 
10 knots an hour. Her engines make 51 revolutions, and 
develop 1150 horse-power for 9 knots, the corresponding 
figures for 10} knots being 60 revolutions and 1700 horse- 
power. As arule, therefore, the Howe would not require 
to use more than one-tenth of the full power which her 
boilers are capable of producing. It is clearly of the 
greatest importance that the power necessary to give her 
the high speed, at long intervals and for comparatively 
short periods, should be secured with the least expendi- 
ture of weight consistent with assuring the maximum 
performance under special circumstances. 

Another point worth mentioning is that these ratios of 
weight to indicated horse-power are obtained under 
measured mile conditions, and not under circumstances 
of ordinary service at sea. No one is more alive to the 
difference between the two sets of circumstances than 
those who have to do with the design of war-ships and their 


machinery. But the same course is followed for all the | 


ships named in the tables, and indeed for the war-ships of 
all countries, so that there is no impropriety or unfairness 
in the mode of comparison adopted. 

One very interesting feature remains to be noticed, viz., 
the effect which recent changes have had upon the ratio 
of coal consumption of warships. Taking some of the 
latest ships tried with forced draught, and with moderate 
air pressure in the stokeholds, the following represents the 
results of careful observations made with return tube 
boilers : 

The maximum power obtained with forced draught and 
an air pressure not exceeding 2 in. of water, has varied 
from 40 to 50 per cent. of increase above the maximum 
power obtained with natural draught. The rate of con- 
sumption of coal per indicated horse-power with this type 
of boiler has been about 10 per cent. greater than the rate 
of consumption with natural draught and full power. The 


increase of power averaging about 45 per cent. has been | 


obtained by burning about 60 per cent. more coal than 
with natural draught. With the steam blast as formerly 
fitted, about 20 per cent. increase on the natural draught 
power was obtained for an expenditure of 40 per cent. 
more coal. With boilers of the type fitted in the Satellite, 
and described in Mr. Butler’s paper of 1883, the increase 
of consumption with forced draught would probably be 
somewhat greater. It appears to be within the truth to 
say that with forced draught and full power the maximum 
rate of consumption of coal per indicated horse-power per 
hour in the Howe, does not exceed one-half the correspond- 
ing rate of consumption in the Warrior. 

On the basis of the measured mile performances, 
the Warrior, with a coal stowage of 800 tons, could 
steam a little less than 3000 knots at 10 knots in smooth 
water. The Howe starting with 800 tons could steam 
twice as far as the Warrior at that speed. At 14 
knots the Warrior could cover about 1100 knots, the 
Howe about 2500. As a matter of fact, the coal bunker 
capacity in the Howe is 50 per cent. greater than that 
in the Warrior, and the figures just given, therefore, 
have to be increased 50 per cent. in favour of the Howe’s 
‘‘coal endurances.”’ Speaking generally, the Howe 
can average about three times the distance which 
the Warrior could cover before her coal supply is ex- 
hausted. These facts are stated simply as indications of 
the great progress which has been made in coal endurance 
concurrently with increase in speed. The sources of 
economy in the modern ship are too well known to need 
comment. 

It may be interesting to add in connection with the per- 





known, is sometimes overlooked, 


formances of these high-speed twin-screw ships, that a 


mparison of the results of model experiments with those 
of measured mile trials, shows the ratio of “effective” to 
indicated horse-power to vary from 48 to 53 per cent. at 
the maximum speeds attained. The effective horse-power 
is taken on the naked hull, excluding the resistance due 
to shaft tubes, struts, &c. Without entering into any 
discussion of the relative efficiency of single or twin- 
screw propellers, it may be stated that these percent- 
ages show a high degree of efficiency in recent twin- 
screw ships. 

I cannot conclude this paper without recording my deep 
sense of the remarkably successful manner in which recent 
developments of marine engineering have been made avail- 
able in the construction of recent war-ships by my friend 

| Mr. Wright, the engineer-in-chief, who has so long and so 
| ably borne%the responsibility for the steam machinery of 
the Royal Navy. Aided by his excellent staff, and 
assisted by the great private engineering firms of the 
country, he has enabled us, as a rule, hitherto to keep the 
lead in that essential quality, viz., the speed of our war- 
ships. Private firms have also to be thanked for stimu- 
lating progress by the production of exceptionally swift 
| ships, like the Riachuelo and the Esmeralda ; and the 
wholesome rivalry between the Admiralty designers 
= —— enterprise cannot fail to be an advantage 
| to both, 








NOTES FROM THE SOUTH-WEST. 


Naval Signalling.—In order to obviate the difficulty 
of signalling to ships at Spithead in thick weather, orders 
have been given by the Admiralty to erect a new signal 
station at Gilricker Point, from whence communication 
can be more easily maintained with the dockyard sema- 
phore and the commander-in-chief’s office. Experiments 

| made by a committee sitting at Keybam on the subject. 
of night light signals on board the Polyphemus, torpedo 
ram, while at Devonport, were highly satisfactory. 
Several experiments were made to test the merits of the 
radial armed semaphore lighted by the incandescent light, 

| and the ordinary day semaphore, and these resulted in 

| demonstrating the superiority of the latter. The com- 
mittee have, therefore, recommended the fitting of the 
ordinary semaphore with the incandescent light to the 
Defiance, torpedo school ship. 


The ‘‘ Naniwa Kan.”—The Naniwa Kan, a newly con- 
structed Japanese cruiser, built on the Tyne for the 
| Japanese, by Sir W. G. Armstrong, Mitchell, and Co., 
has been lying during the last few days in Plymouth 
Sound. She is a steel-plated vessel of 7500 horse-power 
indicated. She has two pairs of engines, with cylinders 
of 85 in. and 44 in. diameter, making a 3 ft. stroke. 
| Her twin screws make 125 revolutions per minute, 
with the result of an average trial speed of 19 knots 
per hour. The engine-rooms are illuminated with 
Swan incandescence electric lights, as also are the coal 
bunkers, stokeholds, and the captain’s saloon. There 
are six steel boilers, each with three furnaces. Be- 
tween the stokeholds and the main engine rooms are 
hydraulic pumping engines, which maintain a pressure of 
850 lb. to the square inch, and provide power for working 
| the guns, shot and powder lifts, rammers, and steering 
gear. The Naniwa Kan carries a 10 in. Krupp gun for- 
ward, and a similar one aft, each weighing 274 tons, throw- 
ing a shot weighing 600 lb., with a charge of 200 lb. of 
powder. Oneach broadside are three 6 in. Krupp guns 
weighing 5 tons each, and five 4- barrel Nordenfelts. 
| Besides these there are Gatlings at each of the masthead 
trucks. The bow and stern guns are provided with re- 
volving screens, which protect the men working them. 
| Only two men are required for that purpose, as the guns 
are mounted on Vavasseur carriages, and are, in almost 
| every particular, worked by machinery, with hydraulic 
motive power. The only exception to this is the elevation 
and depression the guns; this is effected by manual 
power. 


Cyfarthfa.—Messrs. Crawshay Brothers are stated to 
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have need in order for several thousand tons of rails 
for India, 


Naval Stokers.—The Lords of the Admiralty have 
issued an important circular with reference to the train- 
ing, in the use of arms, of stokers in the Navy. It is pro- 
vided that they are in future to be taught the use of arms, 
as well as the management of the machinery and boilers 
of torpedo boats. All who rank as chief stokers, leading 
stokers, stokers and second-class stokers, are to receive in- 
struction in rifle, cutlass, and pistol drill from the gunnery 
staff of the ships in which they serve, before being drafted 
to sea; and second-class stokers entered after the date of 
the circular, will be required to have a fair knowledge of 
these drills before they be rated as stokers. Continuous 
service chief stokers, leading stokers, and stokers will be 
trained in the working of machinery and the management 
of boilers of torpedo boats, and passed as qualified on 
giving proof of satisfactory proficiency. Any stoker, who 
is qualified in torpedo-boat work and can pass the exami- 
nation for trained men in cutlass, rifle, and pistol exercises, 
is to be rated among ‘‘ trained men,” and to receive a 
penny per day extra pay. 


Cardif.—The steam coal trade has still continued dull, 
shipments presenting a falling off. Colliery proprietors 
are, however, standing out strongly against any further 
reduction in quotations. The iron and steel trades have 
shown no improvement upon the whole, although the 
Cyfarthfa Works have been re-started. 


South Wales Coal and Iron.—The foreign exports of coal 
from the Welsh ports in March were as follows: Cardiff, 
541,052 tons, against 575,239 tons in March, 1885; New- 
port, 166,682 tons, against 154,654 tons; and Swansea, 
68,519 tons, against 71,498 tons. The shipments of iron 
from Cardiff in March were 3791 tons ; those from New- 
port were 9618 tons. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fair attendance on Change at Middlesbrough, but as on 
previous market days of late, the amount of business 
transacted was exceedingly small. Prices were weaker, 
No. 3 Cleveland pig or | nominally quoted 30s. per ton, 
but a few parcels actually changing hands at 29s. 104d. 
for prompt delivery. Since our last notice warrants have 
also fallen in price. Shipments of pig iron from Middles- 
brough are rather better, but they are still far below the 
quantities exported at corresponding periods in previous 
years. In the manufactured iron trade there is continued 
depression. N. — all the works in the North of England 
are only in partial operation, and several rolling mills and 
forges which have been closed for some time for want of 
orders, are still idle and without any prospects of resuming 
operations at an early date. Ship plates are quoted 
4l. 7s, 6d., and other kinds of iron at proportionately low 
— There is nothing new in the hematite pig iron 
trade, 


Engineering and Shipbuilding.—Orders for engineering 
work come slowly to hand, although the prices ought to 
induce more work. Competition is as keen as ever in all 
branches of trade, and ironfounders and pipemakers find 
it difficult to secure contracts to keep their plant fully 
employed, Shipbuilders on the northern rivers still 
complain of general slackness. A few orders for ships 
have recently been booked, but considering the capacity 
for production on the Tyne, Wear, and Tees, the con- 
tracts in hand are trifling, It is some consolation in the 
midst of so much depression to learn that many of the 
vessels which have been laid up for so long atime, are 
again afloat. It is hoped that as the shipping season 
advances trade will gradually improve, and all the 
steamers which have been burthensome to their owners 
will be employed at such freights as will leave a fair 
margin of profit. 


The Make of Pig Iron and the Wages Question in Cleve- 
land.—As we have already pointed out the over-produc- 
tion of pig iron in the Cleveland and other districts has 
been a matter of considerable anxiety in trade circles for 
some months past. During the present week the question 
of restriction will be further discussed by the British Iron 
Trade Association in London, but whether they will be 
able to formulate any scheme for combined action, remains 
to be seen. Meanwhile matters have assumed a rather 
grave aspect in the Cleveland district. While prices have 
fallen there the production has still been in excess of the 
demand, and stocks continue to increase. The Cleveland 
ironmasters have served notices upon their workmen of a 
5 per cent. reduction in wages, which comes into opera- 
tion after the 17th inst. It was generally supposed that 
the men to whom this notice applies throughout the 
North of England, would in the present depressed 
condition of trade, accept the proposal of the masters, 
but since the formal intimation of the amount claimed 
as reduction was made, meetings of the men have 

n held in different parts of the district, and they 
have resented the demand of the ironmasters. On 
Wednesday the delegates of the men handed to the 
Ironmasters’ Association a letter in which they stated 
that the men at nine of the works were willing to sub- 
mit to.a reduction of 1} per cent., but that at four of the 
chief works they were entirely opposed to any reduction 
Whatever, On Wednesday afternoon the Cleveland Iron- 
masters’ Association held a meeting at their offices, 
Middlesbrough, and unanimously agreed that if the men 
did not submit to the proposed 5 per cent. reduction that 
afternoon, the furnaces would be damped down. The re- 
pr sentative of the men’s association informed our corre- 
spondent that they would not accept the masters’ terms. 





Preparations are being made to damp down, and it is ex- 
ceedingly probable that some furnaces will be blown out 
altogether. It will — as though the question of 
restriction is about to solved without the aid of the 
British Iron Trade Association. 


The Steel Trade.—There is still rather more inquiry in 
the steel trade. Prices are easier. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Trade with America.—The statistics of exports 
from this district to America during the quarter ending 
March 31, 1886, have been issued. hey show a decided 
increase as compared with the corresponding period of 
last year. Steel has been sent to the United States to 
the value of 62,2727. 11s, 3d., and cutlery 36,181. The 
values for the first quarter of 1885 were: Steel, 46,976/. ; 
cutlery, 28,6087. The total exports for the quarter ending 
March 31, 1886, were 121,97i/., and for the quarter ending 
March, 1885, 98,1667. 


The Output of Coal from South Yorkshire.—The return 
as to the output of coal from South Yorkshire, forwarded 
vié Hull, has been issued, and shows that during March 
last there were sent to that port from this district 96,408 
tons as compared with 101,506 tons in the corresponding 
monthof March, 1885. For the quarter ending March, 
1886, the quantity was 269,616 tons as compared with 
286,160 tons for the first quarter of 1885. Denaby Main 
sent last month 10,288 tons against 1008 tons for March, 
1885. Manvers Main is second with 7240 tons, and those 
next in order are Wharncliffe Silkstone 6464 tons, Thry- 
bergh Hall 5680 tons, and Carlton Main 5048 tons. 


Chesterfield and Midland Counties Institute of Engineers. 
—A general meeting of the members of this Institution 
was held on Saturday last in the Exchange, at Notting- 
ham. Lord Edward Cavendish, M.P., took the chair, 
and amongst those present were the local inspectors of 
mines and leading engineers of thedistrict. The President 
said he had brought with him from London the final report 
of the Commissioners with regard to accidents in mines, in 
order that he might present it to the Institution, whose 
members had, on various occasions, largely dealt with the 
subjects mainly referred to in the report. This was espe- 
cially the case with respect to the trials of coal dust, which 
had occupied much of the time of many members of the In- 
stitution of late. The question was alluded to at length in 
the report, as were those parts of the subject which related 
to accidents caused by the falling-in of roofs and by explo- 
sions of gas. Safety lamps were dealt with in detail, and 
the immense amount of ingenuity which had been brought 
to bear by scientific men on them showed the general 
anxiety to reduce, as far as possible, accidents which re- 
sulted from explosions caused by defective lamps. He 
was glad to see from the report, which was only issued on 
Thursday or Friday, that the number of accidents was 
diminishing to a ‘very considerable extent, and he hoped 
that the work of the Commission and that of such institu- 
tions as their own—which were highly appreciated by the 
Commissioners for the knowledge they brought to bear on 
the subject—would lead to a still further reduction of 
fatalities in the coal-mining industry. The President was 
thanked for his gift, and it was decided, on the motion of 
Mr. Lewis, that the summary of evidence at the end of the 
volume should be printed and circulated among members. 
Mr. F. T. Mott’s paper on the ‘“ or History of 
Charnwood Forest,” one by Mr. P. M. Chester on “The 
Locked Coal Wire Rope,” and that of Mr. J. C. Jefferson 
on “‘ Davis’s Self-Acting Anemometer,” which had been 
read at a former meeting, were now discussed at some 
length, and the readers were thanked for their contribu- 
tions, Papers on ‘Some Wire-Rope Fasteners, with 
their Tests at Lloyd’s Machine,” by Mr. G. T. May, of 
Cardiff, and on ‘‘ The Exhaust Steam Injector,” b Mr. 
H. Fisher of Nottingham, should have been ibe but 
were put off till next meeting. A new safety lamp was 
next exhibited by Mr. William Clifford, of Sheffield, who 
claimed for his invention considerable advantages to 
gained, he contended, through the improved equilibrium, 
ca by the introduction of air at a tangent by means 
of indentations at the inlet and outlet. The lamp, which 
had been tested at Sheffield with extremely favourable 
results, was carefully examined, and its inventor answered 
a number of questions as to its construction. The meet- 
ing closed with votes of thanks to the mayor for the use 
of the hall and to the President for having come down 
from London to take the chair. 


Reduction in Colliers’ Wages at Pinxton.—The men work- 
ing at the Langton pit of the Pinxton Colliery Company, 
have had notice of a reduction of 3d., 4d., and 6d. per 
ton, according to circumstances. This announcement to 
the men is received with a great deal of friction on ac- 
count of a grievance respecting the large deductions made 
for slack. In one instance last week where a stall sent 
54 tons to bank, a deduction was made of 10 tons. The 
price paid for getting coal is 2s, 7d., and that allowed on 
slack is 1s. Thus there would be a loss on four days’ 
work in this stall of 15s, 10d. 


The Leeds Water Works Extension.—Another meeting 
of the Water Works Committee of the Leeds Corporation, 
has been held chiefly to further the arrangements with 
regard to the various schemes submitted for the tunnel 
or tunnels for carrying the town’s water supply from 
Eccup to Westwood. ‘The committee, it will be remem- 
bered, asked Mr. Hawksley and Mr. Bateman to examine 
and give their opinion upon all the plans that have been 
sent in. Answers from those gentlemen were brought 
before the meeting. They are both willing on terms 
mentioned, to examine and report upon the different 
methods of carrying out the work which have been sug- 
gested. An application was sent in to the committee by 





Mr. J. L. Rooke, civil engineer, of Leeds, for leave to 
submit a scheme differing from any of those pepe 
forthcoming. Mr. Rooke had an interview with the com- 
mittee. After some discussion the further consideration 
of the matter was adjourned till next Friday, when Mr. 
Rooke’s plan will be laid before the committee. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow aware Market.—Owing to the occurrence of 
the spring holiday (formerly the Sacramental Fast Day), 
there was no meeting of the “iron ring” on the Glasgow 
Royal Exchange last Thursday. On the following day the 
market opened firm, and prices were slightly better at 
the close, although not at the best, being 4d. per ton over 
those of Wednesday. Business was done on forenoon 
change at 38s. 6d. to 38s. 74d. cash, also at 38s. 74d. to 
38s. 84d. one month, the close being sellers at 38s. 74d. 
cash and 38s. 9d. one month, with buyers at 4d. per ton 
lower. In the afternoon there were transactions at 
38s. 8d. to 38s. 7d. cash, also at 38s. 9d. and 38s. 84d. one 
month, and the close was buyers at 38s. 84d. and sellers 
at 38s. 9d. one month, and the cash price nominally at 
38s. 74d. Monday’s warrant market opened very de- 

ressed, and prices receded to the extent of 44d. per ton. 

uring the forenoon transactions took place at 38s. 7d. to 
38s. 5d. cash, also at 38s. 84d. to 38s. 6d. one month, with 
buyers at the close at 38s. 44d. cash and 38s. 6d. one 
month, and sellers at 4d. per ton more. Business was re- 
ported in the afternoon at 38s. 5d. to 38s. 3d. cash, also 
at 38s. 6d. to 38s. 4d. one month, and at the close of the 
market there were sellers at 38s. 3d, cash and 38s. 44d. 
one month, with buyers at 4d. per ton less. The market 
was — on Tuesday, and prices, after some fluctuation, 
closed 4d. _ ton better than on the previous day. Trans- 
actions took place in the morning at 38s. 24d. to 38s. 4d. 
cash, also at 38s. 3d. to 38s. 54d. one month, the close 
being buyers at 38s. 3d. cash and 38s. 44d. one month, 
with sellers at 4d. per ton higher. The afternoon trans- 
actions were done at 38s. 24d. to 38s. 34d. cash, also at 
38s, 4d. to 38s. 5d. one month, with buyers at the close at 
38s. 3d. cash and 38s. 44d. one month, and sellers wanting 
4d. per ton more. An equally low range of prices pre- 
vailed in to-day’s market, business keing done during the 
forenoon at 38s. 3d. to 38s. 4d. cash, and at 38s. 44d. to 
38s. 54d. one month, and in the afternoon down to 
38s. 24d. cash and 38s. 4d. one month, with sellers at the 
close at 38s. 3d. cash and 38s. 44d. one month, and buyers 
at 4d. per ton lower. At present there is certainly a de- 
cided feeling of depression in the warrant market, every- 
thing in the shape of buoyancy being totally absent. 
There is very little hope entertained amongst ironmasters 
in Scotland, and amongst extensive dealers in pig iron, 
that any practical and permanent good will arise out of 
the movement now in progress under the auspices of the 
British Iron Trade Association in favour of restricting the 
make of pig iron by blowing out 25 per cent. of the fur- 
naces now in blast. A private meeting of Scotch iron- 
masters was held in Glasgow to-day on the subject, but it 
broke up without any agreement being come to as to the 
blowing out of furnaces. The reports coming to hand from 
America and the Continent are generally of a very dis- 
eo nature, and the home consumption demand is on 
a very low scale. Last week’s shipments of pig iron 
from all Scotch ports showed a slight improvement, 
amounting to 7031 tons, as compared with 5655 tons in 
the preceding week, and 9870 tons in the corresponding 
week of last year. They included 590 tons to the United 
States, 940 tons to Canada, 100 tons to South America, 
200 tons to Australia, &c., 100 tons to Italy, 940 tons to 
Germany, 260 tons to Holland, and smaller quanties to 
other countries. There are still 97 blast furnaces in actual 
operation, as compared with 90 at thistime last year. The 
stock of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 728,581 tons yesterday afternoon, as 
against 723,344 tons yesterday week, thus showing an 
increase for the week amounting to 5237 tons. 


Raising the Approach Girders at the Forth Bridge.—The 
raising of the approach girders on the south side of the 
Forth Bridge was to have been commenced on Monday, 
but owing tothe bursting of one of the hydraulic jacks, the 
work had to be postponed for a day or two. ‘There are 
seven spans -ready to be lifted, and as each span weighs 
from 210 to 220 tons, there is a total weight of close upon 
1600 tons to be operated upon by the hydraulic machinery, 
taking into account, of course, the other material. The 
total length of the girders to be raised is about 1200 ft. 
They rest upon seven piers, which will be built up under 
them till they have been raised to their permanent height 
of about 150 ft. above high-water mark. This will be 
accomplished by stages of 3ft. 6in. at a time. The 
girders will be raised in the first place to that height 
above the mason work by the hydraulic jacks, and propped 
up by blocks of wood. Twocourses of mason work will 
then be built up under them, and when the mason 
work sets the same operation will be repeated. Judging 
from the rate of progress at the north side of the works, 
where the approach girders have been raised 20 ft., each 
stage will occupy eight days; and it is expected that dur- 
ing the summer at least the work will progress at the rate 
of 14 ft. per month. 


Coats Iron and Steel Works.—The first actual commence- 
mencement of steelmaking in the Coatbridge district was 
made last Monday at the works of the Coats Iron and 
Steel Company. On that day, and without a single 
hitch, two Siemens furnaces were tapped, the weight of 
ingots being about 6 tons in each case. Since then some 
of the steel has been rolled out into bars, and it is reported 
tobe splendid material. In every sense of the term the 
start thus made was a capital one, and the success attend- 
ing it is largely due to the abilities and forethought of Mr. 
David Forsyth, the chief engineer of the works, 
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RAILWAY RATES AND THEIR 
EFFECTS ON TRADE. 

THERE is some reason to believe that the traders 
of the United Kingdon have not, within recent 
same advantages as those of other 
in the form of concessions of rates 


years, enjoyed the 
industrial nations, 





from railway companies, consequent upon economies 
that have been introduced in the working of rail- 
ways, and the greater yolume of traffic that has 
enabled the diminished cost of working to be spread 
over a wider area. Take the case of the two most 
important industrial nations of the world after our 
own. The United States has achieved the most re- 
markable results in the direction we have indicated, 
and Germany has scarcely been one whit behind. 
We shall examine these two cases before proceeding 
to deal with that of England. 

The recent movement of American freight traftic, 
especially in relation to its cost, is one of the most 
remarkable phenomena of modern times. The total 
quantity of freight of all kinds that was carried on the 
railroads of the United States in 1884 amounted to 
4003 millions of tons, which was carried 44,065 mil- 
lion ton-miles, at a total cost to the freighters of 5444 
millions of dollars. Each ton of freight therefore 
was carried one mile for 1} cent, or very little over 
one halfpenny. This is broadly the result of 
American railway trafic over the year 1884. It may 
be doubted whether this traffic was wholly remune- 
rative to the railways. There is no direct evidence 
to prove whether it was or not. The net earnings 
from the goods traffic are not separated, like the 
gross earnings, from those earned in respect of 
passenger traflic, so that possibly, but not probably, 
the goods traffic is carried on to some extent at the 
expense of passenger traflic, which would be a 
direct reversal of the conditions that are generally 
believed, although not directly capable of being 
proved, to exist in this country. There is, however, 
no question that American railways do pay on the 
average a fair, although not very high rate of in- 
terest. The total net receipts from all traffic in 
1884 amounted to 291} millions of dollars, which 
was equal to a dividend of 4.4 per cent. on the 
66843 millions of dollars returned as the cost of 
the American railroads, and their equipment to the 
end of that year, and equal to a dividend of 3.9 per 
cent. on the 74954 millions of dollars returned as the 
‘total investment’ in American lines. Of course, 
the difference between the capital expended in the 
‘*cost of road and equipment,” and that returned 
as the ‘‘ total investment” has been chiefly created 
by the process of ‘‘ watering,” and as ‘‘ watered”’ 
capital should not properly be embraced in the 
estimate of what the railways are capable of doing 
in the way of yielding dividends on their cost, we 
ought to keep before us, as the actual condition of 
the railways as investments, the percentage of 
net earnings to the cost of the line and equipment 
only, which gives us an average of 4.4 against an 
average of 4.2 per cent. for the United Kingdom. 

This result is in every way remarkable. The 
rate concessions that the railway companies of the 
United States have made within recent years have 
been such as might have been expected to lead them 
direct to the Bankruptcy Court. Mr. Edward Atkin- 
son, of Boston, has calculated that ‘‘ the reduction 
in the cost of, and in the charge for, the service of 
railroads is more than equal to the reduction of the 


“| public debt of the United States between 1873 and 
79} 1880 ;” and he further adds that no man in the 
ago | United States ‘‘has been obliged to work harder in 


order that the national debt might be paid, but the 
reduction has been compassed by free railroads and 
free labour.” 

It is necessary to examine this matter a little 
more in detail. In 1870 the average rate per ton 
per mile for the transport of goods and minerals on 
the fifteen leading American lines (which may fairly 
be accepted as typical of the whole) was 2.30 cents ; 
in 1880, the average had fallen to 1.23 cents per 
ton per mile. Between the two dates, there- 
fore, there was an average reduction over the whole 
of not less than 1.07 cents per ton per mile. If 
this reduction is applied to the whole of the traffic 
carried in the year 1884, it would represent a gross 
annual sum of upwards of 90,000,000. sterling, which 
may be regarded as the measure of what American 
railroads have done for American trade over the 
ten years ending with 1880. . This statistical result 
is easily arrived at, and it may be well to show how. 
The total number of tons moved one mile in the 
United States in 1884 was, as already stated, 44,065 
millions. Multiply this item by 1.07, the average 
ton-mile reduction ‘of freight on the principal lead- 
ing lines between 1870 and 1880, and we havea 
gross sum of 4404 million of dollars, and if we 
convert this into sterling at 4s. to the dollar (which 
is really under the mark) we arrive at a grand total, 
as already stated, of about 90,000,000/. sterling. 
This enormous sum, then, is equal to more than 








4s. per ton on every ton of merchandise moved in 
the United States in 1884. It is, besides, more 
than double the total gross receipts from goods 
traffic in the United Kingdom in 1884, and is about 
twenty millions more than the total gross receipts 
of British railways in that year.* 

These reductions of American railway freight 
have mainly occurred on the great carrying lines 
between the West and the North. The following 
Table shows the incidence of the reductions on 
several leading lines, the figures given being the 
cost of transport per ton mile to the freighters in 
each of the years 1868, 1873, and 1883. 








— 1868. 1873. | 1883. 
cents. cents. cents. 
New York State Canals 872 | .887 
4 Central Railroad. . 2.743 | 1.578 91 
Pennsylvania Railroad . “a 1,906 | 1415 819 
New York, Lake Erie, and Western 1.810 1.454 78 
Boston and Albany Railroad os 2.811 | 1.958 | 1.19 
Philadelphia and Erie - “ 1.609 | 1.135 62 
Lake Shore and Michigan Southern 2.336 | 1.335 728 
Michigan Central .. aa by 2.450 1,891 83 
Chicago, Burlington, and Quincey 3.248 | 1.921 | 
» and North-Western aa --| 3.168 | 2,361 | 1,42 
»» Milwaukee, and St. Paul.. at a 1.39 





There is probably no set of figures that could be 
quoted that reflects so eloquently and strikingly the 
recent tendency of railroad administration in 
America as that just given. And their accuracy 
may be regarded as placed beyond question by the 
fact that they are extracted from the Treasury 
Report on the Foreign Commerce of the United 
States, a public and official document designed to 
show in the most impartial and prosaic way the 
actual course of American commerce from year to 
year, without reference to the merits of the several 
conditions that have caused fluctuations and differ- 
ences as between one period and another. The 
report in question gives the average of the rates of 
transport on the above and a number of other lead- 
ing railroads in 1868, as 2.453 cents per ton per 
mile, and in 1883 as 1.055 cents, being a difference 
of 1.40 cents, or nearly a farthing per ton per mile of 
more than we have already found to have taken 
place between 1870 and 1880. Commenting upon 
these figures the Government statist observes, 
‘*This important reduction in the cost of internal 
transportation by rail in the United States has been 
the combined result of new economies, improved 
facilities, and competition ; the rapidly increasing 
volume of traffic has also been one of the important 
elements in the reduction of freight charges.” 

At a subsequent part of our inquiry, we shall 
deal with the question of what these ‘‘ new 
economies” have been, and how they compare with 
what has occurred concurrently on English rail- 
roads. Meantime, it is in the highest degree im- 
portant to show the effect of the reduced cost of 
transport in the development of railway traffic. We 
shall examine this point in reference more especially 
to the increase of the exports of agricultural pro- 
duce in the years 1870 and 1884, which is set out 
in the following returns (1 = 1000) ; 





of Exports in| Increase 
y in 


|Value 
the Years 


Items. 











1870, 1884. 1884. 

dols. dols. dols. 

Bacon and hams 6,123 39,684 33,561 
Pork =e 3,253 4,762 1,509 
Lard .. 5,933 25,305 19,572 
Cattle .. 439 17,855 17,416 
Sheep .. 95 850 755 
Hogs .. oe ns as «se 189 627 440 
Bread and breadstuffs' .. .-| 72,250 208,000 135,750 
Provisions (dairy products, &c.) | 30,992 114,000 83,008 
Mineral oils .. an ae --| 82,668 47,103 14,435 
Totals.. ..| 151,942 | 458,186 | 305,244 

' ' 





The broad, general result of the whole movement 
to which attention has been directed has been that 
the total value of the merchandise of all kinds ex- 
ported from the United States increased from 455 
millions of dollars in 1870, to 804 millions in 1883, 
being an increase of 349 millions, or nearly 80 per 
cent. But this does not adequately indicate the 
full extent of the difference in the latter year, for 
in the meantime all values had greatly fallen, so 
that the same nominal value in 1884 would repre- 
sent a much larger volume of traffic than in 1870. 
It is probably not too much to say that the average 
fall of value in the products of agriculture in this 
interval would be 30 per cent., and as such pro- 








* See article on page 329 ante, 
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ducts form between 70 and 80 per cent. of the total 
exports of commodities from the United States, 
the increase of volume, as distinguished from value, 
would be over 100 per cent. in the period that has 
witnessed, and mainly in consequence of, the reduc- 
tions of freight to which attention has already been 
directed. 

It is to these, more than to any other influences, 
that the wheat growers of far-off Dakota and Mani- 
toba, and the cattle ranche proprietors of Texas and 
California owe their remarkable growth. and pro- 
sperity within recent years, and it is not too much to 
say that it isto the same causes, butin a secondary 
degree, that English agriculture owes its recent and 
existing serious depression, and industry, in so 
far as our industrial depression has resulted from 
our agricultural. The great bulk of the produce 
raised in the United States of America is transported 
direct to Chicago, whence it is removed by railroad, 
or by lake and canal, to New York for shipment to 
Europe. Now, the average rate per bushel for the 
transport of wheat between these two points fell 
from 24.50 cents in 1872 to 6.60 cents in 1884 by 
Jake and canal, and from 33.5 cents to 13 cents by 
railroad. This means, in effect, that the railroad 
transport of a quarter of wheat across the continent 
between Chicago and New York cost in 1884 
6s. 7d. less than 1872. Similar, though by no 
means equally considerable, reductions have oc- 
curred in the rates of ocean freight over the same 
Ores The average ocean steamer rate from New 

york to Liverpool in 1878 is stated in the Treasury 
Reports on the Foreign Commerce of the United 
States to have been 15.22 cents per bushel against 
9.08 cents in 1883, showing a reduction of 6,14 
cents per bushel, or roughly 2s. a quarter. As 
between the main centre of production and the 
main centre of consumption there has, therefore, 
during the last few years, been a reduction of 8s. 7d. 
a quarter in the item of transportation alone, 

eing, roughly, about 30 per cent. on the selling 
price of wheat in England over the last twelve 
months. But it will be noted that more than 
three-fourths of this amount are due to railway, and 
not ocean steamship reductions, so that it is not 
too much to say that not only has it been the action 
of the American railways in making freight con- 
cessions that has given this impetus to the agricul- 
tural interests of that country, but it is the same 
cause that has been mainly instrumental in bring- 
ing about the depression of European agriculture, 
in so far as that depression is due to the low rates 
of price that importations of foreign produce have 
compelled European farmers to accept. If Ameri- 
can agriculturists had now been compelled to pay 
the transportation charges of a few years ago, in 
order to bring their produce to European markets, 
one of two things would certainly have happened. 
Either they would never have got access to European 
markets at all, in consequence of their inability to 
compete with Russian and Indian produce, or— 
which is more likely—English farmers would have 
had a greater protection than they now have, by 
reason of the distance that separates us from the 
sources of American supplies, against the ex- 
tremely low prices at which such supplies have, 
thanks to American railway rates, flooded our 
markets. Whether the measure of that greater 
protection is the 8s. 7d. already referred to or not, it 
is not easy to say ; butit is probable that there would 
not have been much difference in prices otherwise, 
since American farmers cre said to be now engaged 
in sending their produce to Europe on the narrowest 
possible margin of profit. Ifit were assumed, then, 
that the difference of 8s. 7d. per quarter would, in 
consequence of the higher prices at which American 
produce would have had to be sold in Europe, have 
gone into the pockets of the agricultural interest of 
our own and other European countries instead of 
those of the consumers, as consumers, it would have 
represented a gain to English agriculture of over 
four millions sterling in the item of wheat alone, on 
an average of the ten years ending with 1884; the 
average quantity of English grown wheat available 
for consumption over that period, after deducting 
seed, having been about ten million quarters per 
annum. 

The example which has just been afforded is one 
of the greatest magnitude, but it is possible to fur- 
nish many analogous examples of the principle that 
railway rates are a great controlling factor in the 
progress of nations, and tend to shift the conditions 
of industrial or agricultural supremacy, according 
as they are varied to aid in the development of 
trade or otherwise. The same principle may be 


traced, mutatis mutandis, in the history of Eu- 
ropean railways. Germany, as already stated, is 
a remarkable proof of what a fostering regard 
for the necessities of industrial development may 
accomplish in this respect. The chief railways 
of that country are now in the hands of the State, 
by which they are carried on, not with a view to 
their being a source of profit, as railways, so much 
as in order that they may be made to aid the de- 
velopment of national industries. Germany has 
recognised, and made adequate provision for, the 
fact that low rates of freight are essential to meet 
the competition of other nations in her own and 
outside markets, and the railway system, under 
State administration, has been made the principal 
instrument in contributing to the desired result. 
Hence we find that whereas the average percentage 
of interest on capital invested in the railways of 
Germany as a whole was over 6 per cent. up to the 
year 1871, it has since that date been gradually 
reduced until it is now a trifle over 4 per cent., or 
practically about the same as that of English and 
American lines. The statistics of the average ton- 
mile rates are scarcely available over a sufficiently 
long period to enable the effects of this policy to be 
fully appreciated in the matter of reduced rates of 
transport, but the official returns show that the 
average receipts per ton and per kilometre fell from 
6.2 pfennige in 1868-70 to 4.7 pfennige in 1879 and 
4.5 pfennige in 1882. This means that the whole 
goods traftic on German railways was in the latter 
year conducted at a cost to the freighters of less 
than a halfpenny per ton per kilometre, being some- 
what above the altogether exceptionally low rates 
prevalent in the United States, but very much 
under the rates generally current in this country. 
The effect of this movement has been the same in 
both the United States and Germany, although, of 
course, in varying degrees. The export trade of 
Germany has witnessed a very remarkable develop- 
ment within the last few years, very largely because 
of the low rates at which producers have been 
enabled to bring their commodities to the seaboard. 
Between 1875 and 1883, the value of the exports 
from that country rose from 124} millions to 163$ 
millions sterling. This increase of value again, 
asin the United States, represents a very much 
greater increase of volume, the prices of many 
articles having in the interval fallen by nearly fifty 
per cent., but the more simple and easy method of 
estimation, although not always the most exact, is 
that which is based on values. How far this deve- 
lopment has been due to railway rate concessions, 
it is difficult to say ; but it is notorious that there 
has been no more potent agent contributory to such 
a desirable end. Germany, it must be remembered, 
is not favoured with natural resources to the same 
extent as either Great Britain or the United States. 
She is largely a landlocked country, with by no 
means the most prolific soil, with long distances 
from the seaboard, as regards a very large part of her 
territory, and with inferior mineral resources, except 


the railway control has been such as to bring into 
operation an enormous export trade, mainly through 
the low rates at which manufacturers have been 
enabled to reach the seaboard, or neutral markets 
on the land frontiers. 

So much for the broad general results of a con- 
ciliatory railway policy towards trade and industry. 
It would be of great value in this connection, if it 
were possible 10 proceed from the abstract to the 
concrete, from the general to the particular and 
special, and quote specific examples of how much of 
the total cost of different products at the places of 
consumption (and especially as regards goods in- 
tended for or largely entering into export trade) is 
made up of railway rates. This, however, is by no 
means so simple a matter to handle. There are in 
existence data that would enable the different items 
of cost to be calculated for the United States and 
Canada, based on census returns, but since it 
would be impossible to find corresponding data for 
other countries, no comparison that would be rele- 
vant and reliable is possible. It has been shown 
that in the case of the mineral produce of the 
United Kingdom the charges paid to our railway 
companies in respect of its transport to the places 
of consumption and the ports of export is 24 per 
cent. of its total declared value. In many other 
cases that might be quoted the proportion is equally 
high. Take the case of timber. The rate for 
timber transport from Liverpool to Derby, 93 miles, 
is 12s. 6d., or 1.59d. per ton per mile, and from 





London to Derby it is 15s., or 1.40d, per ton per 





in one or two specially favoured districts ; and yet | ~ 


mile. In Derby there are large carriage building 
factories and other industries into which the use of 
timber enters more or less largely. Timber is not 
an indigenous product in Derby. It must be 
imported, and if the rates granted by the railways 
are not low enough to enable it to be imported at a 
price that will compete with carriage building con- 
ditions in Continental countries the trade would 
obviously be seriously hampered, perhaps entirely 
destroyed. Cotton, again, is the principal manu- 
factured product of Lancashire. It is a commodity 
which is carried in bulk, does little damage to 
rolling stock, is easily handled, and is altogether 
a cheaply worked traffic. And yet the rate for 
the transport of cotton from Liverpool to Old- 
ham is, or was until quite lately, although Old- 
ham is one of the principal centres of the trade, 
as much at 10s., or 3.11d. per ton per mile. It 
is true that this does not seem a high percentage 
upon the value of a commodity which costs 571. 
per ton at the port of import ; but it works out 
to as much as 0.05d. per pound for a distance of 
only 38 miles, and now that the cotton trade, 
and, indeed, all our great industries, are neces- 
sarily worked on a very narrow margin of profit, 
it is possible that even the minutest fraction 
may make all the difference between profit and loss. 
Besides, it must be remembered that in the case of 
the cotton trade there is a return freight to be con- 
sidered, and as on the finished goods the rate is 
not generally less, the railway companies will re- 
ceive fully 20s. per ton over the whole of the cotton 
trade of Oldham, which will most likely represent 
a larger aggregate sum than the profits of that in- 
dustry as a whole in any recent year. The number 
of similar cases might be multiplied indefinitely. 
We have stated already that there is no direct 
clue to the ton-mile rates in this country. They 
are only to be estimated very roughly by the familiar 
process of arguing from the known to the unknown. 
But the fact that they are, for long distances 
especially, much higher than Continental rates has 
been made very evident by the investigation of 
Sir B. Samuelson, who, in his recent pamphlet 
on ‘‘ English and Continental Railway Rates,” gives 
a number of specific cases in which the difference, 
as compared with Germany, Belgium, and Holland, 
is always against England on distances exceeding 
50 miles. Some of the differences are striking. 
Here are a few cases selected at random : 


' 
} 
i 
| 

















| 

| | 5 g 22% 

Com- | 4 a | < = 3 a 3 
rig | modity. | S28 |2B3 5's m 

| We Soa & oe 

| gs Som gan 

| }@. d.| 8. d./ 8. d. 
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We shall, in a subsequent article, show how far 
these differences, and many others of a similar 
character, are justified or otherwise by the varying 
conditions of English and Continental railway trafic. 





THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

AN interesting discussion on the paper of M. 
Bernstein ‘‘On Low Resistance Glow Lamps,’ 
read to the Society of Telegraph Engineers and 
Electricians, was opened at the meeting of the 
Society on April 8th, by Dr. J. A. Fleming, who, 
like Mr. Preece at the preceding meeting, objected 
to M. Bernstein’s use of the word ‘‘ strain,” to 
denote what is commonly called the efficiency of a 
lamp. Rankine has detined a strain as a displace- 
ment in opposition to a stress, and this meaning of 
the term has now become general in scientific 
treatises. It is tolerably safe to say that we shall 
hear no more of the newly proposed use of this per- 
fectly definite word. ‘ 

Dr. Fleming then passed to the question of the 
emission of light and heat from the filaments of incan- 
descent lamps, and remarked that some filaments 
gaveoutagreater proportion of light rays as compared 
with heat rays, than others ; and of coursefor the pur- 
pose of lighting the former filaments were desirable. 
Experiments are required in this matter to deter- 
mine the causes of this result, and enable inventors 
more clearly to recognise what they should aim at 








in a filament in order to improve its photic emis- 
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sivity. It is known that grey filaments are more 
refractory than black sooty ones, and will therefore 
stand a higher temperature without giving way. 
Filaments are now made very fine, some of 900 ohms 
resistance, and the limit in this respect has not yet 
been reached. With regard to the disintegration 
of a filament in the vacuum Dr. Fleming expressed 
the opinion that the forces at work were of a 
thermal nature. The vacuum in the bulb is a very 
high one, and the mean free path of the molecule 
is probably as great as the diameter of the bulb. 

Mr. W. M. Mordey thought there was a field for 
M. Bernstein’s system in working arc lamps and 
motors as well as glow lamps in series. He did 
not consider it likely to be much used on board 
ship, where the limits of an installation are so cir- 
cumscribed. He pointed out that a 3000 volt new 
Brush machine would drive a current of 10 amperes 
as required by M. Bernstein through 215 miles of 
No. 6wire ; and allowing 750 yards of this for 
every 60-volt lamp used, some 450 lamps could be 
lighted. An arc light could also be maintained ina 
lighthouse 210 miles from shore provided the sea 
was used as an ‘‘earth,” or 105 miles provided a 
return wire was used. 

With regard to the question of ‘safety, he and 
other speakers stated that after considerable 
experience with high potential dynamo work, 
they had seen no serious accidents. One gentleman 
(Mr. Wright), however, mentioned that he had 
once received a shock from an 1800-volt machine 
which he had no desire to repeat, although he felt 
nothing at the time. Mr. J. W. Swan praised M. 
Bernstein’s efforts, and recommended that the 
switches should be neat as well as effective, and 
pointed out that the expense of lamps and fittings 
was an important consideration. 

Mr. Swinborne referred to an installation of 
glow lamps in series, which to some extent antici- 
pates M. Bernstein’s system ; and Mr. Wharton, of 
Messrs. Laing, Wharton, and Oo., of Holborn 
Viaduct, who had fitted up a Thomson-Houston 
dynamo and lighted a series of eight Bernstein 
lamps during the evening, showed how the machine 
in question served to drive the system, with arc 
lamps also fed from it. The dynamo was the self- 
regulating automatic dynamo now used in the 
United States for arc lighting. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


THE Institution of Naval Architects is now hold- 
ing its twenty-seventh annual meeting, which pro- 
mises to be one of the most successful yet held, so 
far as the number and importance of the papers set 
down for reading and discussion are concerned ; 
indeed, the matter to be dealt with has so increased 
that it has been found necessary to add a Saturday’s 
sitting this year. During the six meetings which 
constitute the session eighteen papers will be read 
and discussed, and it is obvious from the short 
space of time into which they are crowded, that 
= can scarcely be done to more than half of 
them, 

We have, on previous occasions, expressed our 
opinion that the Council would do well to hold 
more than one meeting a year, and certainly it 
would add to the popularity of the Institution were 
a summer or autumn session to be held in the pro- 
vinces. This course was followed nine years ago 
when an autumn meeting was held in Glasgow, and 
remembering the success which attended the ven- 
ture it seems a pity, now that the Institution has a 
Tyneside President, that a similar compliment 
cannot be paid to the north-east ports. 

However, whether a country meeting be held or 
not, it is certainly undesirable that the whole work 
of the year should be crowded into so short a space 
of time as it now is, and that so much good matter 
should be lost simply for the want of time to bring 
it forward. On this year’s list all the papers appear 
to be of high merit, so that there is no padding to 
afford material for judicious compression. In past 
times papers of the highest excellence have been 
read before this Institution, but these were too 
often interspersed with others of an inferior type. 
Now, however, a higher average of merit is obtained, 
and although the Council are not infallible in their 
selection, it is seldom that members are asked to 
es to matter other than worthy of their atten- 

ion, 

It is satisfactory to find this Institution, which 
Tepresents the most important of our distinctively 





national industries, in so flourishing a condition. 
The members are constantly increasing, the number 
set down for election at the present meeting being 
the largest yet recorded. In addition to this the 
financial position of the Institution is on a most 
satisfactory basis. 

There is certainly no society of this sort in 
London in which the members work together with 
such unanimity, and which shows so much esprit de 
corps. This no doubt is due in a great measure to 
the special nature of the work in which all are 
engaged, and which creates a bond of sympathy, 
affording common ground on which all can meet. 
It is probable also that the wise decision arrived 
at by the founders of the Institution, that there 
should be an ‘‘ornamental” rather than a profes- 
sional President at the head of affairs, has done 
much to bring about this happy state of affairs. 
The question has often been raised how far such a 
course is advisable, but in the great prosperity of 
the Institution during the past twenty-seven years, 
and the useful work it has done and is now doing, 
there is ample proof of the wisdom of the present 
arrangement. It is true that kindred societies 
have flourished under technical presidentship, but 
the circumstances in such cases have been different. 
The Institution of Naval Architects has, and re- 
quires for the efficient working of the scheme, a 
perpetual President, and it is desirable that he 
should be above the influence of professional or 
even scientific emulation and be incapable of excit- 
ing jealousies in the breasts of others. 

By the exclusion of professional and technical 
men from the presidental chair, the field of selec- 
tion becomes extremely narrowed, and the Institu- 
tion is therefore to be more highly congratulated 
in having secured one so completely fitted for the 
post as Lord Ravensworth. The difficulties of 
filling the position are very great, and not the least 
of these must be the preparation of the annual 
address. ‘To speak to the members of a technical 
and scientific assembly for the space of an hour or 
more on the subject of their craft when all techni- 
calities are tabooed, even if they were within the 
speaker’s knowledge, is indeed a severe trial of skill 
and resource. 

Since the Institution last met it has lost one of its 
most prominent members. Mr. J. D’A. Samuda 
was for many years vice-president, and had been 
treasurer of the Institution since its foundation. 
He was a most regular attendant at the annual 
meetings, and one of the most useful members, for 
he was always ready to speak on a discussion when 
there was a difficulty in setting the ball rolling. 
It is certain that the President will miss his 
ready assistance in this particular as in many other 
ways. 


PRESIDENTIAL ADDRESS. 


The first sitting of the meeting was held on Wed- 
nesday last, when, after the report of the Council 
had been read, Lord Ravensworth gave his annual 
address. He commenced by referring in feeling 
terms to the loss the Institution had sustained by 
the death of Mr. Samuda. He then remarked on 
the still depressed state of the shipbuilding industry, 
saying there was no doubt that the great produc- 
tion of tonnage in 1881, 1882, and 1883, which was 
concurrent with a declining commerce, accounted 
for the depression in our shipping trade, It was 
satisfactory to find, however, that we still continued 
to enjoy as large a proportion of the total carrying 
trade of the world as ever we did, but ships were 
being now run at miserably low rates, Lord 
Ravensworth then quoted figures as to the number 
of vessels laid up, and also respecting the produc- 
tion of shipping in the country during recent 
periods, but probably these are familiar to the 
majority of our readers. He referred with satis- 
faction to the fact that tonnage was decreasing in a 
greater ratio than it was produced, and also that in 
America the Committee of the House of Represen- 
tatives, by a vote of 7 to 6, had pronounced in 
favour of a Bill authorising the free purchase of 
foreign-built ships. This, he thought, would be the 
means of affording an additional outlet for English- 
built ships, and was valuable as showing that pro- 
tection had not fulfilled the expectation formed of 
it in the United States. The President then went 
on to refer to some points of engineering and con- 
structive interest in connection with the shipping 
industry, and finally concluded a long address by 
reference to the increased difficulty of mining coal, 
in consequence of the ever-increasing depth at 
which it has to be won. 





SPEEDS oF WaRk-SHIPs. 


After the President had finished his address Mr, 
W. H. White, the Director of Naval Construction, 
proceeded to read his paper on ‘‘The Speed Trials 
of Recent War-Ships,” which we print in extenso 
on page 375. It was some time before any one 
would respond to the President's invitation to 
discuss Mr. White’s contribution, although, as may 
be seen by reference to the text, that there was 
good material for debate in the paper. At last 
Sir Nathaniel Barnaby was persuaded to say a few 
words, and he certainly adopted every means to 
raise a discussion, although he started by saying 
that the paper appeared to contain matter more for 
congratulation than criticisms. The late Director 
of Naval Construction pointed out that what his 
successor had set forth proved how greatly the 
marine architect is in the present day dependent 
on the marine engineer, and how much we owe to 
the different engineering firms of this country. 
The subject of speed, which had been so promi- 
nently brought forward in the paper, involved a 
very wide and complex question on which the 
speaker thought there might easily be misconcep- 
tion. It had been said that war vessels ought to be 
constructed so that they could travel at the highest 
rate of speed possible. This, Sir Nathaniel thought, 
was questionable so far as regarded the largest 
ships, although in smaller ones the theory was un- 
doubtedly sound. The Italians had, with their 
new ship, the Italia, that had been tried only a day 
or two previously, reached the remarkable speed of 
18 knots. The speaker congratulated the Italian 
naval designers on their remarkable success, but he 
did not think it necessary for us to follow their lead 
altogether. When ships of 18 knots were com- 
menced in Italy the question had been discussed in 
England, and English naval officers then stated that 
if they had 18-knot ships of great power and large 
size they would not know what to do with them; and 
when large vessels of highspeed were offered to naval 
men they said they would rather sacrifice somewhat 
of the speed to gain other advantages. It must be 
understood that what thenaval authorities had aimed 
at was to get heavy ships of large size, but not of 
excessive speed, and less powerful vessels in which 
fast steaming should be the leading consideration. 
It need not be, and was not necessarily, our policy 
to have swifter large vessels of war than any other 
country, although this would be an intelligible 
object, just as it would be a definite system to work 
on if we went in for designing heavy war-ships that 
could outstrip torpedo boats ; although for his part 
he did not see how this was to be done. Neither 
of these objects, however, had been the aim of 
the naval constructor. What was wanted was a 
judicious balance of power between all the offensive 
and defensive qualities that go to make up an 
efficient war vessel, and in large ships excessive 
speed destroyed this balance, This, so far as the 
speaker could gather, was the opinion of naval 
officers. Nevertheless England was well to the 
fore in the matter of quick steaming, in spite of 
what had been at times said to the contrary. This 
fact was well borne out by the figures quoted in 
Mr. White’s paper. 

Sir Nathaniel Barnaby’s remarks at once brought 
Sir John Hay to his feet in order, as he remarked, 
to disassociate himself, as a naval officer, from what 
Sir Nathaniel Barnaby had said. Itseemed to him 
that it would be an unfortunate position for our 
ships in time of war not to be able to catch—for of 
course it was unnecessary to contemplate the de- 
sirability of getting away from—the ships of an 
enemy, whilst it would be scarcely less deplorable 
if our ships could nut keep pace with those of an 
ally. He allowed that there must be a balance of 
powers and qualities necessary in a war vessel, but 
amongst these qualities speed must occupy a very 
high place. Sir John hoped that the Imperieuse 
would exceed the most sanguine expectations 
formed of her and so show that the performance of 
the Italia had not been the means of discrediting us 
in the most important particular of speéd in our 
war vessels, 

Admiral Freemantle, who had been referred 
to by Sir John Hay, spoke next. He agreed 
with Sir Nathaniel Barnaby to this extent. If 
it were a question whether large or small ships 
should have the greatest attention paid to the matter 
of speed, there could be no doubt that the smaller 
ships should have the preference in this respect ; 
for small vessels must sometimes run away while 
large ones should never be called on to perform 
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such an evolution. In spite of this, for some un- 
explained reason our smaller vessels in the Navy 
have hitherto been slow, something about 11 knots 
or so being a very usual speed. He agreed with Sir 
John Hay that speed was a most desirable feature, 
and he was not prepared to make many sacrifices 
of this important quality excepting for the most 
imperative reasons. For certain tactics in naval 
warfare speed would be an absolute necessity to 
enable ships to operate together. This was very 
clearly shown during certain evolutions recently 
carried out by Sir Geoffrey Hornby in the Medi- 
terranean, where all the ships had to keep their 

osition, and the rate of steaming would therefore 
he regulated by the slowest ship. It was also 
necessary to have high power in a ship to enable it 
to steam against head winds in heavy weather ; a 
fact that had been very forcibly brought home to 
him recently during the time he had been stationed at 
Gibraltar. Although large war vessels might not be 
able to steam at the same rate of speed that torpedo 
boats made on their trial trips, the faster a ship 
travelled the longer she would be able to keep 
the torpedo boats within range of her machine guns 
without allowing them to get close enough to launch 
their torpedoes with effect. It was well known that 
the best way for a vessel to engage torpedo boats 
was to turn her stern towards them, and the speaker 
had made some calculations which showed the great 
advantage an extra two knots would give in such an 
encounter. 

Sir Cooper Key, who as senior Naval Lord of the 
Admiralty, had workedso long with the late Director 
of Naval Construction, said he attached the greatest 
importance to speed in war vessels. The armour- 
clads laid down within the last few years had been 
designed to exceed certain foreign vessels in their 
rate of steaming by one knot. England could fairly 
claim that her war-ships were fast and efficient 
vessels, and the credit of this was largely due to the 
labours of Sir Nathaniel Barnaby, whose work, the 
gallant admiral said, was well known, and far from 
wanting any endorsement of praise on his part. 
With regard to what had been said about the large 
Italian war-ships, these were no doubt faster than 
ours, but the question was whether they would be 
able to engage our armour-clad ships ; a proposition 
which the speaker appeared decidedly to answer 
in the negative, and he thought it would be inad- 
visable for us to follow Italy in the course she was 
pursuing with regard to her system of naval con- 
struction. He thought, however, speed in war 
vessels of the very highest importance, but from the 
emphasis he laid on the word ‘ armour,” in com- 
paring our vessels with those of Italy, it may be 
inferred that he thought speed might be too dearly 
bought if paid for at the expense of protection. 

Mr. White, in replying, said that the discussion 
had taken what to him was an unexpected turn. 
He had hoped that some of his professional 
brethren would have had something to say on the 
special points raised, but as neither naval archi- 
tects nor marine engineers had had any criticisms 
to offer, their silence might be accepted as con- 
sent to the propositions he had set forth. With 
regard to the Italian war vessels and the question 
of speed, it should be remembered that the Italia 
and her sister vessel have 14,000 tons displacement, 
while the Imperieuse was about half that size, and 
the Howe was less than 10,000 tons. He knew it 
was not fair to use displacement only in a comparison 
of speed, but the fact must not be lost sight of. 
The design of every opposing ship was made up by 
a balancing of rival claims, and that in which these 
claims were most judiciously balanced was the best 
vessel. Speaking generally, great advances had 
been made during the last few years. The gap 
between the battle ships and torpedo boats had 
been made less. They had large vessels of greater 
speed than would have been considered possible 
ten years ago. Then there were smaller classes 
still swifter, and so on down to torpedo boats ; 
nearly every step in the series having been filled up. 


A Mecwuanicat Sraprity Indicator. 


After the adjournment for lunch Mr. J. H. 
Heck proceeded to read his paper ‘‘ On an Improved 
Mechanical Method of Finding the Stability of a 
Vessel.” 

It will be remembered that at the last meeting 
of the Institution Mr. Heck described an apparatus 
he had devised for a similar purpose to that we 
have now under consideration.* The warm praise 





* See ENGINEERING, vol. xxxix., pages 346 and 377. 








bestowed on the former machine by Mr. William 
Denny and other eminent authorities would have 
led one to predict a long course of usefulness for the 
invention, but we find that during the past year 
Mr. Heck has by his own labours already rendered 
obsolete his original idea, and constructed a new 
system on the same basis, although the method of 
carrying out the investigation is quite changed. 
Mr. Heck’s original apparatus was designed to work 
with inside sectional models, the cavity represented 
by the vessel, or rather the cross sections selected 
for the purpose, being filled with water. We intend 
shortly to reproduce Mr. Heck’s paper in full, 
together with the drawings by which it is illustrated, 
so it will be sufficient for present purposes if we 
state that outside sections are now used, and these 
are immersed in a tank, above which is a scale beam 
working on knife edges to which the model is 
attached, and with a scale pan at each end in which 
the necessary weights are placed. 

The discussion on the paper was opened by Mr. 
William Denny, who referred to the fact of Mr. 
Heck having first brought his original model to his 
firm at Dumbarton, where experiments had been 
made with the highly successful results already put 
on record. It was difficult, in considering the in- 
fluence of such inventions as that before the meet- 
ing, not to feel some regret that the necessity of a 
structure of scientific reasoning, founded on so 
interesting a basis as that they had before in use, 
should be so quickly wiped out. He supposed, 
however, that this was the inevitable consequence 
of all such advances in procedure, and the true 
aim of all earnest workers should be for greater 
simplicity. With regard to some remarks the 
author of the paper had made as to using sections of 
cardboard in place of wood, Mr. Denny said he 
remembered that when the apparatus was first 
brought to his notice, he suggested the use of larger 
balances. Mr. Heck combatted this notion, and 
Mr. Denny found that the inventor’s instinct in the 
matter was truer than his own, and the balance had 
been getting smaller and smaller, until he now 
found him endeavouring to use a model composed 
of cardboard sections. Mr. Heck had stated that 
he could with the aid of the model work out cross 
curves of stability in about nine hours, and he (the 
speaker) could hardly give stronger evidence of the 
value of the invention than by stating that originally 
it would take a skilled worker a fortnight to pro- 
duce the same result by the ordinary method of 
calculation. Mr. Denny bore testimony to the 
great beauty of many theoretical investigations 
the French naval architects had carried out 
in the field of stability calculations; but our 
own country could claim to have pushed those 
investigations to the front rank of practical appli- 
cation, and no one deserved greater credit for this 
than the author of the paper then under considera- 
tion. 

Mr. B. Martell also spoke as to the value of the 
apparatus described, and said that it might be rea- 
sonably asked that masters of all large ships should 
have such an appliance on board their vessels, so 
that they might get a practical insight into the 
problem of stability, which would bring the subject 
home to them ina plain manner, without neces- 
sitating an abstract train of reasoning which they 
could not in fairness be expected to compass. 

Mr. Benjamin agreed generally with Mr. Denny’s 
remarks, but pointed out that a continuous model 
would be far preferable to a model of sections. 
It is well known that the trapezoidal rule is 
not accurate when applied to displacement cal- 
culations, and he had found that it offers an 
error of from 14 to 2 per cent., the same error being 
shown in all calculations made with Simpson’s 
multipliers. With regard to Mr. Martell’s pro- 
posal, it should be remembered that ships’ captains 
have mostly to deal with loaded ships, and an un- 
certain factor is therefore introduced which would 
detract from the value of the apparatus. Mr. 
Schénheyder asked why the knife-edges used had 
been placed at different levels, as undoubtedly this 
would influence the results. 

Mr. Heck, in replying to the discussion, said that, 
with regard to Mr. Schénheyder’s question, un- 
doubtedly if the knife edges were placed in one 
plane it would add to sensibility of the apparatus ; 
but this was not altogether to be desired. Origin- 
ally the arrangement had been such as Mr. Schén- 
heyder suggested, but it had been subsequently 
altered in order to get a more stable balance, which 
had been proved necessary during the course of 
practical work, As to what Mr. Benjamin had said 








in answer to Mr. Martell’s suggestion, the speaker 
thought that he could not better illustrate the sub- 
ject than by quoting how readily persons not spe- 
cially acquainted with the subject grasped the 
general principles of stability, when brought in 
contact with the model. He had been especially 
pleased to notice this in the case of workmen en- 
gaged in its construction ; and he thought that in a 
like manner captains of vessels might be instructed 
in the necessary elements of the question, without 
entering into the abstract principles on which the 
theory was based ; in the same way that mariners 
could work the latitude and longitude in a practical 
manner, without being able to explain the geome- 
trical basis of their calculations. With regard to 
the trapezoidal rule, the same question that Mr. 
Benjamin now raised had been discussed when the 
subject was first introduced to Messrs. Denny. 
Continuous models had been made and tried against 
sectional models; but the conditions of practical 
work were such that the latter were found to give 
absolutely a truer result. 


A Srrain Inprcator For Use at Sra. 


The next paper was contributed by Mr. ©. E. 
Stromeyer. It contained a description of an instru- 
ment that is likely to play a most important part in 
the future of marine architecture, and, indeed, in 
the designing of all large structures of metal subject 
to high stresses. As we intend printing this paper 
in full, and reproducing the drawings by which itis 
illustrated, we will content ourselves with merely 
giving an outline of the construction of the instru- 
ment. A thin wire is placed between two plates 
of metal, one being rigidly attached to the structure 
of the ship or other object to be tested, and the 
other held by a long wire and a coiled spring. The 
two plates are thus placed with their surfaces 
parallel, and only separated by the thin wire 
referred to, and which has attached to it a 
light pointer or needle. Upon any movement 
taking place in either of the plates the thin 
wire rolls between the two surfaces and it will 
easily be seen that in this way the bend- 
ing of a beam, or the elongation of test pieces when 
subject to stress, can be defined and registered. 
The idea has not yet been fully worked out, and 
doubtless improvements in detail will be made, but 
the apparatus is in a fairly practical form and 
capable of doing useful work. It cannot fail to 
have a great future before it and bids fair to 
occupy much the same position in relation to naval 
architecture that the steam engine indicator does to 
the steam engine. 

The discussion on this interesting subject was 
opened by Mr. J. McFarlane Gray, who referred to 
the valuable results that could be obtained by 
simple means such as those brought forward both 
by Mr. Stromeyer and Mr. Heck. 

Mr. Biles said that it would be difficult to render 
too great thanks to Mr. Stromeyer for the work he 
had done. The questions of strains with regard to 
ship structures was one of the highest importance. 
Hitherto naval architects had had to depend on 
calculations constructed on a theoretical basis in 
designing vessels, but now there was hope that 
they would get practical and accurate data to work 
upon. With greater certainty in this respect, no 
doubt many parts could be lightened, and material 
thus saved in one direction could be placed where 
it might be found to be more necessary, and a 
stronger vessel would be thus produced or a lighter 
ship could be built. He would ask Mr. Stromeyer 
for some further particulars as to launching vessels, 
for the forces brought into play at such times were 
of the highest importance. ? : 

Mr. Ramage, who spoke next, led the discussion 
into quite a fresh channel by expressing an opinion 
that the subjects set forth in the paper were more 
questions for the consideration of Lloyd’s Registry 
than for shipbuilders. Lloyd’s form rules by which 
the shipbuilders are bound, and they have nothing 
to do but to work to them. This was a proposition 
against which several of Mr. Ramage’s brother 
shipbuilders found it necessary to protest ; but 

rotest as they might there is no question but that 
Mr. Ramage had touched ona very material point. 
It is very creditable to the partners in large firms 
who have deservedly high reputations as men of 
science to object to the notion that the profession 
of naval architects and shipbuilders is almost ab- 
sorbed by Lloyd’s rules ; but there is little doubt 
but that the great body of shipbuilders throughout 
the kingdom, whose main object is the practical 
consideration of making money, will have little 
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appetite for original research, when they are bound 
hand and foot by a cut-and-dried code of rules, 
however ably those rules may be devised. 

After a few words from Mr. J. Corry, Mr. J. 
Inglis rose to dispute the point of view taken by 
Mr. Ramage. He pointed out that frequently it 
was the duty of builders to construct vessels for 
which Lloyd’s rules had not been framed, such, for 
instance, as light-draught steamers, and other 
vessels upon which Lloyd’s do not pretend to legis- 
late. He welcomed this instrument as a most im- 
portant aid to the science of ship designing. 

Mr. Wm. Denny expressed concurrence with the 
views advanced by Mr. Inglis, and thought it would 
be deplorable if the views of Mr. Ramage became 
general. Nevertheless he was of opinion that the 
science of ship construction was falling more and 
more into the hands of Lloyd’s staff. This is to be 
regretted, as the tendency is for Lloyd’s to become 
more and more dogmatic—necessarily so, no doubt, 
but the fact remained. He considered Mr. Stro- 
meyer’s principle of measuring the extension of 
material by the rolling of a piece of wire between 
two surfaces, one of the most ingenious applications 
he had met; and while there are such men as Mr. 
Heck and Mr. Stromeyer at Lloyd’s, there is the 
best guarantee that the supremacy of the Registry 
will not be altogether hurtful. 

Mr. Stromeyer briefly replied to the discussion, 
and the proceedings for the day then terminated. 

We must leave the proceedings of yesterday 
(Thursday) to be dealt with in detail next week. 
The following is a list of the papers read and dis- 
cussed: ‘‘ A Brief Review of the Progress of Mild 
Steel, and the Result of Eight Years’ Experience of 
its Use for Shipbuilding Purposes,” by Mr. B. 
Martell ; ‘‘The Present Aspect of Mild Steel for 
Shipbuilding,” by Mr. John Ward; ‘‘On the Use 
of Steel Castings in Lieu of Iron Forgings and 
Brass Castings,” by Mr. E. C. Warren ; ‘‘ Closed 
Stokeholds,” by Mr. R. Sennett; ‘‘On Forced 
Combustion in Furnaces of Steam Boilers,” by Mr. 
James Howden ; ‘‘On Modern Improvements in 
the Working of Cables and the Stowage of Anchors,” 
by Mr. S. Baxter. 

The papers set down for reading to-day are as 
follows : Morning meeting, at twelve o’clock—‘* Ex- 
perience in Propulsion with Three Screws,” by 
Mons. M. Marchal; ‘‘The Determination of the 
most suitable Dimensions for Screw Propellers,” 
by Mr. R. E. Froude ; ‘‘ Account of an Instrument 
intended to Register the Rolling of Ships,” by 
Vice-Admiral E, Paris; ‘Proposed Steam Life- 
Boat, with special Reference to its Stability,” by 
Messrs. L. Benjamin and J. M. H. Taylor. Even- 
ing meeting at seven o’clock—‘‘On Converting 
existing Compound Engines into Triple-Expansion 
Engines,” by Mr. H. A. B. Cole ; ‘‘ Flexible Crank 
and Propeller Shafting in Lieu of Rigid Shafting 
for Marine Propulsion,” by Mr. J. F. Hall ; ‘‘On 
a New System of Steering Gear and Rudder Strains 
recorded by it,” by Mr. Arthur J. Maginnis. 

The two remaining papers for to-morrow’s meet- 
ing are : ‘‘ Recent Measurements of Turning Powers 
of Screw Ships,” by Captain P. H. Colomb, R.N. ; 
“ . the Strength of Bulkheads,” by Mr. T. C. 

ead. 








NOTES. 


THE EFFLUVOGRAPH. 


M. Tommast has brought before the French | ?° 


Academy of Sciences a means of obtaining all the 
effects of photography by the electric efflune or 
obscure discharge. His provisional arrangement is 
as follows: Two metal brushes placed parallel in 
front of one another, are each connected to the pole 
of a Holtz machine. A gelatino-bromide plate of 
about the same height is placed perpendicular to 
the brushes, so that the sensitive surface contains 
the borders of the brushes, or is very near them. 
The current being established a few minutes suffice 
to obtain the image in darkness ; and the image is 
developed by the ordinary processes. The experi- 
ment tends to prove that the efflwne or discharge 
produces the same effects as the ultra-violet rays. 
M. Tommasi thinks there may be a connection 
between the two extreme parts of the spectrum, 
which he calls ‘* electric rays.” 


AN ACCUMULATOR GAUGE. 
_A gauge or indicator for closing the charging 
circuit of accumulators when they are exhausted, 
~ breaking it when they are fully charged, has 
en introduced by Messrs. Elwell-Parker, who 


have used it for some time. It consists of a vertical 
brass pillar from which projects a horizontal 
pivotted lever or pointer which traverses a gra- 
duated arc. The pointer is actuated by a cord 
which depends from the short arm of the lever, and 
carries a glass float at its lower end. The float dips 
into the accumulator, and as the specific gravity of 
the liquid rises, it rises too, thereby lowering the 
poiuter until it comes into contact with platinum 
electrodes, and closes an electric circuit which may 
either be that of an alarm bell or an electro-mag- 
netic switch for cutting out the battery from the 
charging circuit. The reversing action takes place 
when the liquid grows less dense, the result being 
that the accumulators are re-charged. 


THE Ick Crop or THE Hupson RIVER. 

The business of garnering and distributing ice 
has reached very large proportions in the United 
States. Three million tons a year are stored 
in ice-houses along the Hudson River for the 
supply of New York City and the adjoining 
country, while rivers, lakes, and ponds all over the 
northern part of the country, are required to pay 
winter tribute for summer redemption. Some fifty 
years ago the late Frederick Tudor shipped a cargo 
of ice to Havana, and after bribing sundry bar 
tenders, induced some of the natives to drink iced 
water, and in time built up a market. Later he 
opened up a market in the East Indies, and for 
several years held a contract for the ice supply to 
the British army at Calcutta. The ice business, 
which he originated in a very humble manner, has 
grown to be of enormous dimensions. As a prac- 
tical result, it has been found that the ice formed 
over deep water will bear storage and transporta- 
tion better than ice formed over shallow water. It 
is probable that the amount of air, and therefore the 
density of the ice, has much to do with the matter. 
The cost of cutting and storing large quantities of 
ice is about twenty cents per ton. The surface of 
the ice is planed off if there is any snow adhering 
to it, and then cutters upon a frame like a plough 
are drawn along by a horse, and the surface of the 
ice divided into parallelograms 22 in. by 36 in. and 
3 in. to 5in. in thickness. The ice is split into 
blocks, floated along to the ice-house, whence it is 
raised and moved by special elevating machinery. 


BuastING OPERATIONS ON THE PANAMA CANAL. 

M. de Lesseps, who has recently returned from a 
visit to the Panama Canal Works, personally 
assisted at the explosion of a mine in a hill 
of hard rock some thirty metres high, situated 
at Gamboa, near the middle of the isthmus. 
The hill barred the course of the canal, and it had 
to be removed. Last year about the same place 
a blast operation disengaged 20,000 cubic metres 
of material. On this occasion 30,000 cubic metres 
were broken up by the explosion. To avoid pro- 
jecting the débris too far and damaging the works, 
the engineers employed as explosive a mixture 
of two parts of dynamite and one part of powder. 
The formula employed for the charge, as given by 
M. Bunau-Varilla, the engineer, was 

C=R'6GK 

where C is the charge, R the radius of mean resist- 
ance, G a coefficient of hardness varying from 1m. 
to 2.50 m. (the value 2 m. being adopted), and K a 
constant=0.18. The charge consisted of pockets of 
dynamite, the intervals between being filled with 
wder in grains of 0.0025 metres diameter. The 
space below the charge was filled with sandbags. The 
bourrage was executed in masonry. The length of 
the front of attack was 55 metres and three galleries 
were opened perpendicularly to it, each gallery 
being 1 square metre in section, and running 18 
metres into the hill with chambers at the ends. 
The firing was arranged in such a way that the three 
fuzes were simultaneously fired by an electric cur- 
rent. All the conductors were inclosed in an iron 
pipe 0.025 metres in diameter, and running from 
the centre of the charge through the bourrage or 
filling. The explosion was completely successful and 
reflects much credit on the engineers, including M. 
Galtier. Wicks were also installed in the galleries in 
order to insure the explosion, in case the electric 
fuzes failed ; but they were not required, as the ex- 
plosion answered to the signal. M. Bunau-Varilla is 
a young engineer who has associated with him as 
director, M. Boyer, an engineer of the Ponts et 
Chaussées. 


SUPERIORITY OF AMERICAN Goons. 
The New York Mining and Engineering Journal 





never loses an opportunity of asserting the vast 


superiority of American manufactures, American 
processes, American engineers, and everything else 
American over the corresponding productions of 
England. We have once or twice drawn attention 
to statements and remarks our contemporary has 
rinted to this effect, and on some occasions we 

ve had sorrowfully to admit that a good deal of 
truth existed in what we quoted. In a recent 
number the Mining and Engineeri.g Journal com- 
ments on the ‘‘ fact that American tools, locomo- 
tives, bridges, stamp-mills, furnaces, &c., are 
deservedly preferred everywhere to English, and 
are purchased in many English colonies.” The 
patriotic and irritated reader of such statements 
as the above, naturally asks first of all ‘‘ Are they 
true?” and then, if they are true even to a small 
extent, ‘‘Why do our makers let them remain 
true?” It must, indeed, be time for our manufac- 
turers to wake up when we see on all sides accounts 
of the Germans cutting us out in our home markets, 
and then hear as well that Americans are doing 
the same in our colonies. It was some little con- 
solation to some of us, not long since, to read that 
an American railroad had ordered 10,000 tons of 
English rails at considerably higher price than 
would have been paid for American rails, because 
the experience of that railroad had been to the 
effect that the American works could not supply a 
good article, and that our English rails were well 
worth the extra price. Here, we thought, was a 
case of something American not being ‘‘ deservedly 
preferred” to something English, even in America 
itself. But what is the use feeling superior if the 
other side will not admit your superiority ? In the 
same number of our contemporary from which we 
quoted the sad statement as to our colonies, refe- 
rence is incidentally made to the order for English 
rails, but we have not the bliss of seeing the 
simple reason, which we supposed caused the 
order, admitted and confessed. It is darkly sug- 
gested that ‘‘ this famous transaction was suspected 
at the time to be actuated by less direct and simple 
motives,” but no hint is given as to what these 
motives were. So we must give it up in sadness. 
When American goods are bought anywhere they 
are ‘‘ deservedly preferred” to English. But when 
Americans order English rails, it is not because 
they cannot get as good at home, but because the 
‘* transaction is actuated by less direct and simple 
motives.” 


Tue Sea Canat To St. Pererssure. 


Having successfully constructed a sea canal from 
Cronstadt to the mouth of the Neva, the Russians 
are now at loggerheads as to where the port shall 
be established. The original idea was to erect the 
docks and basins at the head of the canal, close to 
the Putiloff Iron Works, from which point there is 
railway communication with most of the Russian 
lines. The plans, however, are somewhat costly, 
and the canal having itself very largely exceeded 
the original estimate, the Government last autumn 
suddenly began to favour a project presented by 
General Pauker, representing the Ministry of 
Finance, for constructing a port on the opposite side 
of the river mouth, on the right bank, just below 
the Baltic Engineering Works. From here there 
are no lines connecting the spot with the railway 
network which lies on the left bank of the river, but 
the small expenditure involved, 280,000/., seems to 
have tempted the authorities to give the scheme a 
modified approval. Against this attitude a pro- 
test was recently entered at St. Petersburg by 
the Society for Promoting Russian Trade, when a 
paper was read on the subject by M. Kazi, and a 
resolution passed urging the adoption of the original 
plan of a port near the Putiloff Works. M. Kasi 
mentioned in the course of his remarks, that the 
existing traflic on the river amounts to 1,200,000 
tons of imports and 1,300,000 tons of exports, 
making a total of 2,500,000 tons for the trade of 
St. a About 2500 vessels are annually 
employed in the foreign transport trade, and about 
700 in the local. To accommodate the traffic at 
the St. Petersburg extremity of the sea canal, a 
Government commission reported some time ago 
that two basins would be required, 22 ft. deep, and 
capable of holding 90 steamers and 70 sailing 
vessels, besides which a third basin would be 
required with a depth of 10} ft, and an area of 
25,000 square fathoms, to accommodate the barges 
arriving from the interior. The cost of these works 
would, according to estimates, exceed a million 
sterling, and as these estimates might be exceeded, 








as in the case of the canal, the Government hesi- 
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tates to complete the enterprise. Admiral Brilkin, 
in the course of the discussion, remarked that if 
General Pauker’s plan were adopted for construct- 
ing a cheap port on the right bank of the river 
mouth, the sea-going traftic would intersect in a 
dangerous and inconvenient manner the local river 
trafic, which amounts to 1500 steamboat journeys 
and 5000 barge journeys in the course of the 180 
days of open water. At the close of his remarks, 
the meeting decided to recommend the Government 
to devote the 280,000]. asked for the Pauker pro- 
ject to constructing a section of the original scheme, 
leaving the rest for more favourable financial times. 





THE METROPOLITAN WATER SUPPLY. 
Tests of the Metropolitan Water Supply during 
March, 1886. 
By Dr. Kocn’s Method. 
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RemARKs,—The stand pipe of the West Middlesex Company at 
the cab rank, Portland-road, was again found frozen up on March 
17th ; the sample of the Kent supply was lost. All the colonies in 
the East London supply, excepting the liquefying colonies, were of a 
very minute yellowcoccus, To show how water deteriorates in house 
cisterns even under favourabie conditions, the cistern at 4, Hart- 
street was carefully cleaned on the 28th ult., and a sample taken 
on the 30th, of the ordinary supply from the cistern. This had a 
temperature of 10 deg. C., and contained 20 liquefying, or a total 
of 374 colonies per cubic centimetre. 

Gustav Biscuor, F.1.C., F.C.8. 

4, Hart-street, W.C., April 2, 1886. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 3, 1886. 

Arter a week of anxiety and uncertainty as to the 
outcome of the great railroad strike in the south-west in- 
volving directly 10,000 men, and indirectly from 30,000 
to 50,000, to-day’s despatches show that a break has 
occurred ; that the Gould managers at St. Louis have 
resolved to discharge two-thirds of the strikers, re- 
taining only one-third, and have also resolved upon a 
system of proscription for disciplinary effects. It is 
impossible to say what the outcome of this programme 
will be. The executive committee of the Knights of 
Labour, or a portion of it, reached there this afternoon, 
and will perhaps be able by midnight to reach conclu- 
sions, which will be wired over the country by the 
Associated Press. Railroad managers throughout the 
regions east of the Mississippi River, are somewhat 
apprehensive that this strike, which ought have been 
settled two weeks ago, may extend this way, and 
jeopardise their friendly relations which have been 
very carefully cultivated. The railway managers 
1egret that Jay Gould has seen fit to take an antagonistic 
—— to the labour unions ; especially since their 
demands are believed to have been reasonable and their 
grievances just. In behalf of the Gould managers, it 
is only proper to say that they feel themselves abun- 
dantly able to transport all the freight that may be 
offered, and to put their lines into running order, They 
have already partly accomplished this. Thousands 
of telegrams have already come to shippers and 
manufacturers east to ship ‘immediately, because 
of the urgent necessities in the west and south- 
west. The last three or four days’ shipments 
from New York and Philadelphia show a large 
increase in traffic, and during the next two or 
three weeks, if nothing happens to under-rate, an 
immense traffic will be developed. The spring trade 
is on, and will be heavy. The iron and steelmakers 
have been obliged to restrict production in some 
branches in Eastern Pennsylvania. In Western Penn- 
sylvania the iron trade is extremely active—it has not 
been so satisfactory for years. Of the seventeen blast 








furnaces in Allegheny County, fourteen are in blast, 
with a daily output of 1975 tons. All the furnaces 
are owned by steel and iron mill men, and the pig is 
used here at home. The boom extends also to the 
iron and steel mills. Never in the history of the iron 
city has the iron and steel output been so large as it 
is now. How long the demand will last is not 
known, but from the outlook it is safe to predict that 
it will last for several months. The volume has risen 
to such an extent that it can be swelled but little 
more. So pressing is the demand that in one mill, 
time was not taken to make necessary repairs until 
the chief engineer refused to stay at his post, and 
owing to the unsafe condition of stock a few days 
only were allowed to be taken. Robert Hare Powells, 
Sons, and Co. have discovered a large deposit of hema- 
tite iron ore along the line of their railroad, near 
Saxton, in Bedford County, and will at once commence 
to develop the bank. The ore has been found within 
two miles of the company’s furnaces, and can be 
shipped there at a cost of not exceeding Idol. per 
ton. During the coming summer a new stack will be 
erected at the furnaces in order to meet the heavy 
demands for the excellent iron which is made there. 
Despatches from Illinois, Iowa, and Wisconsin announce 
a heavy fall of snow during the last forty-eight hours, 
the storm at many points being the severest one of the 
season, 





TRIPLE v. DouBLE-EXPANSION ENnciInEs.—It will be 
remembered that part of the price paid by the Cunard 
Company for the Umbria and the Etruria was made up 
of the two steamers Parthia and Batavia, which are now 
the property of Mr. Pearce, M.P., president of the Fair- 
field Company. The old compound engines were removed 
by him to make room for triple-expansion engines and 
steel boilers. The log of the Parthia in 1883 shows that 
she burnt 47 tons of cual per day of 24 hours when going 
at a speed of 11 knots. Her log during 1885-6 shows 
that the consumption was 25 tons at the same speed. Her 
speed is now much higher, but the comparison must 
necessarily be made with her old rate. The Batavia gives 
still better results. The consumption in 1883 was 40 tons 
per day at 11 knots. In 1885, with the new engines, it 
was only 21 tons. 





NATIONAL SMOKE ABATEMENT INSTITUTION.—A meeting 
of the Committee of this Institution was held at the 
Parkes M useum on the 6th inst., Mr. Ernest Hart in the 
chair. Aletter was read from the Home Secretary, saying, 
that from correspondence with the Commissioners he is 
satisfied that the police havetaken proceedings in all cases of 
smoke nuisance in which they could properly do so, and ex- 
ercise due supervision over steamers on the river, adding 
that the extension of the area to which the Smoke Nuisance 
Acts apply, is a matter for the consideration of the Legis- 
lature. A sub-committee was appointed to correspond 
further with the Home Secretary, and to urge upon the 
Government the necessity for the extension of the area 
embraced by the Acts. The secretary reported that the 
furnace of a steam launch on the Thames at Hampton 
had been tested by the engineer of the Institution, who 
in his report stated that during a run of thirteen miles 
no smoke was visible at the top of the chimney throughout 
the trip, an improvement of great importance to all 
owners of launches, Several descriptions of new appli- 
ances for smoke abatement were re and discussed, 
and it was resolved to publish shortly a selection of the 
numerous tests of apparatus made by the Institution 
since the publication of the report on the Smoke Abate- 
ment Exhibition in 1881-82. 


LivERPOOL ENGINEERING Socrrry.—-The usual fort- 
nightly meeting of this Society was held on Wednesday, 
7th inst., at the Royal Institution, Colquitt-street, Mr. 
Coard 8S, Pain, A.I.C.E., in the chair. A paper was read 
by Mr. W. E. Mills, entitled, ‘‘ Notes on the Damage 
sustained by a large Building from Subsidence and the 
Means taken for its Support.” The author, in the course 
of his remarks, described the gradual extension of the 
various indications of the settlement of the building from 
the first faint appearances in the vaults underneath the 
footway of the adjacent street, to the ruptures in the main 
external and internal walls, which at last became so 
serious that the local authorities intervened. It was now 
requisite that the front face of the building should be sup- 
— and as much weight as possible taken off the 
oundations. The authorities required that whatever 
** shoring” was introduced should not obstruct the foot- 
way, and the owners desired that access to the building 
should not be interrupted. Hence the ordinary methods 
of “shoring” were inadmissible, but the difficulty was 
overcome by means of a special arrangement of timber 
supports or ‘‘ shores,” which the author described in 
detail. The state of the building continued to become 
worse, and a portion was at length condemned by the 
authorities and ordered to be taken down. It was found 
that the necessary requirements would be met by remov- 
ing the main outer walls, but it was stipulated that the 
use of the building. must be preserved, while the work 
was being executed and the inmates interfered with as 
little as possible. The author then described the means 
by which this was accomplished, a timber wall or parti- 
tion being built up inside the main wall, so that when the 
latter was pulled down the timber ition took its place, 
and the work was thus completed without ae 
the ordinary course of business carried on in the building 
for a single day. 


ENGLISH AND AMERICAN LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

S1r,—This subject is one of so much importance to large 
interests in various parts of the world, that one naturally 
looked for a good deal of correspondence and controversy, 
as the result of the several articles—editorial and other- 
wise—which have recently appeared in your columns, 

So far, however, the correspondence has been, with the 
exception of the letter in your issue of March 5, signed 
“‘Palmam Qui Meruit Ferat,” of a somewhat poor and 
meagre kind. Your correspondent, Mr. Rodrigues, con- 
tented himself—without going, as he frankly admitted, 
‘* into the question of the comparative merits of English 
and American locomotives”—with making a bald state- 
ment to the effect that American engines were preferred 
‘‘as far as Brazil isconcerned,” Moreover, when challenged 
by your first above-named correspondent to speak out, and 
reminded that he (Mr. Rodrigues) had ‘‘ been careful not 
to throw any light upon the subject by condescending to 
comment upon” the reasons for;the asserted Brazilian pre- 
ference, he maintained, and still maintains, a significant 
and, no doubt, judicious silence ; thus aiding little towards 
a solution of the question. 

Then, as regards Mr. Booth’s contribution to the subject 
in your last issue. That gentleman is of quite another 
type of correspondent, being “full” to overflowing “ of 
wise saws and modern instances.” Mr. William H. Booth 
has evidently, on this occasion, at all events, rushed into 
print without taking time to formulate his ideas, and he 
was, no doubt, so delighted with his off-hand epistolary 
effusion as to fail to perceive at its close that it bristled 
with contradictions and absurdities of all kinds. Judging 
from his opening remarks, one was led to look forward to 
his demolishing some important statement or other in Mr. 
Burnett’s article which he essays to criticise. Mr. Booth, 
however, having ‘‘ come to scoff, remains to pray,” and in 
my opinion has clearly contributed—in so far, at all 
events, as his statements are coherent, and his testimony 
has any weight—to the support of the case advanced by 
Mr. Burnett. 

The reason given by Mr. Booth in favour of “ the rude 
construction,” as he puts it, ‘‘ of many parts of American 
engines,” &c., namely, that it ‘‘enables an engine when 
broken down at a distance from a good workshop to be 
repaired by a country blacksmith of limited resources,” 
as well as his statement that ‘English builders, it is 
true, build as if they meant their engines never to break 
down ... . andan English engine may need repairs 
from a serious accident which would perhaps have left the 
American doubled up in the ditch beyond repair altogether” 
—the italics are the writer’s, not Mr. Booth’s—is about 
as original and left-handed a testimonial on behalf of his 
clients, the American locomotive makers, as is likely to 
be met with for some time to come. One cannot help 
thinking that those interested in American locomotives 
must, on reading Mr. Booth’s letters, have fervently 
exclaimed with one voice, ‘‘ May Heaven defend us from 
our friends !” while, doubtless, each one of them in turn 
mentally addressed Mr. Booth in the language (slightly 
altered) of the despairing king of old: ‘‘ Didst thou not 
come to smite mine enemies, and behold thou hast alto- 
gether blessed them these three times.” 

Although I personally confess to having a strong 
opinion—which it will require some clear evidence to 
change—in favour of English-made locomotives as against 
American ones, yet, unlike our good friend Mr. Booth, I 
am open to learn of any one. If, therefore, some be- 
liever in American practice can, and will advance some- 
thing more logical and bg oy Ba favour of American- 
made locomotives than has yet been vouchsafed to us by 
either of your correspondents, I, for one, shall be glad to 
know and to profit by it. 

I am, Sir, your obedient servant, 


Victoria-street, Westminster, April 10, 1886, 





To THE EDITOR OF ENGINEERING. 

Srr,—As a subscriber from the very first number of 
your journal, I am much interested in the locomotive 
question. A short time ago an amusing discussion took 
place in your columns re compound locomotives. The 
result was to leave a bad impression of the performances of 
the compound locomotives. Now English versus American 
locomotives is being discussed. Mr. Burnett has con- 
demned the American, but has not shown any authenti- 
cated performance of an English locomotive to beat or 
equal the performances described by you in vol. xl., page 
283, where you describe the result of carefully made ex- 
periments on a four-coupled locomotive with tbe following 
results: An average horse-power of 730, heating surface 
being 1367, 1.8 horse-power per foot of heating surface, 1 
horse-power for every 115 lb. weight. The weight of the 
engine being only 84,000 lb. ! and the consumption of fuel 
being 3.55 lb. per horse-power, this all in ordinary ser- 
vice. Now I ask the question, Can any English locomo- 
tive give an equal result? Then what has been the im- 
provement in English locomotives of late years? My 
answer is, principally increase of weight. Then look at 
the proportion o cyliatier power to adhesion. You wi : 
see a single driver locomotive with 82 lb. tractive powel 
to 14 tonsadhesion. A coupled locomotive 82 lb. tractive 
to26 tons adhesion boilers being practically the same. 
Then again you see locomotives with the same sized 
cylinders and boilers, one weighing 32 tons, the other 39 
tons. Howisthis? The tractive power of the American 
locomotive above referred to is 114 lb. to 25 tons, an 
again in the standard express locomotives of the rw 
Lyons, and Mediterranean, it is 120 lb. to 26 tons. Whic 
of these are properly proportioned ? This state of things 
is very interesting, no doubt, but it is unsatisfactory. 
Now I believe a series of illustrated articles describing 
the standard locomotives (and their performances with 
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inaicator diagrams) on each of the principal English rail- 
ways would interest your readers much. Hoping you or 
some of your readers will throw some light on this subject. 
I am, yours truly, 
CLEVELAND. 








THE INSTITUTION OF CIVIL ENGINEERS. 
To THE EDITOR OF ENGINEFRING. 

S1r,—The necessity for some prompt measures being 
taken for providing suitable house accommodation for the 
rapidly increasing ranks of the Institution of Civil Engi- 
neers, to which you have called attention in your issue of 
the 2nd inst., is one of great interest and importance to its 
members, and now that, thanks to you, special attention 
has been drawn to it, I trust every one interested in the 
welfare of the important Society to which we have the 
honour to belong, will use his influence in bringing the 
question to an early and satisfactory issue. You have so 
clearly stated the case as to leave little or nothing to be 
added to prove the necessity for prompt and united 
action. I cannot, however, refrain from indorsing all you 
say as to the totally inadequate accommodation for mem- 
bers in the meeting hall, as well as to the difficulty which 
one experiences in putting one’s hand on some required 
volume or other in consequence of the over-crowded state 
of the library ; while the need for constantly transforming 
the reading room and the Council Chamber, as well as 
other rooms into cloak and tea rooms, is productive of an 
immense amount of inconvenience to every one. 

Perhaps I may here be allowed the opportunity of say- 
ing that I for one look forward with hope and expectation 
to the time, at, I trust, no distant date, when we shall 
have house accommodation adequate to enable the Presi- 
dent’s annual conversazione to be brought back, like a 
wandering pilgrim, to the home from which it has, by the 
necessity of the situation, been excluded for some years 
past, an exclusion which I, along I am sure with many 
members, have regretted owing to its having resulted in 
so marked and disadvantageous a change in many ways 
in the character of these meetings from what they were 
when, some sixteen years ago, I first had the honour as a 
member of being invited to them, and which has robbed 
them—if I may say so without seeming to be wanting in 
due appreciation of the kind and munificent hospitality 
accorded to us by each respected President in turn—of 
much of their original meaning and enjoyment. 

Fon, Sir, your obedient servant, 
Rosert H. Burnett. 
Victoria-street, Westminster, April 10, 1886. 





THE LOSS OF THE ‘‘ OREGON.” 
To THE EDITOR OF ENGINEERING. 

Sir,—In answer to ‘‘ H. N.” with respect to the loss of 
the Oregon, I can only say that I have ventured to reite- 
rate my former criticisms and supplemented them with 
the following remarks: The coast of Long Island is so 
well known to deep water seamen that it is unnecessary 
for one to refer to a chart in order to locate the position 
of the Oregon. There is no part of the east coast of 
Long Island or of Fire Island that is not exposed to a 
westerly wind, and as the course of vessels along the 
coast of Long Island (from England to New York) is 
about W. by S. half south, it follows that the Oregon 
had the wind a “point” or so on her “‘ port bow.” Toa 
seaman acquainted with the coast, it is obvious that a 
three-masted schooner could not possibly heave in sight 
right ahead and strike the raking blow which the Oregon 
received on her port side unless she was running to the 
“eastward.” Had the lights of the schooner been all right, 
both the green and red could have been seen previous 
to the collision from the Oregon’s look-out. The eighteen 
knots’ speed of the Oregon and speed of the schooner 
running free, even with a light westerly wind is sufficient, 
I think, to justify any one arriving at the conclusion that 
the shock of the two opposing forces is more than enough 
so send both vessels bodily to the bottom. When the 
raking affect of a blow from a vessel of probably 700 or 
800 tons, and drawing 17 ft. or 18 ft. of water is taken 
into consideration, one can hardly be surprised that the 
commander’s report states that the pumps were of no use, 
and that a wagon could have been ,driven through the 
aperture. ‘*H, N.’s” ‘‘ idea” is as old as the art of sea- 
manship. The heeling of a vessel to raise a leak above 
water, can be read of in almost any nautical work, and 
there are many instances of steamers being saved by the 
identical “‘ idea” ‘‘ H. N.” imagines is his own. But the 
conditions were so very different fromthose of the Oregon. 
iven with her draught reduced to a minimum, she would 
still be too deep to beach in safety on a coast notorious for 
its fickle and powerful winds, uncertain soundings, and 
furious surf. We are told that the helm was ported after 
the schooner was seen ; consequently, after the collision, 
the injured side would be to windward, and her head in 
shore, from which I infer that the 4 hours steaming after 
collision was due to the wearing of her, in order to bring 

er injuries to leeward, and so diminish the strain on 
bulkheads. What more could a seaman do? 

Yours truly, 


: Navticus. 
Nuneaton, Warwickshire, April 12, 1886. 








OUR SPANISH TRADE. 
z To THE Eprror or ENGINEERING. 
wal am glad to notice your comments on Mr, 
“terry weather’s communication respecting this important 
question in your issue of 2nd inst., and trust they will 
stimulate the Government to press on with the “sus- 
pended” commercial treaty, the consummation of which I 
4m informed is earnestly desired by trading classes in 
Pain generally. It has long been alleged by wine 





importers in this country that in order to evade the yen 
duties placed here on Spanish wines as compared wit 

French wines, the former are largely exported to France 
and thence transmitted to England, after adequate dilu- 
tation ‘and adulteration, branded as French wines, and 
as such rated by us at a substantially less percentage of 
duty. Such a system is to be condemned for its inherent 
viciousness, and it is especially to be deprecated when we 
remember its general bearing on our trade with Spain. 
This is seriously cramped by the existing tariffs in both 


countries, whereas a substantial modification in the English | Of 


duties on Spanish wines, and, reciprocally, on English 
machinery and other manufactures by Spain, would give 
@ very important stimulus to trade in each country. 

An increase in exports would inevitably follow larger 
imports, and thereby give work to the unemployed in the 
way you indicate. 

An examination of the commercial statistics, appearing 
in the Revista Financiera y Commercial, April 5th, indi- 
cates that a substantial ps coe has taken place in the 
character of Spanish export trade during the past five years, 
and supports the theory of our English wine importers. 
Every year for the twenty years from 1860 to 1879 the ex- 
ports to England were very considerably in excess of those 
to France, whereas in each of the years 1880 to 1884, this 
advantage has been reversed, the difference am punting to 
about 100,000,000 pesetas in each of the last two years. 

The whole question evidently demands the urgent 
attention of the departments ——— for our foreign 
commercial relations, and I thank you for giving emphasis 
to the subject. 

I am, yours faithfully, 


MANUFACTURER, 
London, April 12, 1886, 





COMPOUND LOCOMOTIVES. 
To THE EpiTor or ENGINEERING. 

Sir,—A great deal of discussion has for the past few 
months been going on in the pages of your valuable paper 
upon compound locomotives, and as far as I can make 
out, it has not been proved that compounding the loco- 
motive is at present a success, but that if it is done at all, 
four cylinders, viz., two high-pressure and two low- 
pressure, are necessary, which proposition I entirely agree 
with, and herewith inclose a sketch of an idea that has 
occurred to me, on which the low-pressure cylinders are 
placed on the tender, utilising its weight for propelling 

urposes. This of course is only a revival of Mr. 

turrock’s idea for steam tenders introduced some thirty 
years since, with very poor results, however, as the 
cylinders were inside the frames, and all the machinery so 
very low down that every wearing part was speedily cut 
to pieces by the dust and grit raised by the engine. 

The annexed arrangement is free from those defects, 
as the cylinders are outside and high up. By a very little 
scheming these cylinders could be made 254 in. or 26 in. 
in diameter if required, and the slide valves of each engine 
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worked by a single eccentric loose on the axle with a fixed 
stop for forward and backward motion, on the plan 
adopted in tug-boat engines of a very early date. 

If the advantages claimed for compound locomotives 
are at all commensurate with the complication involved (a 

uestion I for one very greatly doubt), it gives the inclosed 
sketch a claim to certain advantages as follows: 

1. Any existing engine could be readily converted into 
compound. 

2. It leaves the engine undisturbed, and its starting 
powers unimpaired, as the exhaust need not be diverted to 
the low-pressure cylinders until the engine is well under 
way. The exhaust steam from one or both high-pressure 
cylinders could be used. If from one only the blast from 
the other could be used for draught as now, and the 
exhaust from the low-pressure cylinder led through the 
tank to heat the feed water and discharged at the back 
end of tender. 

3. The whole weight of engine and tender is utilised 
for propelling with two pairs of independent drivers 
without coupling rods. In the sketch the tender driving 
wheels are by preference shown of the same diameter and 
the cylinders the same length of stroke as for the high- 
pressure engines. This of course is not a necessity, as the 
wheels could be made of any diameter, and the cylinders 
of any dimensions to suit circumstances. 

For goods engines the tenders could be six or four 
coupled. 

The Fairlie engine is also well adapted for carrying out 
the idea. 

In the sketch only an inside frame is shown on the 
tender, but the carrying wheels could easily be arranged 
with outside bearings if found better in practice. 

If you think my sketch worthy of notice, I shall feel 
obliged by your letting it appear in your paper. 

Yours very truly, 


JOSEPH J. TYRRELL, 
Lincoln, April 12, 1886. 











FRICTION AT DIFFERENT VELOCITIES. 
To THE EpiTor OF ENGINEERING. _ 

S1r,—Perhaps Mr. Smith’s difficulty in not being able 
to reconcile the statements made by Professors Perry and 
Unwin arises from his thinking that they refer to the 
same kind of friction, On re-reading he will observe that 
the first law in the left column, page 251, Perry’s 
Mechanics, refers to friction between two solids with dry 





surfaces. Professor Unwin refers to friction between the 
surfaces of solids when lubricated. 

In the firat kind the upper moving body has its surface 
really touching the surface of the lower, and has its 
motion resisted by rubbing. In the latter case the upper 
body is in a sense swimming on the oil which is between 
the surfaces, the resistance to motion being caused by the 
adhesion of the surface of the oil to the surface of the 
solid. This resistance depends directly on some function 
of the velocity of the solid surface over the liquid surface. 
course, when the pressure is increased, some oil is 
squeezed out and there is rubbing. The greater the pres- 
sure the greater will be the vehion, and as rubbing is 
dry friction the amount of resistance caused by rub- 
bing will depend on the laws of dry friction. The 
resistance, therefore, to motion of one surface over 
another with a lubricant between will increase as 
the pressure increases. But we saw it also increased 
with the velocity. So that the total resistance to 
the motion of one surface over another with a lubricant 
between will increase as the velocity increases and as the 
pressure increases. 

If there was no rubbing between lubricated surfaces, 
that is, if the oil was of such a quality that it could not be 
squeezed out, then the laws of fluid friction would apply ; 
but as it is the laws of friction for lubricated surfaces 
are inconstant compounds of the laws of fluid and solid 
friction. I am yours truly, 

GrorcE HALLIDAY. 

Technical College, Finsbury, London, E.C., 

April 10, 1886. 


To THE Epiror or ENGINEERING. 

S1r,—I believe Mr. Tower’s experiments show that the 
force required to overcome friction diminishes as the 
velocity is increased. The work done (which is what 
Unwin means in speaking of the friction of a journal) in 
overcoming friction increases with the velocity. 

Ww. 








American Locomotive Buitp1nc.—The Fitchburg Rail- 
road Company is having five large locomotives of the Con- 
solidation pattern built at the Rhode Island Locomo- 
tive Works at Providence. The engines will have eight 
56-in. driving wheels, and will be equipped with vacuum 
brakes. The South Carolina Railroad Company has 
ordered ten locomotives for use on its line, after the 
change of gauge, from the Baldwin Locomotive Works. 
The Taunton Locomotive Works and the Mason Machine 
Works, Taunton, are each to build two 18 in. by 26 in. 
cylinder locomotives for the Old Colony Railroad. The 
Brooks Locomotive Works, at Dunkirk, are building four 
| Serre engines for the Chicago, Rock Island, and 

acific Railroad, with 18 in. by 24 in. cylinders, and 
68 in. driving wheels. The works have lately received an 
order for locomotives for the Union Pacific Railroad. 


MECHANICAL Properties OF Cork.—On Friday last 
Mr. William Anderson delivered a lecture at the Royal 
Institution ‘‘On New Applications of the Mechanical 
Properties of Cork to the Arts.” The lecturer began by 
demonstrating experimentally that in solid substances no 
appreciable change of volume resulted from change of 
pressure ; even india-rubber was shown to be extremely 
rigid. Cork, however, appeared to be a solitary exception 
to this law, being eminently capable of cubical compres- 
sion, both from forces applied in opposite directions and 
from pressure from all sides, such as arose when the 
substance was immersed in water and subjected to 
hydraulic pressure. The cause of this anomalous and 
valuable property of cork was then investigated, and it 
was shown to arise from its peculiar structure, which 
rendered it, in many respects, more like a gas than a 
solid. Cork was composed exclusively of minute closed 
cells, the walls of which were readily permeated by gases, 
but were impervious to liquids. The cells were filled with 
air, which, when pressure was applied, yielded readily, 
and expanded again when the pressure was removed. 
The impermeability of the cells to liquids prevented 
cork from getting water-logged when exposed to such 
fluids in bottles and in the new applications devised by 
the lecturer; and this property, combined with per- 
meability to gases, rendered cork superior to india- 
rubber in waterproof clothing, because it permitted 
transpiration while excluding the wet. Mr. Andeér- 
son next proceeded to explain some of the practical 
applications which he had made. The first was 
the substitution of cork for air in the air-vessels of 
water-raising machinery. This was illustrated by a hy- 
draulic ram which worked a fountain about 10 ft. high in 
the lecture-room. Another application was the storage of 
a portion of the energy of the recoil of guns and employ- 
ing it for the purpose of running them out when nae | 
for Sting, The gun-carriage was very much like that 
commonly in use with hydraulic compressors, but the 
water in the cylinders was driven by the recoil into a 
vessel filled with cork, which was thus compressed. The 
cylinder was separated from the cork vessel by an auto- 
matic valve which prevented the reflux of the water. As 
soon as the gun was loaded a tap was opened, the cork 
was then free to expand and liberate the water back into 
the cylinder, so running out the The lecturer 
pointed out that this method of using cork would allow of 
agun being run out up any incline. The system was 

uliarly adapted for naval use, where inclined planes 

e inoperative in the event of the vessel having a 

list in the opposite direction. The lecture, which was 

profusely illustrated by means of diagrams and experi- 

ments, certainly placed cork in a new light before the 

scientific world, and indicated fresh and extensive fields 
for its use. 
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HIGH-SPEED ENGINES. 
Obscure Influences of Reciprocation in High-Speed Engines.* 
By Artuur Rice, Engineer, London. 

Few, if any, modern applications of mathematical re- 
search have proved so interesting and instructive to 
mechanical engineers as those investigations by which Mr. 
Charles T, Porter first showed how the reciprocation of 
high-speed pistons might be used to equalise pressures, 
and conduce to the quiet running of engines driven much 
faster than the nah to which all makers of stationary 
engines had until then been accustomed. His Allen 
engine, with 12 in. cylinder and 24 in. stroke, first exhi- 
bited in London at the Exhibition of 1862, made 200 revo- 
lutions per minute, and attracted much attention at the 
time; and the ome 4 then enunciated are still carried 
out by the Southwark Manufacturing Company, of Phila- 
delphia, the makers of these engines. 

In most cases of reciprocation, whether in an engine, a 






































printing machine, or other mechanism, it is a crank that 
rules the rate of acceleration or retardation, and thus the 
problem involved becomes somewhat unified and con- 
verted into a calculation of centrifugal force at the ex- 
treme ends of a stroke, and of accelerating force at all 
intermediate positions. 

By reciprocating parts in a steam engine we include the 
piston, piston-rod, motion block with attachments; and 
all the connecting-rod except the head at its outer end. 
Assuming these to be concentratec’ around the crank-pin, 
then its radius in feet(=r), the rate of revolution per 
minute (= R), and weight (= W) furnish all necessary 
data for calculating accelerating pressures. 

It is convenient first to obtain the centrifugal force, as 
that forms the initial or terminal pressure, and the usual 
formula employed in this calculation is 

Centrifugal force in pounds = W x .000341 x R?xr, 
The term ‘600841 R? is a constant, and may be calculated 
out for given speeds. 

Such elementary subjects are fully treated in text-books 
on —— but in order to secure the use of one system, it 
will be assumed that all have read the chapters on recipro- 
cating parts in Mr. C, T. Porter’s book on the indicator, or 








* Paper read before the Society of Engineers on Mon- 
day, April 5, 








Fig.6. 7 


that we are soon brought face to face with 
strains which would seem to be difficult to understand or | struction as to what ought to be avoided. Th 
remove. Yet it is well known that many really powerful | also apply to diagrams taken from the author’s own high- 
engines of this class are running with smoothness, and | 
even with economy, while others are hammering away an 


in the author's “‘ Practical Treatise on the Steam Engine,” 
pages 258 to 283. Therein will be found acomplete inves- 
tigation of the whole subject free from purely mathema- 
tical symbols and easily intelligible to working engineers. 

So simple and convincing do these theoretical conclu- 
sions appear, that one might fairly anticipate their accept- 
ance and general udoption being followed by great changes 
in the proportions of ordinary steam engines, because 
makers and users might naturally be supposed to desire 
the combined advantages of greater power and diminished 
cost which accompany the use of higher rates of revolu- 
tions. But it cannot be said that such expectations have 
been realised, although many attempts have been made 
to carry these theoretical conclusions into practice. But 
an examination of many so-called ‘‘high-speed engines” 
advertised shows that they really possess a speed little, 
if anything, beyond the corresponding speeds of common 
types. Their proportions are ill calculated for expansive 
working, and if their very moderate increase of speed be 


“Load of Crang 





| an imperfect exponent of things as they really occur, and 

we now propose to examine a little into the subject and 
endeavour to extract some further light as to why one 
quick-running engine proves a practical failure, while 
another, made on the same lines of construction, may be 
thoroughly successful ; and we may remember that the 
successful result of even a single large high-speed engine 
is ample proof in their favour, and outweighs a thousand 
failures. 

It may be useful first to refer in general outline to the 
effects produced upon the driving power of an engine by 
the necessity for acceleration and retardation of its reci- 
procating parts, and to remind ourselves of those influences 
which change the distribution of pressure on a piston into 
something quite different experienced by the crank-pin. 
And those who desire to obtain fuller knowledge of the 
subject should study it thoroughly, for the present paper 
does not touch upon many points of value, but it employs 
the general construction of diagrams given in the author’s 
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exceeded, their energies seem devoted to self-destruction. | ing oy 
But they seem scientific to ordinary users of steam | freely placed at his disposal. 


power, and being cheap, such engines are quite good | for these Porter-Allen engines are 
enough for such people. 


Dynamical relationships in small steam engines produce | 


such insignificant effects in comparison to their ay | 
tions, that no difficulties arise, except at extremely high 


8. Butit is only with engines o ares size and power 
eavy dynamical | 


uneasy existence with considerable energy, and mere 
superficial observers accept these evidences as against 
high y teow, but ignore such evidences in their favour. 
This, however, is a very shallow sort of conclusion, and 
every scientific engineer would disdain to submit to the 
dictation of any such inertia of stupidity. He would 
prefer to get at any true causes that may influence these 
irregular results, rather than palliate existing evils, much 
less deny their existence altogether. 


It would almost seem as if the usual calculations of the | 


influences of reciprocation in large and powerful engines 
ay continue to pass unnoticed some disturbing influence 
at really is so important as to render the existing theory 















































treatise already referred to, and some of the figures are 
identical, or nearly so. : 

Since 1872 the writer of this paper has designed and 
constructed high-speed engines, and has devoted much 
study to them, and has enjoyed exceptional opportunities 
for observing their behaviour. This not only in engines, 
some of considerable power, of his own design, but also 
in engines by other makers. 

He wishes to acknowledge his thankfulness to the 
Southwark Manufacturing Company of Philadelphia, for 
the valuable information as to the weights of reciprocat- 
rts, which they have so liberally afforded and so 
The indicator diagrams 
taken from published 
sources and are intended particularly to show the evils 
arising from improper arrangements, not for criticism, 
but only as showing how this proportion may influence 
the quiet running of engines that make many revolutions 
per minute, Some diagrams given are thoroughly un- 
suited to quick running engines, but they Fi useful in- 

hese remarks 


8 steam engines, and it is hoped that this er may 
aid in the removal of many crude fallacies which disfigure 
engine makers’ catalogues and mislead an ignorant public. 
t should also be explained that all original diagrams 
have been altered to one uniform scale, and to a —— 
| length, and that all circles representing the crank-pat 





are to the same e. ods? re 4 
| Irregularities due to oscillations of indicator penct!s 
| have been smoothed down, but no radical changes have 
| been made in the original indicator cards. _ 

The graphic diagrams used in the following paper are 
similar in general type to those invented by the anther, 
_and first published in January and April, 1870. they 
| are used in his ‘Practical Treatise on the Steam Engine, © 
‘and are fully explained there for those who wish to un 
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derstand them. To show how valuable has been the as- 
sistance which engineers have gained from this graphic 
method of illustrating + pressures on a crank-pin, it may | 
be mentioned that it was adopted by the 
tinguished President of the Institution o 
gineers, Sir F. Bramwell, in his exhaustive paper on 
marine engines r I c L 
Institution of Mechanical Engineers in July, 1872, and it | 
is now used by engineers generall 
This method replaces very troublesome mathematical | 
calculations, such as few can be expected to remember for | 
long after the completion of their academical studies, 
much less to undertake in addition to their ordinary 
labours. An ideal indicator card A DG RS P is shown 
by Fig. 1, and 30 Ib. of its initial pressure of 60 lb. per 
square inch is required for overcoming the inertia of its 
reciprocating parts, This equals 30 lb. transferred to | 
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resent dis- | propose toa; 
Civil En- | so as to render them easily calculated, and to show ata | 
glance how much resistance is needed for retarding the 











It is to a consideration of these final pressures that we | 
ply and extend the circular pressure diagrams 


ead at the Liverpool meeting of the | reciprocating parts, and for bringing them quietly to | 
rest. There are three elements by which such resistance | 
all over the world. | can be offered, namely : 


A. The load upon an engine. 
B. Compression of exhaust steam (and lead). 
C. Impact on the crank-pin. 


And of these three, impact on the crank-pin alone tends | 


to act destructively, and must be limited by lead and | 
compression within such degrees as may be found practi- | 
cally convenient in any 


given type of engine. 
A. The load or resistance on an engine may be con- 











which sometimes convert a steam engine into a steam | ‘desired pressures can be accumulated against a piston, 
hammer, working its own destruction. 


for bringing all the reci ting masses, however great, 
to rest ; and this cushioning of an elastic vapour to a 
pressure approaching that of incoming steam, serves also 
important economical results in the working of steam 
engines. 

. Impact on a crank-pin results from whatever final 
difference remains between the whole sum of accelerating 
pressures, and the deductions that have been made from 
it by counteracting load or compression, and it should be 
the object of a design to limit this pernicious action within 
the bounds that surfaces can endure without expelling the 
lubricant, or better still to eliminate such impact alto- 
gether. In the indicator cards illustrated, and in all 
other diagrams, the line A B is taken for the piston stroke, 
and the vertical scale of pressures is always to the same 
scale per pound per square inch of piston area. 
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the further end of a stroke as resistance needed to 
restore the reciprocating parts to a state of rest. Dimi- 
nishing, accelerating, or retarding pranrzes are repre- 
sented by vertical ordinates from A B to the oblique ine 





sidered as a uniform tangential pressure against the move- 
ment of its crank, and is measured upon the piston as the 
mean pressure given by an indicator card. easured on 
the crank this pressure diminishes in the ratio of two 
ters to a circumference thus : 


ys 
a 





b 

P % che thus the original indicator card becomes g 
toPd E as representing pressures transmitted to the 
crank-pin, where a connecting rod is of infinitelength. A 
finite connecting-rod, of four times the crank radius, pro- 
duces the modifications shown in Figs. 2 and 3, With the 
proportions, crank -- connecting rod=1~+ 4, the pressure P p 
in excess or in deficiency of that due to an intinite connect- 
ing-rod becomes one-fourth of A P, or 30 lb,, namely, 
7.51b., which has to be deducted from or added to the 
initial steam pressure ; whereas if the ratio of crank to con- 
necting-rod , had been as 1+6, for example, then no more 
than 51b, would have to be subtracted or added. These con- 
siderations explain why indicator cards ought never to be 
exactly alike in form for the forward and backward stroke ; 
and running at a quick speed emphasises the necessity for 
this difference in order to produce steady driving. 

The necessity for providing sufficient initial steam pres- 
sure is pretty generally understood, and we do not intend 
to notice this matter in the present paper ; but less con- 
sideration seems to have been devoted to those heavy 
strains which arise at the conclusion of each stroke, and 








2x mean pressures 
3.1416 : 

It is only the horizontal component of this pressure 
that can oppose a resistance against corresponding hori- 
zontal pressures due to reciprocation, and if the circle I. 
ACBD (Fig. 6) be the path of the crank, then radial 
ordinates may be drawn from it as a base line, and all 
their terminations will be found in the circle marked IT. 
as the exact equivalents of such horizontal component at 
any desired spot. 

At half-stroke, when the crank is moving horizontally, 
this component exactly equals the mean resistance ; but 
at either end it vanishes altogether, and so becomes quite 
ineffectual as a means for checking the movements of a 
piston. 

B. Compression of the exhaust may be taken to include 
lead, or inlet of fresh steam before a crank turns its 
centre, for both these are effectual against the final im- 

t of reciprocating masses, after the resistance of load 
becomes feeble or ceases altogether ; by compression, any 


Mean tangential load on crank = 

















A P is the pressure per square inch for acceleration, or 
retardation at the outer or further end from the crank ; 
while B Q is the corresponding pressure for the inner end 
nearest to the crank, and all the engines described are 
horizontal. 

Ordinates from A B to P Q (Fig. 4) represent deduc- 
tions and additions for the forward stroke, on account of 
reciprocation, while B q (Fig. 5) represents deductions and 
additions on account of the backward stroke. 

Finally, the curves F f (Figs. 4 and 5) combine actual 
indicator pressures with those deducted or added by re- 
ciprocation, and give final pressures on the crank-pin in 
standard measure of pounds per square inch upon each 
piston. 

Circle I, All diagrams(such as Fig. 6) represent the path 
of a crank to the same scale, and this circle is used as a 
base line for measuring all pressures and resistances. 





Circle II. gives the horizontal component of load, or 
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uniform resistance, due to the work which each engine is 
performing, measured at any point as a radial ordinate to 
a uniform scale per square inch of piston area. 

Circles III. are the curves P Q and q p translated into 
radial ordinates upon the circle A C B D as a base line, 
and they show graphically how much pressure is needed 
at any given position of the crank, to counteract the in- 
fluences of reciprocation ; A P being for the extreme outer 
end, and BQ for the extreme inner end, thus correspond- 
ing with the indicator diagrams. 

Pastiens of crescents are cut off between circles II, and 

III., and C EB shows exactly how much of the reci- 
procation may be counteractec by horizontal components 
of the load or resistance, and E Q B shows how much 
remains to be dealt with by compression, or impact, or 
both. 
Similarly, at the termination of a return stroke, DeA 
is resistance offered by load, ande P A remains over 
to be dealt with by compression of exhaust, and impact 
against the crank. 

This opens up the question of valve setting, and its 
importance cannot be exaggerated ; for upon correct pro- 
portions of clearances and compression, depends the quiet 
easy running and durability of any given high-speed 
steam engine. 

Compression curves taken directly for such indicator 
diagram as Fig. 3, have been translated into their equiva 
lents in circular diagrams such as Fig. 6, and appear there 
as irregular crescents, measured from circle III. as base 
lines. Thus F Q G corresponds with the termination of 
a forward stroke, and e P g corresponds with the termina 
tion of a return stroke. These have to be deducted from 
the reciprocating pressure circles III., so that finally 
there are left areas E F G B andeg A which are shaded 
by horizontal lines, these representing the duration and 
amount of whatever strains have to be resisted by the 
crank and tend to its destruction. 

The area inclosed by E F G B (Fig. 6) gives the dura- 
tion and amount of pressure accumulated at the termina- 
tion of the forward stroke, and e g A represents corre- 
sponding times and pressures for return stroke, 

Having secured all this information, it is easy to calcu- 
late the strains to which any given engine is subjected, 
and to understand why one may work weil, and another 
indifferently. 

Our first illustration is taken from a powerful horizontal 
condensing engine made by the author in 1877. It has a 
cylinder 16 in, in diameter, 24 in. stroke, and drives its 
double-acting air-pump directly from an eccentric on the 
main shaft. This engine was designed to run at 160 revo- 
lutions per minute, but its regular speed was altered to 
180 revolutions per minute at the commencement, and 
circumstances required a temporary increase to 200 and 
220. 


Advantage was taken of these unusual opportunities to 
study the behaviour of this engine, at that date the most 
powerful ever constructed to run at so high a speed, and it 
was found to work well and quietly at 180 revolutions, but 
that the bearings were insufficiently large for speeds of 200 
and 220 revolutions and were difficult to keep cool, other- 
wise the engine ran well even under this severe test. The 
total weight of its reciprocating parts, exclusive of the crank 
end of its connecting rod, was 900 lb., equivalent tv 4.5 Ib. 
per square inch of piston area. Fig. 3 represents indicator 
diagrams taken from both ends of the cylinder at 180 
revolutions, giving 147 horse-power, or a mean pressure 
of 33.6 1b. per square inch on the piston. In Figs. 4 and 
5 we see curves P Q and pq portraying the necessary 
deductions and additions on account of reciprocation ; 
while crank pressure diagrams are distinctly shown by 
E/SFR, Fig. 4, for the forward stroke, and by R/F E, 
Fig. 5, for the return stroke from the crank backwards. 

The load or uniform tangential resistance on the crank 
is 21.4 1b., and its horizontal components may be taken 
from radial ordinates between circles I. and If. The re- 
ciprocation curve P Q from Fig. 4 changes into the 
double crescent P C Q, Fig. 6, and similarly the recipro- 
cation curve q p, Fig. 5, changes into the corresponding 
crescents Q DP. SSand TT are dotted to show what 
would be the reciprocating curves corresponding with a 
connecting rod of infinite radius. 

The horizontally shaded portion in Fig. 6 represents 
duration and amount of impact upon the crank-pin after 
deducting resistances due to load and compression, and 
in the present example the crank moves through 108 deg. 
in one tenth of a second, 30 simple measurement shows 
that the forces of impact per square inch of piston are at: 

Termination of forward stroke; pressure 20 lb., dura- 
tion .05 second. 

Termination of backward stroke ; pressure 15 Ib., dura- 
tion .05 second, 

We now take the same engine making 200 revolutions 
per minute, and doing 84 horse-power ; its indicator dia- 
grams are given in Fig, 7, and the influences of its recipro- 
cated parts are shown by Fig. 8 for the forward stroke, 
and Fig. 9 for thereturn. Here it is not until one-fourth 
of the forward stroke has been p.ssed, and until one-third 
of the return stroke has been accomplished that sufficient 
steam pressure is forthcoming to balance the resistance 
given by inertia of its piston, &c. 

‘ig. 10 shows what is occurring at the termination of 
each stroke ; a very feeble horizontal resistance is offered 
by the load circle, and the amount of compression proves 
quite inadequate for bringing the rapidly moving masses 
to rest. Under these conditions the engine could not 
possibly work in the quiet and easy manner which its 
slower speed of 180 and its higher power rendered appa- 
rent. a the crank moves through 120 deg. in one- 


tenth of a second, and the impact forces are : 

For end of forward stroke; pressure 37 lb., duration 
.06 second. 

For end of return stroke; pressure 331b., duration 
04 second, 








In order that this‘ engine shall work well and quietly 
at 200 revolutions the initial pressure should be increased 
to not less that 80 lb. per square inch, the load about 
doubled, and the exhaust closed much earlier to provide 
sufficient cushioning that may bring about a state of rest 
at the end of each stroke. 

Figs. 11 to 16 illustrate the running conditions of an 
114 in. by 20in. Porter-Allen engine making 230 revo- 
lutions per minute and producing 44 horse-power, with 
diagrams, Fig. 11, or giving 70 horse-power with diagrams, 


Fig. 15. 

The + pressures due to reciprocation are given by Figs. 
12 and 13, and though they show no absolute deficiency 
of propelling pressure, yet its margin is perilously low at 
four-tenths of the return stroke, and although a fair 
average resistance is given by the load, yet the compres- 
sion is insufficient. By methods already explained, the 
circular diagram, Fig. 14, is constructed and measured, 
it shows that mean impact on its crank in terms of pounds 
per square inch, 

For end of forward stroke ; pressure=18 lb,, duration= 
.05 second. 

For end of return stroke ; pressure=25 lb., duration= 
.04 second. 

If we now turn to the indicator cards, Fig. 15, and 
corresponding circular diagram, Fig. 16, these show the 
same engines still making 230 revolutions per minute ; 
but a very great change has come about. he forces of 
impact have practically disappeared and have been 
actually reversed by an excessive compression shown on 
the indicator cards. This remarkable illustration shows 
how completely the dynamical relationships of high-speed 
steam engines are under the control of the engineer, when 
once their principles have been thoroughly investigated 
and understood. 

Figs. 17 to 20 inclusive are taken from a very successful 
high-speed engine made by the author, having a cylinder 
14in. in diameter, a stroke of 2lin., indicating 104.7 
horse-power, and making 154 revolutions per minute. The 
degree of compression was very carefully proportioned to 
the weight of reciprocating parts, and therefore Fig. 20 
shows an absence of those destructive forces so con- 
spicuously present in Figs. 10 and 14. This satisfactory 
result has been accomplished without overdoing the com- 
pression as in Fig. 16, and notwithstanding its heavy load, 
this non-condensing engine, has worked regularly since 
1880 in a satisfactory manner, and moreover with marked 
economy in fuel. 

Of late years an opinion seems to have grown up, that 
because small high-speed engines can run with satisfac 
tory results at speeds exceeding 200 revolutions, therefore 
the same engines may be driven far faster with equal 
success. This opinion has partly been fostered by the re- 
quirements of electrical engineers, and has led to a 
series of disasters of a character most discreditable to our 
national reputation for engineering skill. 

No data are forthcoming by which graphic diagrams, 
similar to those we have already seen, can be constructed 
for innumerable agricultural engines that have broken 
down under the absurd conditions of their work, similar 
severe tests have been given to American engines of a far 
stronger and more scientific construction, and an example 
is given by Figs. 21 to 28 inclusive, from an 11 in. b 
16 in. Porter-Allen engine making the extremely hig 
speed of 350 revolutions per minute, and driving a dynamo 
direct. Fig. 21 represents indicator cards showing 85 
horse-power, and Figs, 22 and 23 are corresponding crank 
pressures transferred as portions of circles marked ITI. in 
Fig. 24. Here the forward stroke (Fig. 22) receives ins:ffi- 
cient pressure for given motion to its reciprocating parts 
until one-tenth of its travel has been sesetasiical ; and 
the final strains also are irregular and extremely heavy. 

Under such conditions it would be surprising to find 
the engine working easily, and the construction of a dia- 
gram, Fig. 24, shows an excessive strain coming on the 
crank-pin: 

For the end of forward stroke; pressure=40 lb., dura- 
tion = .05 second. 

For the end of backward stroke ; pressure=52 ]b., dura- 
tion = .025 second, 

The indicator cards, Fig. 25, show the same engine still 
making 350 revolutions per minute, but doing 133 horse- 
power. Here the crank pressures become more regular, 
the load counteracts a greater proportion of the impact 
strains, but the amount of compression remains wholly 
inadequate to produce quiet and easy running. Here the 
remaining pressures are as follows: 

For the end of forward stroke ; pressure=32 lb., dura- 
tion =.03 second. 

For the end of backward stroke ; pressure= 44 1b., dura- 
tion = .025 second. 

In neither of these cases can this engine be expected to 
run well, and the means of cure are obvious from these 
diagrams at a glance. 

By way of further illustration it may be assumed that 
this engine has its valves reset so as to increase the 
amount of compression to that shown by Diagram 15, and 
for our present purpose we may sci de the increased 
mean pressure thus required to maintain 350 revolutions 
and to give out 133 indicated horse- power. 

The results of this change are shown by additional 
curves drawn upon Diagram 28 and terminating at K and 
L. Here compression at the end of a forward stroke pro- 
duces everything that can be desired, but a little addi- 
tional compression might advantageously be employed at 
the termination of a return stroke. 

The curve terminating at L (Fig. 28) may be compared 
with those terminating at G and g in Fig. 20, for they all 
fulfil some of the conditions of perfectly quiet running, 
namely, that any forces given out by the reciprocating 
parts towards the conclusion of a stroke, as shown by 
shaded portions, shall be met and counterbalanced by 
something more than an equivalent resistance being re- 





juired for compression. This margin insures relief from 
an evil which accompanies high-speed engines, namely, 
irregular load. 

_Reverting to Diagram 20, and assuming the load 
circle IT. to approach closely to the base circle I., then, if 
an automatic governor be used to vary the rate of expan- 
sion, we should find that diagrams like 8 and 9 would be 
produced where there is not enough steam pressure to 
zive the necessary acceleration, and we should also find 
that the points E and e would closely approach c and D, 
thus leaving a large margin of unresisted forces to become 
a destructive impact upon the crank-pin. 

Such diagrams as these afford an unerring guide to the 
designer of any high-speed steam engine ; for, after decid- 
ing upon its dimensions, speed and intended range of 
power, such diagrams as Fig. 28 can be constructed so far 
as circles I., II., and III. are concerned; then radial 
ordinates can be transferred from this preliminary or trial 
diagram back to indicator cards like Fig. 25, where their 
terminations will display compressions curves such as are 
shown by dotted lines on that figure. It also follows, as 
a matter of course, that similar investigations may be 
taken from any existing engine in order to discover the 
proper place where compression should begin. And if 
the designer cares to be perfect in every way, he can thus 
very readily find out how much clearance spaces should 
be allowed. It is a common error to imagine that the 
reduction of such spaces to a minimum is an unmixed 
gain in the case of high-speed steam engines, nor should 
it ever be alike at both ends of a cylinder. 

Judging by these examples, all taken from engines in 
actual work, it cannot be a matter of any surprise that 
contradictory results are obtained from high-speed engines. 
Indeed, there are many other engines not avowedly of a 
high-speed character, but often of considerable size, and 
these give immense trouble through heating of bearings 
and other pernicious habits, 

If the engineers in charge would only take the trouble 
to weigh the heavy masses which are kept in compara- 
tively rapid motion ; if they would select indicator dia- 
grams, and lay bare the whole secret history of their 
charge in one revolution of its existence by the use of 
these new diagrams which the author hopes may prove 
interesting and useful to his fellow engineers; then there 
would be no difficulty whatever in ascertaining what 
changes are necessary to remove the evils experienced so 
frequently, the working days of their engine would be 
passed in quietude, its life prolonged, and their own 
anxieties in no small measure diminished. 





THE INSTITUTION OF CiviL ENncIngers.—At the ordi- 
nary meeting on Tuesday, the 6thof April, Sir Frederick 
J. Bramwell, F.R.S. (President) in the chair, it was an- 
nounced that the following five associate members had 
been transferred to the class of members: Edward 
Charles Cracknell, Richard Fuge Grantham, William 
Hodgson, Arthur Cameron Hurtzig, and Frederick Valen- 
tine. At the same meeting it was reported that the 
following twenty-nine candidates had been admitted as 
students: Claude William Atkinson, Benjamin Ball, 
Albert Brooks, Albert Player, Isaac Cotterell, Sidney 
Peterson Dove, Richard John Durley, John Franklin 
Gage, Robert Tyndall Gibbs, Sydney Whitmore Hamil- 
ton, Harry Cecil Jones, William Arthur Kerley, Francis 
Harman Lewis, Howard Martineau, Herbert William 
Morley, Frank Oswell, B.A., Francis Joseph Pigott, 
Edward Pinching, Sydney Raymond, Charles Gordon 
Ring, Edward Hugh Octavius Sankey, B.A., William 
Simkins, Ralph Harry Stephenson, Benjamin Edward 
Todhunter, William George Turnbull, Samuel Sugden 
Waddington, Henry James Seaton Wade, Thomas 
Robert Hall Watson, Harry Atchison Willis, and Charles 
Duncan Dove Wilson. The monthly ballot resulted in 
the election of three members, viz., Charles Edward 
Emery, Alexander Lauder Hogg, and Macnamara 
Russell ; of forty-nine associate members, viz., Francis 
William Ashpitel, Stud. Inst. C.E., Frederick Theodore 
Bagshawe, Stud. Inst. C.E., John Frederick Evelyn 
Barnes, Davis Edmondson Benson, Stud. Inst. C.E., 
Ernest Augustus Brine, late Stud. Inst. C.E., Henry 
Augustus Brundell, William Burch, Leonard Burrell, 
Stud. Inst. C.E., Charles Claude Carpenter, Joseph 
Julius Cazimajou, B.Sc., George Frederick Charnock, 
Stud. Inst. C.E., George Charles Child, Charles John 
Cole, Stanley De Brath, Francis Charles Dixon, Stud. 
Inst. C.E., Jehn Oliver Surtees Elmore, William Fairley, 
Stud. Inst. C.E., Charles Firth, Gilbert Gilkes, Thomas 
Edward Goodall, late Stud. Inst. C.E., Joshua Harrison 
Hargrave, B.A., Stud. Inst. C.E., David Honison, 
Tom Alexander Horn, Stud. Inst. C.E., William Isaac 
Last, Wh. Sc., Henry Monson, Walter Norman, Henry 
Hollinworth Parkinson, Stud. Inst. C.E,, Henry Ernest 
Parry, Godfrey Bowen Partridge, Stud. Inst. C.E., Henry 
Vivian Majendie Phelips, Stud. Inst. C.E., Henry Parn- 
ham Phillips, John Price, Alexander Craig Renton, 
B.Se., John Simpson Roper, Stud. Inst. C.E., James 
Wilmot Andreas Rose, Frederick John Rowan, Frederick 
Henry Rowling, Stud. Inst. C.E., Henry Fillmer 
Rutter, Stud. Inst. C.E., Arthur Lewis Shackleford, 
Frank Holmes Stone, late Stud. Inst. C.E., Edwa 
Augustus Stoney, Robert Lethbridge Tapscott, Robert 
Charles Taylor, Stud. Inst. C.E., Walter Taylor, Stud. 
Inst. C.E., Robert Henry Thorpe, Stud. Inst. C.E., 
Arthur Henry Vesey, George Whale, Samuel Graham 
Willmott, and George Wilson ; aad of two associates, viz.: 
John Mowlem Burt and John Thomas Wright, Major 
R.E., F.R.G.S. The register and lists of the Institution 
contained on March 31 last, i.e., irrespective of the above 
elections and admissions, the names of 20 honorary 
members, 1542 members, 2111 associate members, 501 
associates, and 926 students, together 5100, being a net 
effective increase of 313 in the preceding twelve months. 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
The number of views given in the Specification is stated 
in each case after the price ; pcm ol gg 
Specification is not illustrated, 
Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
Copies of speseoanens may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, i 
amount of ene postage, addressed toH. Reapsr Laok, Esq. 
The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
a may at any time within two months from the date of 
advertisement of the t let i i 


of p of a ip specification, 
give notice at the Patent 0 of opposition to the ued a 
Patent on any of the grounds mentioned in the Act. 


SHIPS, &c. 


2655. W.Telfer, Glasgow. Pre Screw Pro- 
peller Blades to Resist Corrosion. [4d.) February 27, 
1885.—An adherent coating of a vitreous composition or enamel, 
consisting principally of silica orsand combined with ground glass 
and chloride of sodium, is applied to the surface of the blades. 
The friction of the water upon the blades is thus also diminished. 
(Sealed February 19, 1886). 


3476. W. W. Smith, Newcastle-on-Tyne. Anchors. 
(8d. 3 Figs.] March 18, 1885.—This invention relates to the con- 
struction of ‘‘stockless” anchors, the object being to reduce the 
cost of manufacture. (Accepted January 26, 1886). 


4415. P. Denniston, Glasgow. Anti-Fouling and 
Anti-Corrosive Composition for Ships. [6d.] April 9, 
1885.—The composition consists of paraffin scale dissolved with 
crude oil, paraffin oil, blue oil, naphtha, and other solvent, or 
paraffin scale as a base in admixture with white lead or other paint 
to give body to the composition. (Sealed April 2, 1886). 


4511. W. Welch, Portsmouth. Propellers for Ships. 
[6d.] April 13, 1885.—The propeller blades are constructed of 
semicircular or elliptical separate planes, the entry and delivery 
edges extending throughout the whole length of the transverse 
diameters. (Sealed April 6, 1886). 


4544, P. A. Newton, London. (J. McAdams, A. McAdams, 

G. F. McAdams, A. G. McAdams, and E. A. McAdams, Brooklyn, 
New York, U.S.A.) Marine Brakes for Vessels. 
2 Figs.) April 13, 1885.—This invention relates to devices for 
operating marine brakes which consist of fins or blades, each 
hinged at its rear edge to the side of the vessel, so as to close 
against the side of the vessel in front of its hinges, and to permit 
of its swinging outward and backward into a position at right 
angles to the vessel, so as to oppose the forward movement of the 
vessel. (Sealed April 6, 1886). 


4715. J. H. Johnson, London. (N. Yagn, St. Petersburg.) 
Screw Propellers. (8d. 19 Figs.) April 16, 1885.—The pro- 
peller is constructed so that the angle of inclination of the blades 
changes automatically in accordance with the alterations in the 
relative velocity and direction of the motion. The spherical collar 
Bis screwed upon the screw thread @ on the propeller shaft A, 
and is provided with two pivots b b on which are fitted two bear- 
ings b' fitting the sides of the chamber F, and bearing against 
projections G in the boss C, so as to compel the propeller to rotate 
with the shaft A. The outside end of the boss C is formed with a 








spherical surface concentric with the surface of the spherical 
collar B, The end of the ~~ shaft passes through the 
rectangular recess D, and is provided with a bearing piece E 
having flanges which fit tightly and slide in the recess D. When 
the blades meet an increased resistance from the water they will 
deviate in the direction in which the angle of their meeting with 
the water decreases, The thrust power of the two blades is thus 
equalised. When the propeller is revolving in the opposite direc- 
tion it automatically fixes itself firmly on the shaft. (Accepted 
January 29, 1886). 


4997. W.F. Rees, Greenwich. Disengaging Hook 
for Ships’ Boats. (8d. 3 Figs.) April 22, 1885.—The disen- 
gaging hook for ship’s boats forming the subject matter of this 
patent was described and illustrated in the last issue of_ ENGI- 
NEERING. (Accepted March 5, 1886). 


13,559. R. Yarrow, Jarrow, Durham. Protecting 
Ships’ Ventilators against the Entrance of Water 
in Stormy Weather. (6d. 3 Figs.) November 9, 1885.—To 
the Ventilators of ships are fixed so-called “storm caps” which 
will automatically—-without valves or other mechanism—exclude 
the passage of water, but allow free access for an ample supply 
of air in stormy weather, when the mouths of the ventilators would 
otherwise have to be entirely closed. (Sealed February 16, 1886). 


15,019. C. C. L. Lucht, Colberg Pro 
019. C. C, ‘ ‘ pel- 
ling and Steering Apparatus for Shi {lld. 6 Figs.) 
- cember 7, 1885 —The object of this invention is to overcome 
Xe difficulties hitherto experienced in propelling vessels by 
means of flaps or fins. A steam engine drives a crankshaft A 
prep in suitable bearings upon the main deck. By means of 
ps connecting-rods B and C and a disc D, which is provided with 
pvp Pr oscillating motion is transmitted from the shaft A to 
fia hg Lena upon which is adapted a frame carrying the 
ee . When the shaft E rotates in one direction the flaps turn 
nd the shafts K and are shut by the back pressure of the 





water. During the back motion of the flap mechanism, the water 
exerts ‘a pressure Only against the exterior halves of the flaps H 
and the closing is thus facilitated. In order to back the vessel 
the pairs of flaps are arranged in such a manner that they can be 
turned through 180 deg. round the shaf @ by meansof the hand- 
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wheel O. The flaps of the rudder @ are constructed in a similar 
way as the flaps of the propeller, and are ordinarily fixed and act 
then as any ordinary rudder. If the vessel is to be rapidly directed 
sideways, the flaps are put into action. The steering is effected 
by a handwheel + (Sealed Aprit 2, 1886). 


15,410. A. F. A. Vogelsang, Philadelphia, U.S.A. 
Propellers. (6d. 3 Figs.) December 15, 1885.—The propeller 
consists in a central hub provided with two or more blades, 
which are so grouped about the hub as to be unequally distributed. 
Applicant has found by actual experiment that propellers con- 
structed in this manner have far more power with less revolutions 
1688) propellers as hitherto constructed. (Accepted February 23, 
1886). 


15,734. H.J. Allison, London. (E. H. Hall, Brooklyn, 
New York, U.S.A.) Screw Erepertng Apparatus. (8d. 
5 Figs.) December 22, 1885.—The hull of the vessel is provided 
below the unloaded water line with laterally projected floats and 
a propelling screw, located one on each side of the hull, at or about 
the waist line, in recesses in the floats, together with two pro- 
pelling screws at the stern. (Sealed March 30, 1886). 


16,094. C,N. Nixon, London. Rudders of Boats and 
Small Vessels. (6d. 7 Figs.) December 31, 1885.—The 
rudder is arranged in such a manner that it can be readily 
hipped and hipped when required, and it will freely rise on 
coming into contact with any object without becoming detached, 
and it will resume its proper position when free from such ob- 
stacle. (Accepted February 2, 1836). 


RAILWAY PERMANENT WAY. 


3528. J. Howard and E. T. Bousfield, Bedford. 
Railway Sleepers and Chairs. (8d. 9 Figs.) March 19, 
1885.—The railway sleeper is made from a plate, strip, or sheet 
of metal, in which the rail chairs are formed by depressing, 
sinking, or flanging down the metal below the surface of the 
sleeper, without folding or doubling the metal. The rails are fas- 
tened in the chairs by keys or wedges, (Sealed April 2, 1836). 


4472. H. Hodgson, Great Broughton, Cumberland. 
Metallic Sleeper for Railways. (6d. 4 Figs.) April 10, 
1885.—The sleeper consists of a plate preferably of mild steel, 
stamped or rolled out so as to be raised in a large corrugation in its 
middle part between the rails, and at its two ends made to present 
ribs which receive bolts, rivets, or clips, which hold the rails. The 
middle corrugation is packed in with ballast, and gives great 
lateral steadiness. (Accepted Pebruary 2, 1886). 


5266. A. B. Ibbotson, Sheffield. Railway Chairs. 
(8d. 18 Figs.} April 28, 1885.—ecl are two wedges which are 
inserted at opposite sides of the chair a; d isa screw bolt which is 
passed through holes in these wedges, and is provided with a nut 
e, whereby the wedges can be drawn towards each other for the 
purpose of tightening them. The wedges are made of wood or 




















of hollow elastic pieces of metal in order to insure the required 
elasticity. By these means the wedges are held in an absolutely 
secure manner. If, by reason of shrinkage, the wedges should 
become loose, the nut can be screwed further on its bolt, and the 
wedges are thereby again tightened. (Accepted February 23, 1886). 


5288. W.F. Batho, London. Permanent Way of 
Railways. [8d, 14 Figs.) April 29, 1885.—A metallic sleeper 
of any embossed or buckled design is provided with two openings 
through which the bent double edges of a strip of plain, corru- 
gated, or channelled metal are upwards, and these grip the 
flange of the rail. A hollow steel key is driven in alongside the 
rail. (Accepted February 26, 1886). 








6117. W. E. modiez. Karachi, Sind, India. Iron 
d Rail Fasteners. (6d. 7 Figs.) May 19, 


eepers an 
1885,—A rectangular steel plate is pressed between die and matrix 
to the finished shape shown so as to form two wide bowl-like 
portions under the rails connected by a narrow piece which has no 





appreciable bearing on the ballast. The lower ends of the piece 

are then brought together and rivetted. The portion of the 
sleeper under the rail is so pressed as to tilt the rail inward 1 in 20. 
The rails are fastened by simple clips M N and bolts. (Accepted 
March 5, 1886). 


7026. J. H. Betteley, London. Securing the Per- 
manent Way of Railways. (8d. 19 Figs.) June 9, 1885.— 
An indentation made across the face of the washer for locking the 
nut fits into a corresponding depression in the fishplate. Around 
the circumference of the washer are made slits or cuts to form 
tongues, which are bent against the sides of the nuf so as to 
effectually lock both nut and washer. (Sealed February 12, 1886). 


COMPOUND LOCOMOTIVE. 


2891. D. McI. Reid, London, Compound Loco- 
motives, (3d. 6 Figs.) March 4, 1885.—The four cylinders 
work on to four cranks on one driving axle, so disposed at right 
angles that the high-pressure piston and the low-pressure piston 
on one side of the engine shall work in opposite strokes to each 
other. The valves of all the cylinders are worked by four eccen- 
trics, two for forward and two for backward gear. A A! are the 
high-pressure cylinders, the steam chests of which join on the 








centre line of the engine, and receive steam by the pipe B. CC! 
are the exhaust branches opening into one end of the exhaust 
diversion valve chests D D!, the opposite ends of which join 
branches on the steam chests of the low-pressure cylinders KE). 
The cylinders A and E on one side show the exhaust diversion 
valves set for working compound—their norm.l position—and the 
cylinders Al and E! on the other side show them set for working 
high-pressure in both cylinders. (Accepted February 26, 1886). 


RAILWAY ROLLING STOCK. 


2923. J. Lutley, Hailsham, Sussex. Railway Roll- 
ing Stock. (8d. 8 Figs.) March 5, 1885.—Each individual 
wh~el is fixed upon a distinct axle, each end of each axle being 
mounted in outside bearings to which access can be readily 
obtained for lubrication and inspection, and which are provided 
with means for allowing of angular or oscillating movement of 
the axle. Rolling stock thus constructed can with safety pass 
round curves of short radius at express speed. (Sealed February 
19, 1886). 


3837. P. U. Askham, Sheffisld. Whools for Use on 
Railways. (84. 5 Figs.) March 25, 1885.—The object is to 
render cast wheels free from defects arising from unequal con- 
traction when cooling, and to secure strength and elasticity of the 
wheel. The spokes of the wheels are of Y form, the stalks of 
which are connected to the boss, while the branches are connected 
to the rim of the wheel. (Sealed March 30, 1886). 


4325. G. W. Elliott, Sheffield. Bearings for Axles. 
(Sd. 11 Figs.] April 8, 1885.—The pedestals are constructed so 
that the bearings are perfectly protected from dirt and dust, and 
with a chamber partly surrounding the axle. This chamber is 
filled with a mixture of fibrous material saturated with oil so that 
it may press against the axle and keep it lubricated. (Sealed 
April 6, 1886.) 


4989. H.J. Haddan, London, (H. L‘ppminn, Zwickau, 
Saxony.) Coupling for the Drawbars, Brake Pipes, and 
Electric Conducting Wires of Railway Trains. (11d. 
26 Figs.) April 22, 1885.—This invention refers to a compound 
coupling which allows the brake to be set in action by hand or 
steam power, and will signal to the proper quarter any derange- 
ment which may take place in the train, such as the uncoupling 
of the carriages. (Accepted March 5, 1886). 


14,000. N. W. Cutler, Cleveland, Ohio, U.S.A, Rail- 
way and Tramway Axle-Boxes. (6d. 5 Figs.) Novem- 
ber 17, 1885.—This invention relates to the construction of axle- 
boxes provided with anti-friction rollers. A continuous circum- 
ferential lining is combined with the box for the purpose of 
providing a smooth, uniform, and durable bearing surface for the 
rollers. (Sealed February 26, 1886). 


15,862, 8S. Pitt, Surrey. (J. Strachan and F. Watkins, 
Jumalpore, Bengal.) Axle Bearings of Railway Vehicles. 
(6d. 3 Figs.) December 24, 1885.—An oval ring-holder which 
carries the brass bearing comes in contact with the spring. A 
lubricant retainer is sustained about the bearing. Axle-boxes and 
check-blocks are thus entirely dispensed with. (Accepted Feb- 
ruary 5, 1886). 


14,831. W. Hill, Stoke-on-Trent, and T. Hill, Fenton, 
Staffe. Coupling Railway Wagons, (8d. 4 Figs.) De- 
cember 3, 1885.—Levers A A! are attached to each side of the end 
link of an ordinary coupling chain. The ends of the levers A A! 
are connected to the spindle E by means of levers F F', G G!, and 
H, the object of these levers being to give a horizontal and vertical 
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movement to the coupling chain. Levers I and J serve to operate | and the signal returns to the position indicating danger. The TRAMWAYS. 
the coupling. When the coupling chains are hanging freely, all | momentary breaking of the circuit 12 causes the armature 8 of the} 9418, J, MeHardy and J. McGruther, Dollar, N.B 
receiving instrument at B tospring back against the extension 19| Braking, Stopping, Starting Tramears. [sd 
ont rs of the locking device 15, and the circuit 12 is thus opened until it | 9 Figs.] February 23, ”1885.—A leg or jaw is influenced by a 
After the train | clutch windlass under the control of the driver, and acts in combi- 























the levers are behind the draw-hook, and hang entirely out of the 
way underneath the wagon. (Accepted February 12, 1886), 


15,382. J. Crabtree, Lincoln. Couplings for Rail- 
way Vehicles. (8d. 4 Figs.) December 15, 1885.—A pendent 
coupling hook is provided with a slot in the shoulder, which 
allows it to be lengthened or shortened on its own chain, (Sealed 
March 23, 1886). 


RAILWAY SIGNALLING. 


1234. J. Enright, London. Electrical Signalling 
and Apparatus for Use on Railways. 
(8d. 4 Figs.) January 28, 1885.—An indicator on the train is 
placed to indicate ‘‘ danger” by the operation of local mechanism, 
and is released and allowed to pass to the “safety” position by a 
signal current received from a signal cabin through a line wire, 
an insulated contact post on the line and a contact maker on the 
train touching the tact post as the train passes the post. 
(Sealed February 12, 1886). 


$245. M. Baines, North Allerton. Yorks, Railway 

c . 8 Figs.) March 12, 1885.—A chain and weight 

device is employed for the purpose of ay tye for the con- 

traction and expansion of railway signal wires, and to enable a 

correct signal to be given in all temperatures of the atmosphere, 
(Sealed April 2, 1886). 

3258. J, H. Johnson, London. (H. Lebastewr and 
Messrs. Mignon and Rouart, Paris.) Apparatus for Auto- 
matically Indicating an the e of 
Trains, (8d. 5 Figs.) March 12, 1885.—The movement due 
to the deflection of rail under the e of a train is transmitted 
by fluid pressure to a signalling or indicating device. (Sealed 
March 30, 1886). 


3673. S. T. Dutton, Worcester. Railway Signal 
Lamps. (Sd. 11 Figs.) March 21, 1885.—According to this 
invention the lenses of distant signal lamps are formed with an 
angular cut-away part with an opaque part corresponding in 
shape with the end of the distant signal arm for the purpose of 
causing the lamp to exhibit a luminous image resembling the 
end of the signal arm, (Accepted January 22, 1886), 


5906. J. Tomlinson, Jun., London. naiwey Sig- 
nalling co. (Sd. 4 Figs.) May 18, 1885.—The object is 
to interlock the block and outdoor signals and make the trains them- 
selves control the signals. Referring to Figs. 1 and 2, which repre- 
sent the seem | instrument, the armature 8 of the electro- 
magnet 1 is carried by a spring arm 4, and in its normal position 
it is beyond the influence of the electro-magnet 1. 6 is an adjust- 
able screw which serves as a circuit maker and breaker. By 
forcing in the spring pusher 8 the circuit is completed, and the 
armature is held in contact with the magnet poles. An electro- 
magnet 9 in the same circuit as the electro-magnet 1 serves when 
excited to lower a small semaphore signal 10, A similar sema- 
phore signal in the same circuit is situate at the station in the 
rear of that at which the receiving instrument is placed. 11 is a 
circuit maker and breaker placed in the circuit of the electro- 
magnet 1. 21 are outdoor signals each placed in advance of the 








Fig Rs Fug 2. | 





























cabin from which it is operated. 22 is a receiving instrumen 
and 28 is an indicator placed in the line 12, which is comple 
through the receiving instrument at the cabin in advance. Re- 
lays serve to complete relay circuits 25 for releasing the sema- 
phore arms 21. 20 are local independent circuits of the electro- 
magnet 18 for operating the locking devices 15 of the re- 
ceiving instruments, 27 is a circuit breaker arranged to be 
operated by a passing train so as to break the line circuit 12. 
When the combined circuit breakers and makers 28 are operated 
bya ing train, they momentarily break the line circuits 12 
and close the local circuits 20. ssion to start a train from 
Ais given by operating the pusher of the wares instrument 
at B, which closes the line circuit 12, and operates the relay at A, 
so as toclose the local circuit 25. The man at A is then 
enabled to lower the outdoor semaphore. As the train passes the 
circuit breaker 27, it momentarily breaks the circuit 12 and 25, 








is again closed by — the pusher 8 at B. 
has left Bit closes the circuit 20, so as to unlock the pusher 8 of 
the receiving instrument at B. By withdrawing the plug of the 
circuit breaker 11 of the receiving instrument at B the signalman 
there may break the circuit 12 after having given permission for 
a train to start from A before it has time to reach and operate the 
circuit-breaker 27. (Accepted March 5, 1886). 


4188. 8S. T. Dutton, Worcester, Working Inter- 
locking Points and Signals on Railways. (Sd. 
10 Figs.) April 2, 1885,—This invention relates to improvements 
in apparatus for working and interlocking points and signals on 
railways for which Letters Patent under No. 2034 of 1873 were 
granted to S, Clunes, W. Holland, and applicant, the object being 
to simplify the mechanism, so as to make it work with greater 
precision, and also to balance the moving parts more nearly. 
(Accepted February 12, 1886). 


RAILWAY BRAKES, &c. 


2389. E. Resticaux. Lilanelly, Carmarthen. Con- 
tinuous Automatic Pressure and Vacuum B 
Ap atus, [ls. ld. 10 Figs.) February 21, 1885.—The illus- 
tration shows the application of this invention to automatic 
vacuum brake apparatus in which a vacuum is normally main- 
tained on both sides of the brake piston. Upon applying the 
brake air is conveyed from the train pipe through the pipe to the 
chamber B. The valve C is depressed so as not to allowair to 
enter thechambers A, The valve E is also closed and thus prevents 




















entrance of air along the pie I and G to chambers A. Air thus 
enters by means of valve D and pipe H tochambers B, and applies 
the brake. By reducing the pressure of air in the continuous pipe 
by slightly and momentarily applyin the steam ejector the air in 
the chamber B closes the valve D and opens the valve E so as 
make exit along pipe I and G tothe chambers A. The piston is 
thus forced dowr owing to the extra area of piston and vacuum 
chamber J. (Sealed April 2, 1886). 


2468. J.Gresham, Salford. Hose-Pipe Couplings. 
(8d. 4 Figs.) February 24, 1885.—This invention relates more par- 
ticularly to hose-pipe couplings for vacuum brakes, The fingers pro- 
jecting from the lower halves of such couplings are made of greater 
ength than hitherto, and are curved so as to prevent the sae ves 5 
from being improperly connected or disconnected. (Sealed 
Febriary 19, 1886). 

(le. 1d. 


3424. J. G. Harrison, Edgbaston, 
ufacture of Brake Ironwork. 38 Figs.) 


an 
March 17, 1885. — The object is to produce brake ironwork 
stamped out from the solid, so as to greatly reduce the number of 
welds and consequent risk of fracture. Thus in the slotted centre 
arrangement the main body prop is made in one piece. (Accepted 


February 5, 1886). 

4963. W. E. Langdon, Derby. Couplings for an 
Electric Circuit in Connection with the pes 
of Railway Trains, (8d. 5 Figs.) April 22, 1885.—An 
electric coupling is combined with the brake coupling in such a 
manner that the act of connecting up the brake pipe also 
couples up and completes the connection of the electrical coup- 


ling. (Accepted February 5, 1886). 


TRACTION ENGINES, 


4075. W. Hart and J. Hart, Peckham, pee 4 
Traction Engines. [8d. 4 Figs.) March 81, 1885.—The 
object of this invention is to so construct the frame of a traction 
engine that three wheels only need be fitted, two of which are ad- 
justable, while the third is of larger size, and is fitted in im- 
movable bearings for propulsion purposes. The boiler is hung on 
pedestals, and the axles form trunnions for the supply of steam to 
the cylinders, which are arranged under the smokebox end in ad- 
vance of the pedestals, so as to balance the boiler to enable the 
firebox end to be adjusted and the boiler kept horizontally, while 
travelling over uneven roads. (Accepted Pebvbary 9, 1886). 


13,087. L. C. Taber, Danforth, New York, U.S.A. 
Traction Engines, (8d. 3 Figs.) October 30, 1885.—This 
invention relates to an improved construction of traction engine 
which has the propelling power transmitted to both the forward 
and hind wheels, the object being to reduce the strains on the 
seams of the boiler. A brace extends from the bottom of the fire- 
box tothe upper part of the post by which the forward end of 
the boiler is supported on the axle. This brace is secured at its 
rear end to a knee embracing the bottom corner of the forward 
position of the firebox. (Sealed February 5, 1886). 


CABLE RAILWAYS. 


15,748. D. I. Miller, New York, U.S.A. Cable Rail- 
ways. [lld. 16 Figs.) December 22, 1885.—This invention re- 
lates more especially toa grip for cable railway cars having one of 
its jaws connected to a yoke by means of suspenders each made in 
two pieces spliced together to facilitate ns the upper parts 
when they become worn by contact with the slot irons, (Sealed 
April 6, 1886). 

15,773, D. I. Miller, New York, U.S.A. Cable Rail- 
ways. [ls. 1d. 16 Figs. | December v2, 1885.—This invention 
has ref to the it within which the cable runs, the rails 
for forming the slot through which the grip-shank works, the sup- 
porting sheaves upon which the cable is supported, switchin 
mechanism for deflecting the cars from one line to another, an 
mechanism for forcibly discharging the cable from the grip at 
points where the cable diverges from the slot which the grip- 
shank follows. (Accepted February 5, 1886). 


980. E. D. Dougherty, Philad U.S.A. Slot 
Irons for Cable Railways. (6d. 2 Pat .] December 29, 
1885.—Combined with a slot iron is a removable wearing plate, 
which is secured to the upper face of the iron and overhangs the 
inner edge of the same. (Accepted March 5, 1886). 








nation with a spring gear for accumulating the energy in stoppin 
for the parpoes of eens. (Accepted Wereny 12, 1886). silk 


$226. G. Hookham, Birmingham. Tram Rails an 

Wheels, [lld. 15 Figs.) March 12, 1885.—The objects ane 
render the use of narrower rail grooves possible, and to lessen the 
tendency of the grooves to become broader with wear, also to 
lessen the tendency of ordinary vehicles to run on the tram rail, 
and to enable ordinary vehicles to cross the tram rail with ease 
and safety at all angles. The tram rail may have curved faces 
with a central groove which is wider than the corresponding 
flange on the periphery of the wheel, or the wheel may be fur- 
nished with a flange on each side. (Sealed April 6, 1886). 


5211. J. Hardman, Pendleton, Lancs, Moving 
Points on Tramway Lines. (8d. 2 Figs.) April 28, 1885. 
—One or more wheels, discs, or slides, are placed before or after 
the wheels of the tramcar, and are lowered or raised for work- 
ing the points. (Sealed February 12, 1886). 


15,006. H. J. Haddan, London. (J. F. Mallinckrodt, 
Washington, U.S.A.) Car Brakes. [lld. 8 Figs.) Novem- 
ber 8, 1885,—This invention relates more particularly to brakes 
for use on horse cars, the object being a system of brakes by 
which the weight of the driver may be advantageously employed 
in holding the brakes off, and means are provided for locking the 
brakes off when the driver leaves his seat. The weight of the car 
is transmitted to the brakes and the weight of the driver to the 
car. The drawbar is so constructed that the draught of the horses 
automatically releases the brakes. (Sealed February 9, 1886), 


MISCELLANEOUS. 


2630. J. Steven, ee ary Master Locking Appa- 
ratus for Rail (8d. 5 Figs.) February 26, 1885,-F" his 
invention relates to locking apparatus which consists of a box 
which is locked up and released by a mechanism, and whose 
function is to contain a key or other article, the use of which it is 
desired to prevent until certain other things are done according to 
ot ee of the employment of the apparatus. (Sealed March 5, 


2702. J. Elliott,Leeds. Railway Keys. [8d. 3 Figs.] 
February 28, 1885.—The keys are made of iron or steel to prevent 
shrinking experienced in wooden keys. A strip of sheet metal is 
folded into a rectangular form, the two ends not being united but 
made to lap over one another. When properly driven home this 
key will not become displaced by the moyement of the vehicle over 
the rail. (Sealed February 26, 1886). 

2778. J. Puntis, Basingstoke, Hants. Alarm Pas- 
senger Communication for Railway Trains. (8d. 
2 Figs.) March 3, 1885.—A communication pipe, which is par- 
tially exhausted, passes throughout the length of the train, so as 
to keep a piston out of action. When an opening is made in the 
pipe and the partial vacuum in the train pipe destroyed, the 

iston is brought into action by means of a spring, and an alarm 
is thus given. (Sealed April 6, 1886). 


2867. W. P. Ch ,G. E, Chery. and C, E. Cherry, 
Kingston-upon-H Railway e Lamps. (8d. 
3 Figs.) March 4, 1885.—This invention relates to the construction 
of a railway carriage roof lamp for burning petroleum or other 
mineral oil. (Sealed February 19, 1886). 

3891. I. Blake and M. Dain, Birmingham. Rail. 
way Carriage Lamps. (8d. 7 Figs.) March 26, 1885.— 
This invention relates to the regulating and controlling of the 
light of railway carriage lamps by means of a system of oil supply, 
and the arrangement and adjustment of the wick. A valve is 
combined with a float in such a manner, that as the oil is burnt 
away, the float causes the valve to open and causes a flow of oil 
from a reservoir to the oil chamber. A uniform light is thus 
maintained. (Accepted February 5, 1886) 


5222. W. H. Reynolds, London. (L. J. Doyle, Provi- 
dence, Rhode Island, U.S.A.) Locomotive Spark Ar- 
resters. (8d, 5 Figs.) April 28, 1885.—This invention relates 
to locomotive spark arresters {and consumers wherein are em- 
ae fe spark return flues communicating between the smoke arch 
and firebox, together with live steam jets within this flue. Ac- 
cording to this invention, steam is admitted into the return flue 
by way of the cylinder steam pms and the jets will thus always be 
proportioned to the blast induced by the exhaust steam of the 
cylinders. (Sealed February 23, 1886). 

5273. EH. Bostridge, Edgbaston, Birmingham. 
Spores for g Wheels on their Axles, with 

eans of Adjusting the Same for Wear. [8d. 11 Figs.| 
April 28, 1885.—This invention relates to improvements which 
are specially applicable to the ‘‘Collinge pattern” axle, but may 
be used for other axles‘ in which an adjustment is required, 
such as in cycle axles and in certain parts of machinery. (Accepted 
March 5, 1886). 


8171. W. Buck, London, Causing an Electrical 
Circuit to be Closed or Opened by the Passage of a 
Train. [sd. Figs.) July 6, 1885.—A vessel containing 


mercury extending symmetrically on each side of a middle contact 
wire is mounted beside a rail in such manner that the depression 
caused by a. passing train magnified by the action of a lever or 
spring on which the mercury vessel is mounted, gives longitudinal 
movement to the vessel, and thereby produces waves of the mer- 
cury, making or breaking contact with the middle wire. (Accepted 
February 2, 1886) 

12,953. W. F. Stanley, South Norwood, Surrey, 
Buffers for the Effects of Collision. (8d. 
9 Figs.) October 28, 1885.—This invention relates to a buffer to 
be applied to steam vessels and ships, landing stages and piers, to 
prevent the injurious effects of collision. The buffer is made 
movable by a mechanical contrivance which permits the buffer 
shaft to be extended at will for a considerable distance in front of 
the spring arrangement at times of danger, and to be withdrawn 
again or made portable when it is not inuse. (Accepted February 


9, 1886). 
15,124. F. Newhouse, Toledo, Ohio, U.S.A. Means 
, justing Weight of Locomotives and 
Tender My — the Grip of the Driving 


so as 

Wheels on the Rails. (8d. Figs.) December 9, 1885.— 
The | tive is ted with the tender in such a manner, 
that, when they are in motion, the tender can be elevated suffi- 
ciently to throw a portion of its weight upon the locomotive, and 
thus increase the friction of the locomotive driving wheels, and 
prevent any slipping of the same upon the track. (Accepted 
February 9, 1880), 


UNITED STATES PATENTS AN. 

Descriptions with illustrations of inventions d 4 
United States of America from 1847 to the present time, an 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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THE SOUTH AFRICAN DIAMOND | were subsequently declared to be diamonds. From 


| that time till the opening of the African mines in 
FIELDS.—No. I. 1870, or a period of nar) hundred and fifty years, 
An opportunity will be afforded in London this | the Brazils continued to supply the world with dia- 
summer of studying the resources of the British | monds, the mines being scattered over a wide area 
colonies on a scale never before possible. From | extending to the banks of the Paraguay River in 
the four quarters of the globe our colonists have | the centre of the continent. In a few isolated spots 
sent home specimens of their products and indus- | of Mexico and the States some diamonds are also 
tries, and the Indian and Colonial Exhibition will | reported to have been found. j 
witness such a gathering of the English race as | turning to the eastern hemisphere, we have 
will render the existence of Greater Britain per- | next to notice the Australian diamond fields, which 
haps for the first time a tangible fact. Apart from | are situated in the colony of New South Wales, 
the political consequences of such a reunion, its where they were discovered more than thirty years 
influence on our commerce cannot fail to be in the | ago, but the finds have so far proved unsatisfactory, 
highest degree advantageous. Manufacturers will | the diamonds being very minute and hardly paying 
be enabled to make themselves intimately ac- | the expenses of collection. 
quainted with the conditions to which their ma-| In Europe but two instances of the occurrence 
chinery and merchandise have been adapted, whilst | of diamonds appear to be on record, a single stone 
on the other hand colonial purchasers will gain | having been found in Bohemia, and in the year 
fresh insight into the home market and obtain a | 1829 a few small ones in the gold washings of the 


clearer knowledge of the competition of other 
lands in their own raw materials. 

Amongst the objects that will doubtless be of 
special interest to the visitors of the Exhibition, the 
models and specimens from the South African 
diamond mines are likely to attract considerable 
attention. . The present appears, therefore, a 


| Ural Mountains. 

| The South African diamond fields are confined 
| within a comparatively narrow area, bounded by 
the 28th and 30th degrees of south latitude and the 
| 24th and 26th meridians. They fall, therefore, 
entirely north of the Orange River (as will be seen 
| by reference to the accompanying outline map of the 








‘ 


gt 
wh 


- 


, 
x a 


oh 5 
a 


‘ 
LY ERIDU ALA 
re Griquatown ‘ 


LA 
Hopetow 


Or gage ® 


















































favourable occasion for publishing particulars of the 
mode of working these mines with some account. 
of their development. 

The first South African diamond exhibited in 
Europe was shown at the Paris Exhibition of 1867, 
it being sent thither by the then Governor of the 
Cape Colony, Sir Philip Wodehouse. At that time, 
and even two years later, the existence of paying 
diamond fields at the Cape was not only popularly 
doubted, but was expressly denied by geological 
experts who had been sent out to make a careful 
survey of the country. Yet in the last seventeen 


years the South African mines have produced dia- | 


monds to the value of over forty millions sterling ; 
probably more than the gross value of diamonds in 
the world previous to this date. 


The other regions of the globe where diamonds | 


have been found comprise districts in each of the 
five continents, but only two other countries, namely 
India and Brazil, have yielded diamonds in any 
appreciable quantity, 


The mines of the Deccan are the oldest known in | 
the world, nearly all the famous crown jewels of | 


Europe and the East having come from India and 
the adjacent islands. It is a matter, however, for 
no small surprise, that though such magnificent 
gems should have been found there, so few smaller 
and less valuable stones should have been produced 
in the locality. Previous to the Christian era and 
during the Middle Ages, the only known source of 
diamonds was Hindostan. In recent times these 
mines have ceased to be of any importance, but 
about the middle of the present century it was dis- 
covered that Borneo and the neighbouring islands 
of that group possessed diamond fields, some of 
which are still being worked to-day. 
a bout the year 1720, a party of semi-civilised 
razilian miners travelling across the Serra do Espin- 
baco, in search of gold, were attracted by some bright 
Pebbles they noticed in a stream, and these pebbles 





Cape, in which the diamondiferous area is shaded 
| dark), mainly in what is now the British province 
| of Griqualand West (annexed to the Cape Colony 

in 1880) and toa less extent in the Orange Free 
State Republic, the boundary of these two states 
almost touching the group of ‘‘ Four Mines” in 
the Kimberley district, where the chief industry 
of diamond-mining is conducted. The whole dis- 
trict is an elevated table-land over 4000ft. above 
the sea, the actual elevation of the town of Kim- 
berley being about 4050 ft. ; it has, therefore, a 
much more temperate climate than that of Natal, 
for instance, which lies in the same latitude. The 
distance from Kimberley to the east coast is about 
500 miles as the crow flies, to the south coast about 
350 miles, and to the west coast about 550 miles. 

Four lines of railway have been started from the 
south coast with the ultimate intention of reaching 
the diamond fields that are now the chief market 
for all manner of merchandise. The line from 
| Cape Town to the interior was started as early as 
1859, long before there was any thought of dia- 
monds. This first section extended only as far as 
Wellington, a distance of 45 miles, and with certain 
| extensions making in all 58 miles was opened in 
| 1863, and subsequently taken over by the Cape 
| Government for the sum of 773,0191., but owing to 
|the depressed state of the colonial finances no 
| further progress in railway construction was made 
|in the following ten years. In 1873, subsequent 
to the prosperity brought about by the opening of 
the diamond fields, an extension of 64 miles, as far as 
| Worcester was authorised at an estimated expendi- 
| ture of 315,0001. (a sum of 42,00U/. having been 
| previously expended on heavy cuttings through the 
| Tulbagh Kloof), supplemented in 1874 by a further 
vote of 1,139,000/. for the continuation of the 
|line to Beaufort West, a distance of 230 miles, 
making 339 miles in all from Cape Town, 
or 352 miles, adding the extra.13 miles on the 








Wellington extension. The gauge is 3 ft. 6in., and 
the total cost to Government has been 2,894,528/., 
or an average of 8200/. per mile. The Beaufort 
extension was opened in February, 1880, From 
that date the line to the fields was pushed on, but 
slowly as far as the Orange River, which it would 
probably not yet have crossed, but for the Bechu- 
analand expedition of 1885, which induced the 
Imperial Government to grant a loan for the com- 
pletion of the line to Kimberley, where it was 
formally opened by the governor, Sir Hercules 
Robinson, on the 28th of November, 1885. The 
distance from Cape Town to Orange River station is 
570 miles, and to Kimberley 647 miles. The com- 
pletion of this western system of railway was 
seriously impeded by the natural rivalry of the 
eastern ports of Port Elizabeth and East London, 
both of which towns being 150 miles nearer than 
Capeiown to the fields, contended vigorously for 
the privilege of railway communication. 

In 1874 the sum of 940,000/. was voted for the 
construction of a line from Zwartkops (a point 
7} miles north of Port Elizabeth) to Graaff Reinet. 
This line was opened in August, 1879, having cost 
in all 1,116,200/. for a total length af 185 miles, or 
an average of just over 6000/. per mile. There is 
no probability of its being extended. Meanwhile 
two other systems of railway had been started, one 
running from Port Elizabeth more directly north 
through Cookhouse and Cradock as far as Coles- 
berg, a total distance of 308 miles; within 15 miles 
of the Orange River, whilst the other line, starting 
from the port of East London, runs through Queens- 
town and Sterkstroom as far as Aliwal North on 
the southern bank of the Orange River, a total dis- 
tance of 280 miles. There is no prospect of either 
of these lines being continued at present. But to 
meet the competition of Cape Town and Port 
Elizabeth a branch line has been constructed 
between the Western and Midland systems, from 
De Aar on the former to Newport on the latter, a 
distance of 68 miles. This line was opened in 
April, 1884, so that since the opening of the Kim- 
berley extension the distance by rail from Port 
Elizabeth to the fields is 484 miles, and from Cape 
Town to Port Elizabeth 839 miles. The mail 
trains perform the journey between the two ports in 
43 hours, whilst the journey from Cape Town to 
Kimberley occupies 36 hours, and from Kimberley 
to Port Elizabeth 27 hours, being an average of 18 
to 20 miles per hour. 

The total length of railways now open in the 
Cape Colony exceeds 1500 miles. The following 
are official returns for the year 1884, of the 1344 
miles open at the end of that year. Train mileage, 
409,466. Earnings per mile, 7s. 8d. Number of 
passengers (exclusive of season-ticket holders), 
2,407,004. 


Passengers and miscellaneous, amount 282,657/, 
Goods tonnage t¢3 ake .. 412,464 
+» | amount 682,2462, 
Total receipts 964, 9037, 
Working expenses 637,4417, 


The value of the railway to the diamond fields 
will be appreciated when it is stated that in the 
years previous to its completion all materials con- 
sumed in the mines, as well as most provisions, had 
to be carried by bullock wagon, thus costing from 
201. to 401. per ton in transit from the coast. 
Though but four months have elapsed since the 
completion of the system, the benefits have already 
begun to be shown by the increased dividends paid 
by mining companies since the commencement of 
the year. 

Intimately connected with the extension of rail- 
ways is the question of fuel supply, and a few words 
on that subject will not be out of placehere. When 
the diamond mines were discovered sixteen years 
ago, the country around Kimberley was rich in 
timber. When steam engines were introduced— 
about the year 1875—the difficulty of communica- 
tion with the coast rendered the importation of coal 
impracticable, and as a consequence, in the last ten 
years a clean sweep has been made of trees within 
a radius of 50 to 100 miles around Kimberley, the 
price of firewood having continually risen, so that 
in the beginning of 1885, after a long drought that 
had been most fatal to oxen, it was found cheaper 
to burn English coal at a cost of 151. to 20. per 
ton. Since the opening of the Kimberley extension 
the consumption of coal has become almost universal 
at the mines, Welsh steam coal being chiefly im- 
ported. The rate for coal till recently charged by 
the railway department was 2d. per colonial ton (of 
2000 lb.) per mile, which made the coal landed at 
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Port Elizabeth cost about 7l. per English ton de- 
livered in Kimberley. Since March 1 last, how- 
ever, this rate has been increased 50 per cent., 
being now 3d. per ton per mile, thus raising the 
cost in Kimberley to over 91, per English ton. The 
object of the Government in increasing this tariff is 
said to be to foster the development of the colonial 
coalfields. The chief of these are situated in the 
Stormberg and Dordrecht districts (see map) about 
latitude 31 deg. longitude 27 deg., and are nearly 
cut through by the eastern line of railway from East 
London to Aliwal. The principal mines are at 
Cyphergat and Molteno, respectively 204 and 211 
miles by rail from East London, and also at Indwe, 
near Dordrecht, some 45 miles north-east of the 
railway, and on this section of the line considerable 
quantities of colonial coal have been burnt. In 
September, 1885, a trial was made at Dordrecht by 
the Commissioner of Public Works, which resulted 
in the announcement that 100 lb. of English coal 
were equal to 175 lb. of Indwe or 200 lb. of Cypher- 
gat. Now, as yet these cual mines are unconnected 
by rail with the diamond fields, but a branch line 
is in contemplation connecting the Midland and 
Eastern systems, which would place the coalfields 
in direct communication with Kimberley. The 
total length of line required to effect this junction 
is only about 100 miles, and it is likely to be one of 
the next works of construction undertaken. When 
this is completed, the distance by rail from Cypher- 
gat to Kimberley will be only about 300 miles, 
and from Indwe to Kimberley about 380 miles. 
Colonial coal is carried at the lower rate of 2d. per 
ton, and therefore the cost delivered on the diamond 
fields will be only from 3/. 10s, to 4l. per ton, at 
which price it is pretty certain to drive English 
coal out of the market. 





THE WESTON LABORATORY. 

Tue factory of the United States Electric Light- 
ing Company is established at Newark, a thriving 
city in the state of New Jersey. It is about eight 
miles from New York, and has great communica- 
tion facilities with the Empire City. 

The factory is not an imposing pile, though 
covering an area of 24 acres. It contains some 
eighteen workshops, titted up with appropriate 
machinery and appliances of all kinds. There isa 
machine shop for the construction of every type of 
the Weston dynamo; a winding department in 
which the armatures and field-magnets are wound, 
an arc-lamp and a lamp-testing department, engine 
and boiler-rooms, a furnace-room for carbonising 
filaments, a glass-blowing and a carbon department, 
and a series of pump rooms for exhausting incan- 
descencs lamps, besides the laboratory, pattern 
shops, storerooms, and offices. 

Over 700 hands are employed in these busy works, 
and the average daily output is 200 are and 3000 
incandescence lamps. Dynamos are daily built, 
ranging in lighting capacity from 5 to 60 are and 
from 15 to 600 incandescence lamps; and not one 
of these, whether lamp or dynamo, is allowed to 
leave the place without satisfying severe critics as to 
its standard of efficiency and workmanship. 

The electrician of the company is Mr. Edward 
Weston, well known as the inventor of the dynamo 
and invandescence lamp which bear his name. He 
was born in Wolverhampton (England), and 
educated for the medical profession ; but he early 
left his native country aud renounced his allegiance 
to Hsculapius in order to devote himself to the 
growing and enticing subjects of physics and 
chemistry in the United States—a country which 
rightly seemed to him to offer a wide and promis- 
ing field for the practical applications of science. 
He was one of the first successful workers in the 
branch of applied electricity, and won no small 
repute by the machine which he devised for electro- 
metallurgical purposes. This . magneto-machine, 
constructed by himself in his »wn rude New York 
workshop, showed a knowledge of the necessary 
electrical conditions surprisingly in advance of his 
time. One of this class of machines—a very old 
one—is even now doing good work in the factory 
where it is used for ‘‘ coppering” the carbons. 

Unchecked alike by the varying pulses of the stock 
exchange and the fluctuations in public opinion, 
Mr. Weston has pursued his favourite subject with 
the calm steadiness characteristic of his race ; and, 
working persistently as well as intelligently, has 
amassed a knowledge of electro-technics that places 
him, by common consent, in the front rank of elec- 
tricians, 








Fortunately for the future of electric lighting, 
Mr. Weston isin the prime of manhood with energy 
unimpaired, and with a faith in his work and a love 
for it as intense as they are deeply seated and well 
founded. 

As an electrician, he belongs to the thorough- 
going practical class of men. A respecter of theory, 
he evidently has a bias for physical facts. Like 
many others, he is somewhat distrustful of elec- 
trical matter burdened with mathematical constants, 
and looks for better results from an argumentum 
ad experimentum than from pages of elaborate dis- 
yuisition involving empirical formule, exponential 
equations, heavy integrals, and the like. He does 
not seem to be one that would rush impetuously at 
things, but looks rather like the man who would 
calmly sit down to examine conditions and foresee 
consequences, to think and to calculate before 
putting his ideas to the test of experiment. 

His places of predilection are his laboratory, 
where he displays an uncommon capacity for work, 
and his library where he discusses with friends the 
standard works and leading periodicals on physical 
and chemical science. Timely and congenial relaxa- 
tion he must have ; and while we know some eminent 
men of science who are ardent followers of Nimrod, 
Mr. Weston modestly proclaims himself a disciple 
of Izaak Walton ; and in proof of devotedness to 
his craft, is ready to show some of the finest rods 
and tackle in the possession of any lover of the 
piscatorial art. 

The Weston Laboratory is a large and very in- 
teresting section of the Newark factory. [t com- 
prises Mr. Weston’s private laboratory, a galvano- 
meter-room, a chemical laboratory, a pump and a 
glass-blowing room for experimental work ; a 
tamidine, a dynamometer, and a durability test- 
room, besides adynamo and an engine-room, as well 
as a testing-room for examining the work done in 
the factory. 

Ranged round the walls of the private laboratory 
is a number of electrical and magnetic instruments 
doubly interesting from the fact that they were 
made by Mr. Weston himself in the course of his 
prolonged investigations. A large clock fixed up 
against the wall gives standard time, and serves 
also in the determination of very high speeds. On 
the table which runs down the middle of the room, 
thoroughly good work has already been done. 
Some knotty points, theoretical as well as prac- 
tical, have been decided, and an_ elaborate 
inquiry is now going on concerning the efticiency of 
electric motors ; for it is believed in Newark that 
some misleading matter has been published in 
London about this subject; and, indeed, the 
numerical data submitted to the writer on the 
occasion of his visits tend to show that it is per- 
fectly possible, by proper armature arrangements, 
to secure a much higher degree of efficiency for 
electric motors than has been conceded to them. 
But of this, more anon. 

Mr. Weston has surrounded himself with an able 
staff of men, among whom must be mentioned Mr. 
J. Kelly and Mr. G. B. Prescott, Jun., whose 
regular work is limited to the private laboratory ; 
Mr, A. P. Wright, who makes all the final electric 
and photometric tests relating to machines and 
lamps, besides carrying on researches of his own 
as to the degree of accuracy of existing methods 
of measuring certain quantities and the possibility 
of improving them; and Mr. E. A. Colby, who 
superintends the various processes involved in the 
manufacture of the loops, carbons, and lamps. 
These experts co-operate in any determination that 
may require their combined knowledge and manipu- 
latory skill. In addition to these, there are draughts- 
men, chemists, glass-blowers, mechanics, a private 
secretary, a chief engineer, &c., in all twenty- 
seven men. 

Fourteen machines are fitted up in the dynamo- 
room for the exclusive use of the laboratory, and a 
60 horse-power high-speed engine is employed in 
driving them. The field and main wires of each 
machine are connected with a large switch-board 
from which wires run to all parts of the laboratory, 
so that both the main and the shunt circuits may 
be readily connected with any desired point, and 
the machine itself may be controlled from the place 
at which it is delivering current. 

Besides this powerful source of electric energy, 
there isa large number of storage batteries arranged 
in the basement of the factory, most of which are 
always ready for use. 

The regular testing instruments are in the imme- 
diate charge of Mr. A. P. Wright, and are perma- 


nently fixed up ina room so as to allow of easy 
rapid, and accurate working. Measurements of 
current strength are made by a tangent galvanometer 
constructed by Mr. Weston after the Helmholtz 
double-coil type. It presents several interesting 
features. The ordinary short lozenge-shaped needle 
is replaced by a small steel ring, Fig. 1. For the 





purpose of centring, the ring carries a thin strip of 
blackened aluminium having a disc or bead at its 
centre which corresponds with the centre of the 


galvanometer coils. The damping arrangement is 
also due to Mr. Weston, and consists of two 
cylindrical blocks of pure copper having a hemi- 
spherical cavity in each, so that when put together 
the ring magnet hangs in a spherical chamber 
within which it is just free to turn (Fig. 2). The 
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ring is centred (1) vertically by means of the ordi- 
nary adjustment at the torsion head from which it 
is suspended by a long fibre of unspun silk, and (2) 
horizontally by means of the levelling screws on 
which the instrument rests. A small circular aper- 
ture is drilled completely through the massive 
copper cylinder in order to allow of sighting the 
blackened bead which is attached to the magnetised 
ring. It is easily seen when the adjustments are 
complete, for then the black spot will appear 
symmetrically surrounded by a narrow ring of light. 
These preliminaries require to be repeated from 
time to time, in order to insure accuracy. The 
damping is so effective that the ring-magnet moves 
up to its position of equilibrium almost dead beat. 
This instrument is placed upona thick stone-slab, 
which rests upon a brick pier built up from the 
ground, so that disturbances arising from the 
vibrations of the floor are avoided. The galvano- 
meter is inclosed in a small room curtained off from 
the rest of the laboratory, and lit up by a Weston 
incandescence lamp. The deflections are read from 
the outside in the usual subjective way. ; 
The same damping device has been adopted in 
constructing the galvanometers which are used in 
the incandescence department for the ordinary 
rough commercial testing of the resistance of filc- 
ments and lamps. To further expedite such tests, 
the dial pattern of the resistance box is used. 
Plugs, however, are dispensed with, being replaced 
by sliding lever contacts heavily platinised. 
Differences of potential are measured by a volt- 
meter of the Ayrton-Perry type. It is of course 
well known, though not sufticiently taken into 
account in practice, that the “constant” of such 
instruments needs frequent verification. This is 
due to the slow, gradual weakening of the magnetic 
moment of the steel magnets employed in their 
construction. This quantity is likewise affected by 
changes in the field in which the instrument may 
be placed. Hence potential, like current galvano- 
meters, should be as far removed as possible from 
masses of iron and running dynamos. ; 
Another error in the readings of these instru- 
ments arises from the heating of the coils on the 











passage of the current. This error is quite appre- 
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ciable, and means should be taken to reduce or 
eliminate it. 

The question of accuracy in the readings of am- 
meters and voltmeters is plainly one of fundamental 
importance, as the successful working of electric- 
light installations depends in great measure upon a 
proper and intelligent use of them. We accordingly 
tind this subject of instrumental accuracy among 
those to which special attention has been recently 
paid in the laboratory of Mr. Weston. 

The electrician who has taken up the matter 
is Mr. Geo. B. Prescott, Jun., who points out that 
in order to obtain satisfactory results from amme- 
ters and voltmeters the following conditions should 
be observed : 

(a) That their constants be frequently deter- 
mined ; 

(b) That they be calibrated at the current strength 
and potential at which they are to be used ; 

(c) The voltmeter readings should be taken im- 
mediately after the needle comes to rest, and the 
circuit then broken; the readings should not be 
taken so frequently as to heat the coils ; 

(d) That the resistance of voltmeters should not 
be less than 50 ohms for each volt to be measured ; 
the wire in the ammeter should be sufficiently large 
to carry without appreciable heating at least double 
the current to be measured ; they should be cali- 
brated ‘as often as as once a fortnight to once in 
three months, according as they are new and much 
used, or old and little used. 

Besides printing these conclusions and other 
relevant matter and circulating them freely, Mr. 
Weston offers the advantages of his laboratory to 
the licensees of the United States Electric Lighting 
Company, who, for a small fee, may have their cur- 
rent and potential indicators thoroughly examined 
and carefully ‘‘ standardised ;’ and as the Weston 
people have proved themselves to be large-minded 
and public-spirited, doubtless any other worker, 
amateur or professional, may on equal terms bring 
his electric meters to Newark and have them duly 
calibrated in the Weston Laboratory. 








4000-TON HYDRAULIC FORGING PRESS. 

Ir has been increasingly evident for some years past 
that the large forgings required by modern engineers 
and artillerists demand something better than the 
steam hammer for their manufacture. The require- 
ments in this direction have advanced more rapidly 
than the means of production, and in only a few 
instances have manufacturers erected steam hammers 
of sufficient size to deal with steel ingots weighing 
upwards of 50 tons. 

Amongst these are notably Messrs. Schneider, who 
have a 100-ton hammer ; the St. Chamond Works, an 
80-ton ; Woolwich possesses a 40-ton; and Krupp, a 
60-ton at work, and a 150-ton hammer now, we 
believe, in course of erection. 

The great cost of installation of such large hammers 
has perhaps deterred our English steelmakers from 
making much advance, and, besides this, they have 
felt that the hydraulic press was more suitable for the 
production of large forgings. Except in two instances 
the efforts made to substitute the press have met with 
only very partial success, owing to its slowness of 
action and want of adaptability to the variety of work 
which can be executed under a hammer. Seeing that 
the press has been proved to make the best forgings 
further efforts are now being made, and there will 
shortly be three others put to work in this country. 

The question of the quality of work, of course, out- 
weighs every other consideration, but there are other 
reasons for the transition now in progress. The cost 
of installation is less in proportion to the weight of 
forgings made. ~The moderate height of a press 
permits the use of overhead travelling cranes, so that 
the furnaces, six or eight in number (all accessible to 
the cranes) can be arranged along the sides of the forge 
with one press to serve them all ; whereas four furnaces 
with a swing crane to each is the practical limit in the 
case of a large hanimer, whose great height forbids the 
use of overhead travellers. It is less costly to keep in 
working order; less liable to breakdowns; while in 
the one we illustrate on our two-page engraving this 
week, at least the supposed inherent slowness of action 
has been overcome, and it possesses all the handiness 
and adaptability of a steam hammer. 

The forging press, which forms the subject of our 
illustration, is now being constructed by Messrs. 
Davy Brothers, of Sheffield, for Messrs. Charles 
Cammell and Co., Limited, Sheffield, to the designs 
of Mr. Charles Davy, who has patented it in all 
the European states and in America. 

n this press there are two main pressure rams, 
36 in. in diameter, 9 ft. 3in. apart, and two lifting 
; diameter, all 7 ft. stroke, the ram cases 
or which are carried by a massive entablature built up 


— 9 in, in 





of two main girders, 5 ft. deep, and two shorter cross 


girders. A similar but heavier set of girders forms 
the base-plate, to which the entablature is secured by 
four wrought-steel bolts or columns 20 in. in diameter, 
the clear height between the girders being 21 ft., 
and the centres of the columns being 15ft. in one 
direction by 6 ft. 4 in. in the other. 

The moving crosshead or tool-holder is T-shaped, 
inverted, guided at the ends of the arms by slide 
blocks bored to fit the columns, and at the upper end of 
the shank by a bored guide which is securely bolted to 
the entablature. The arms are connected to the guide 
blocks by simple ball-and-socket joints, in which a 
slight amount of play is allowed in order to accommo- 
date the expansion that occurs when the crosshead 
becomes heated by proximity to a hot forging. For the 
same reason it is obviously impossible to connect the 
main rams rigidly to the crosshead, and therefore 
long spherical-ended thrust rods are interposed between 
it and the rams. It will be seen that the horizontal 
position of the crosshead is maintained entirely by the 
columns and the shank guide, and as the lateral 
pressure on the rams is therefore scarcely appreciable, 
it is to be expected that these important parts and 
their packing leathers will be very durable. The 
system adopted by Mr. Davy of guiding the crosshead 
independently of the pressing rams admits of a forging 
being placed considerably out of the mid-position 
between the two rams without danger of grooving 
them. 

The substitution of two pressing rams for the single 
one previously used in forging presses possesses other 
good features besides enhancing the utility and safety 
of the press. The main girders of the entablature are 
comparatively light castings, weighing about 28 tons 
each, the distance from the centre of the columns to 
the centre of the rams being only 2ft. 10$in. The 
principle also admits of the extreme width across the 
entablature being reduced to the smallest possible 
limit, thus enabling the sling chain sustaining the 
forging to be brought within quite a short distance 
from the anvil if requisite. 

Hydraulic power is supplied by a set of three 
single-acting ram pumps, 6 in. in diameter and 12 in. 
stroke, driven from the crankshaft of a pair of steam 
engines, having 34in. cylinders. As they are supplied 
with water from an independent source at a pressure 
of 60lb. per inch, very small suction olan are 
required with corresponding advantages in respect to 
leakage, clearance, and renewals. The chief use for 
the low-pressure service of water, however, is in 
connection with the press itself, where it is used to 
promote the rapidity of action so much desired, and to 
prevent the infiltration of air into the ram cases and 
pipes. The hydraulic pressure varies from 4500 lb. 
to the inch downwards, and is dependent on the 
resistance of the forging to compression. The capacity 
of the pumps is such that at each revolution the cross- 
head is depressed half an inch ; but it is lifted Sin. 
per revolution, the relative areas of the pressing 
and lifting rams being as 16 to 1. 

The pumps may be run at almost any speed up to 
sixty or more revolutions per minute, so that the 
pressing and return strokes are made with considerable 
velocity. 

Th the pressing stroke is made so rapidl 
under the action of the pumps, it is not nearly a> 
enough to take up the clearance that must be allowed 
between the upper tool and the forging when it is 
desired to turn it (the forging) into a new position. 
Supposing a plain round shaft to be under the press, 
the tool must be lifted after each operation some 6 in. 
at least above the forging to allow it to be turned. 
This clearance is taken up at the rate of about 2 ft. 
per second by putting the main ram cases in direct 
communication, through large valves, with the low- 
pressure service, 

Withont describing in detail the arrangement of the 
valves and the high and low-pressure pipes, shown 
clearly on our drawings, the action of the press will be 
readily understood. Assuming the crosshead to be 
raised some inches above the forging, the outlet of 
the lifting ram cases is first opened. The pressing 
ram cases being at that time open to the low-pressure 
service, the crosshead descends rapidly until the tool 
rests upon the forging. The pumps are now started ; 
the large valves on the pressing ram cases automati- 
cally shut off the communication with the low-pressure 
service and open it to the high-pressure. As soon as 
the required compression has been effected the cross- 
head rises again in readiness for another stroke. Only 
two levers are required for controlling the three 
motions, one for the press itself, and one to start the 
pumps, 

As a consequence of the method of working it 
follows that whatever may be the thickness of a 
forging the — of the crosshead is adjusted to it 
automatically. 

Its handiness approaches that of a steam hammer, 
inasmuch as a forging of rectangular section can be 

ressed alternately on the flat and on the edge ; and, 

urther, there is no irksome necessity to place the 





forging exactly under the centre of stress, 


The forge erected by Messrs. Cammell consists of a 
brick building containing a centre bay 260 ft. long by 
60 fc. wide, with two side bays to cover the furnaces. 
The press occupies a central position therein, and the 
furnaces are arranged along either side. Two over- 
head travellers (of 150 and 110 tons) command all the 
furnaces and the press, all of which have been supplied 
by Messrs. env Sbataie Limited, Sheffield. 

We should say that the entablature girders, the 
base-plate girders, and the crosshead are steel castings ; 
the ram cases and the columns are wrought steel, of 
Messrs. Cammell’s own manufacture. 





LAUNCHING A PATROL BOAT. 

DurinG the latest Nile scare, which culminated in 
the battle of Genniss, the Government decided some- 
what precipitately to send out some fast light-draught 
patrol steamers. The class of boat chosen was a very 
fast, small draught, twin-screw launch, built of steel, 
very light, and, except in size, approximating closely 
to the torpedo boat bog The dimensions of these 
vessels are: Length 140ft., beam 20 ft., and depth 7 ft., 
with a speed of from 16 to 17 knots per hour. They 
have two bullet-proof loop-holed deck-houses, and 
above the forward deck-house there is a bullet-proof 
conning tower, in which is placed the steam steering 
gear. Five of these steamers were supplied by Messrs. 
Thornycroft, three being built with the intention of 
sending them out entire on a ship’s deck, while the 
remaining two were built in sections, with the osten- 
sible object of putting them together in Egypt. 

It was determined to send the first of these three on 
the deck of the chartered transport Poonah, and it is 
this boat, the Arthur, which forms the subject of the 

resent notice, and the illustration on page 402. To 
Rt the Poonah for this unusual freight, her mizen-mast 
was removed, as well as some skylights, and the 
captain’s cabin. There was no difficulty in lifting the 
Arthur by powerful shears at Chatham, and placing 
her on two broad cradles, one forward and one aft of 
the engines and boilers; they were 34 ft. 6in. from 
centre to centre, and were padded and fitted most 
carefully to the bottom and sides of the Arthur. These 
cradles were in turn supported in slings of 8 in. steel 
wire rope, and with this arrangement and a light 
steadying line at bow and stern to the apex of the 
sling, the Arthur was successfully stowed on the deck 
of the Poonah, her bow being on the port side, well 
forward of the engine-room combings, and her stern 
on the starboard side just clear of the wheel. 

The Arthur, with cradle and slings, was put down 
officially at 67 tons weight, but the makers and engi- 
neer in charge of her say that the gross weight is 
80 tons. Though the Poonah encountered very severe 
weather on the outward voyage, having to heave to for 
thirty-six hours, she arrived at Alexandria without the 
slightest hitch or mishap, a fact entirely due to the 
care and skill of her commander, Captain Parfitt, 
whose ability in grasping and dealing with all the 
details of his unique cargo is fully recognised by 
every one. 

There being no appliances at Alexandria for lifting 
out the Arthur, there was no alternative but to launch 
her, either on to the quays in the first instance, and 
thence into the water, or direct into the sea from the 
deck of the Poonah. Commander Goodridge, R.N., 
principal naval transport officer, on whom the task of 
disembarking the Arthur devolved, asked that Mr. G. 
Gray Donald, engineer to the Egyptian Government 
Railways, might be allowed to assist him. Permission 
being granted, Mr. Donald prepared a scheme for 
launching the Arthur broadside into the water direct 
on two ways on which her cradles should run, and this 
plan was adopted. 

The first thing done was to get the Arthur fore and 
aft on the port side of the Poonah; this wasa slow and 
tedious process, as the only appliances available were 
two 25-ton hydraulic jacks. After this had been done 
the boat was lifted bodily to a height of 2ft. 9in. 
to permit of runners being fixed on the bottom of the 
cradle and of the ways being introduced. The latter 
for the forward cradle consisted of three balks of fir, 
50 ft. by 1 ft. Gin. by 1 ft. 6in., placed side by side; 
under the after cradle four balks of similar dimen- 
sions were provided. The cradles being only 2 ft. Gin. 
broad, where they took a bearing on the ways, the 
runners already mentioned were introduced, not only 
to make the cradles travel more freely, but to dis- 
tribute the weight on the ways, of which the forward 
one was 4 ft. Gin., and aft 6 ft. wide, the latter being 
made stronger asthe weight to be carried was greater. 
The runners were of oak 4ft. 6in. long by 12in. by 
l5in., and 6 ft. long by 12in. by 15 in. respectively. 

The ways having been introduced, the Poonah was 
listed over 8 deg. until the ways, which extended 40 ft. 
beyond the ship’s side, rested on the centre of a pon- 
toon moored alongside ; this pontoon was 80 ft. long 
and 25ft. beam, and before the weight came on her, 
had 4 ft. freeboard ; the ways rested on her 4 ft. above 
her deck, and were consequently at this point 8 ft. 
above sea level. 





The Arthur was then lowered on the ways until her 
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so accurate and so quickly obtained, that it was con-| At each end scale pans D D are suspended from knife 

sidered of sufficient value to form the subject of a paper. | edges, and at the centre of the frame is a table T fixed to 
The chief improvements effected by the use of con- | a spindle working in bearings H H, which table can be 

tracted outside models are as follows: 1. The weight of | turned and fixed at any angular interval of 15 deg. 

the balance is greatly reduced, consequently the sensi-| In this machine the distance between all the steel bars 

bility is increased. The balance which I have here weighs | is 12 in., and the spindle of the table is exactly between 

about 241b., while that which I had here last year | the two steel fulcrum bars B B. 

weighed 100lb. 2. The models are lighter and cheaper, | The oak frame works on the knife-edge bars, upon two 

as they can be made in about half the time that is taken | small metal plates K K, which rest upon two supports 

up in the construction of inside models. 3. The practical | attached toa tank. This tank can be of any shape, as it 

difficulty of making the inside medels perfectly water- | is only required to hold water. 

tight is entirely got over, and as the models can be taken | In order to determine the righting lever for any dis- 





out of the water after each inclination and wiped before | placement or inclination, the model must be fixed to the 
being balanced for the next angle, any error due to the | table by two small bolts, as shown in Fig. 2, the balance 
absorption or adhesion of the water is eliminated. being placed over the tank, so that the frame works upon 
By referring to the results of the experiments which | No, 1 steel bar. (See Fig. 4.) 
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ould be marked on Mode! 


The centre of gravity 
istance from Fulcrum can be measured, 


in order that its 


are appended to this paper, it will be seen that at none of — The table must then be turned to all the desired angles, 
the ee or inclinations does the difference between the for which the righting lever is required, and the frame 
values of the righting lever got by the machine and those | balanced by putting weights into the No. 1 scale pan. 
arrived at by calculation amount to one-tenth of afoot. | Next turn the frame end for end, so that it works upon 
The models which were tried are here, andconsist of about | No. 2 steel bar (see Fig. 5), and also find the weight 
twelve pieces of yellow pine # in. thick, fastened together | necessary to be put into No. 2 scale pan, in order to keep 
Y afew wood screws, the pieces being shaped to the | the frame balanced at the various angles. 
ae form of the vessels, at regular intervals of from | These weights can be noted down conveniently ona 
16 it. to 30ft., according to the length ‘of the vessel, these | tabulated form, a copy of which, marked “ corrections,” 
intervals being obtained by dividing the length of the | is given in the Appendix. 
— into about ten stations. he following operstion will now give the righting lever 
th tom Fig. 2 will also beseenthat an appendageis left on for any angle. (See Fig. 5.) 
+ of the midship sections, in order that the model may 1. arn the model to the required angle, and put the 
a astened to the table of the balance, and that the weight necessary to balance the machine into No. 2 scale. 
pensions of a model for a vessel 258ft. by 34 ft. by | 2. Put water into the tank until a portion cf the model is 
rack . would be about 84 ft. by 64 ft. by 8 ft., and that its | immersed, then the upward pressure of the water dis- 
rh weight does not exceed 7 Ib. | placed by the model will force the model up and disturb 
e balance used in the experiments, consisted of an | the equilibrium. 3. Take weights out of the No. 2 scale 


= Se es (Fig. 1), attached to two bars B B, having | pan until the machine is again balanced. 


taken out of scale pan X by its distance from fulcrum 
equals weight of water displaced by model X by the 
distance that the centre of gravity of the displaced water 
is from fulcrum. 

Next turn the balance frame end for end, so that it 
again works upon No. 1 steel bar (see Fig. 4), and place 
the weight previously found necessary to balance the 
model when not in the water into the No. 1 scale pan. 
The machine will also in this case not now be balanced, 
because the upward pressure of the water has disturbed 
the equilibrium, if weights, therefore, are now taken out of 
the scale pan until the balance is restored evidently again. 

Weight taken out of scale pan X by its distance from 
fulcrum equals water displaced by model X by the dis- 
tance that the centre of gravity of the displaced water is 
from fulcrum. 
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The foregoing equalities will then determine the weight 
| of the water displaced by the model, and also the righting 
| lever for that inclination, for it is proved in the Appendix 
| that the displacement of model equals the sum of the 
weights taken out of the scale pans, and distance of centre 
| of poryeney from spindle is equal to six times the differ- 
| ence of the weights taken out divided by the sum of the 
| two weights. 

| Having this, the distance of the centre of gravity of the 
| vessel, as marked upon the model, can be measured by a 
| scale or rule, and the righting lever consequently deter- 
mined. 

| For greater or lesser displacements, it is only necessary 
| to sa or diminish the height of the water in the 
| tank, 

Again a check test can, if desired, be soon made, for it 
is only necessary to replace the weights taken out of the 
scale re and put weights into the scale pan at the other 
end of the balance, it will then be found that the weight 
required for equilibrium will be just half of that which 
had to be taken out. 

This is quickly done, and is of value not only because 
any error in noting or takirg the weights can be seen at a 
glance, but also because any error in the machine itself is 
practically neutralised by adding the two values together 
and dividing by two. 

The foregoing may be briefly given as follows : 

In order to find the righting lever and displacement. 

1. Find the weights necessary to balance the model 
when not immersed in the water, at all the required in- 
clinations, both when the frame is working upon No, 1 
steel bar and when working upon No. 2 steel bar. 

2. Find the weight necessary to be taken out of the 
| scale pan at the same angles in order to keep the machine 
| balanced when the model is in the water, both when the 
| balance frame is working upon the No. 1 steel bar, and 
when working upon the No. 2 steel bar. 

The displacement of vessel corresponding to each pound 
of water displaced by model can be found at once by 
calculation as the scale of the modé¢l is known ; or if pre- 
ferred by the machine, as it is only necessary to divide 
| the dis ment of vessel at load draught by weight of 
| Water isplaced by model at the corresponding draught 

in order to determine this. 

The time required to make a model is about six hours, 
and all the data for complete cross curves of stability, 
ee with a check test, can be made in nine hours. 

is method of finding mechanically cross curves of 
stability, will some day be greatly simplified, as quite 
recently I made some experiments with a cardboard 
model and a small balance only weighing a few ounces, 
which seems to promise a reduction, so far as time is con- 








cerned, if the cardboard or paper can only be made to 


Then, evidently from the principle of the lever, weight | stand immersion in water, 
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S. 8. A.—Ricutine Levers. Tabular Form.—Corrections. of ous of the vessel is marked on the model, it can be 
SUERTE SERITIESENIET GETEAGROSE DE SORNENTYS] esis Pic alana eae by arule and the righting lever consequently is 
Angles. | By Machine By Caleu- | pifterence _ Displace- Angles In. oh. — ther angle it is only n ary to 
irri Wiig ; lation. | *~ ° *| ment. _— No. 1 Steel Bar. No. 2 Steel Bar. or any ovher angle 16 1s ecessary to repeat the 
aby uz) = | Ciads Ce sag operation, and by adding or subtracting water from the 
ft. ft. ft. tons Ib. Ib. tank, the righting lever can be got for any displacement. 
15 1.22 1.275 | 055 1660" Upright 11.535 16.569 a ee, ae pasar d be nee wed the 
15 1.54 1.6 | 06 2150 15 12.73 15.435 weights be rep which were taken out of the scale pan 
15 1.51 1.55 | 04 3920 30 12.9 pap in order to balance the upward pressure of the water dis 
30 2.4 2.338 | .07 1663 4 ar his a placed, and weights are put instead into the other scale 
30 2.81 2.74 | 07 2408 75 15.195 13.13 pan, then the weights which have to be put in will be 
30 2.725 2.8 | 075 3354 90 15.87 12.355 oraetly ee which was page vee taken out. 
45 3.31 3.36 | 05 1200 is enables any mistake that may have been made to 
45 8.27 8.3 |s>raQB 2220 Pe TE PET ae \ .... | be apparent at a glance, and also increasesthe accura 
45 3.65 3.67 02 | 3820 The Table above shows what weight (for a model) was | of the results, asi the values of the righting levers = 
ig & 
60 4.11 4.11 .00 2286 required in the scale pan to balance oa model, aoe not | given by the two operations, varies slightly, a mean can 
60 4.57 4.52 | .05 3414 immersed in the water. For example, at an inclination |}, oot by adding the two together and dividing by two. 
60 5.06 5.07 | ‘ou 4363 60 deg. when working No. 1 steel bar 14.3 1b. was necessary | q@his mean has in the experiments been very close to 
- 5.316 - o16 1770 in the scale pan, together with .11b. placed at tHe/Ad Ucn ealianobtacned by calculation. 
75 5.6 5.64 “04 273 mark, while when the balance was working upon the} Ty order to find the displacement of the vessel corre- 
75 5.92 5.95 £03 3800 No. 2 steel bar 14.9 lb. was required in the scale pan, to- sponding to each pound of water displaced by the model 
90 6.63 | 6.55 .08 1791 gether with .1 Ib, placed at the No, 5 mark. 1. Mark the deep water line upon the model W L, see 
90 6.814 6.83 .016 3300 Directions for making Outside Models. Fig. 7, and turn it to the upright position. 
90 6.898 6.86 | 088 4140 Fig. 4 is a full-size view of such a model for a vessel] 2. When the tank is empty, find the weight necessary 
ee _ | s«d 258 x 34x 23. As an illustration, suppose a model is re- | to balance the model when the frame is working upon 
Vessel 285 ft. by 35 ft. by 26 ft. quired of the vessel (Fig. 5). 1. Divide the longitudinal | No. 1 steel, and also when working upon No. 2 steel bar. 
Model made to a scale of one 3 = 1ft, plan into ten divisions, giving in this case intervals} 3. Keep the frame horizontal and fill the tank with 
Flush decked vessel. of 24ft., such as 1, 2, 3, &c., taking, if necessary, a| water until the model is immersed up to W L. 
P.S. “B****_Rigntina LEVER half interval at the ends as 4 and 108, and then from} 4. Find the weight which has to be taken off in order to 
aes : . * the body plan make a tracing of the lines of the vessel | keep the machine balanced when working upon No. 1 
: ne iWkinn: ; | Displace- | 4 those sections. steel bar and also when working upon No. 2 steel bar. 
Angle. | By Machine. “ation. Difference. | “ent. 2. Procure a plank of yellow pine which has been passed | The sum of the two weights taken off will equal the 
eae : = ae |__| through the planing machine, havin — thickness —~ of — —— by ~ —, . 
ft. ft. ft. tons. marked against the section in Figs. 2 and 3. 5. From the displacement sheet get the displacement of 
380 2.654 2.7 .046 | 250 Nore.—The model illustrated has sections ? in. thick ; | the vessel at the load draught. 
80 2.09 2.075 015 | 860 the variation at the ends is due to the employment of the} 6. Divide this displacement by the weight of water 
ZZ — eo pd | oo half intervals. displaced by the model, and the result will be the number 
; “oe 0 Erections can be easily taken into account by making | of tons corresponding to each pound of water displaced by 
~4 1.064 name - | = ~ thickness of the sections proportional to the length of “: — ees er . 
< ear = = the erections. is can also be found by calculation as the scale of the 
= re - my oe 3. Cut the plank into lengths suitable for the various | model is known. Suppose model is made, so far as the 
: ; , ae | sections and make upon each piece a centre line A A and | sections are concerned, to a scale of + in.=1 ft.=7,, and 
ro : ate : - =. | = also at right angles the lines 2 y, and z z. that the intervals are taken 24 ft. apart and the sections 
90 1191 1976 “osd | 490 4. Lay the tracing of the body plan upon each section | are made of #in. boards, then the scale for length=# in. 
0 1.24 1.29 05 | 570 so that a horizontal line marked upon the tracing coincides | =24 ft.= },, then pounds of water displaced by model 
| ____| with zy, and mark off the form of the vessel at that | corresponding to one ton displacement of vessel equal 
Vessel 165 ft. by 25 ft. by 9.5 ft. section. : 2240 
Model made to ‘a scale 2 in. =1 ft. 5. Take the section to a band saw and cut them closely yan ana’ 
Fine light e teach —— to the pencil marks ; and at the same time drill the two < mex wx 7 
ape : holes nica See Fig. 4. It is best, however, to arrive at this from the model itself 
S.S. C.—Ricutine Lever. 6. Put By wed i cates and drive a long box or | by finding with the machine the pounds of water dis: 
3 " l " am metal pin through the eo HH. This “8 Se the eeont at je —_— = it a into account any 
Angles. a ‘ Y. | Difference, Displace- | sections in line with each other. Next keep the sections | error due to the making of the model. 
se {ee ee muons. alate —— other by a carpenter’s cramp and insert a 
it. tt. | tt. ins. ew wood screws as shown, 4 2 
15 (825 875 1.03 1908 The model can then be varnished, and, after the centre MARINE ENGINE CRANKS AND SHAFTS. 
15 .628 wv | lo72 3004 of gravity of the vessel is marked, is ready for use. Any| Flexible Crank and Propeller Shafting in Lieu of Rigid 
15 .80 .85 | 05 4350 convenient position for the centre of gravity will do, as a Shafting for Marine Propulsion.* 
a0 | 18 1.725 | 075 2460 aay can any time be easily made for any varia- By Mr. J. F. Hatt, Member. 
i 57 48% 085 ‘ ion in its position. ; : : : ; 
89 1.159 1.15 | 009 4490 Old eadihe can be utilised for vessels of smaller dimen- | THE object of this paper is to direct the attention of 
- 2°. 899 2.82 | 000 e008 conn. members of this Institution to an improved method of 
S| ER? ER || So | FSome planed planks be kept ready in sock, models | Sontructng he rank and srew shafing of saunas, 
5 372 A | ie j can be quickly made. . ; 
60 2.997 2.95 | 047 | 2090 By sor to Fig. 4 it will be seen that an appendage ~ grea tg 7h py ee ey to —. thi 
60 1.99 1.94 05 | 8890 is left to the three midship sections in order that the | tit pe ? uC at Sit a aoe terial ram 
60 133 1.32 ‘Ol | 41g4 model may be secured to the table. nstitution a paper on ast Steel as a Material for 
rie 0.175 999 045 on 5 3 . ; Crankshafts, &c.” That paper related entirely to ma- 
wr 1536 1525 “oll | oo Explanation of the Principle on which the Balance is based. | terial, and was at the time, and since, submitted to con- 
° tT} 100 “086 4230 From Fig. 6 it will be seen that the distance of the | siderable criticism. I may say, however, that up to the 
o- 198 1.97 at sa spindle or axis of the table from the steel fulcrum bars is | present time, I have seen no just cause to alter in the 
90 "814 '3 ‘O14 2942 half that between the scale pan and the steel bars, Asan | slightest degree my opinions, as set forth at that time. 
00 81 7 .07 3910 example : Lis x On the contrary, I have had my then convictions intensi- 
Let the value of the righting lever be required for an | fied beyond all expectations ; and if I dare enumerate the 
Vessel 257 ft. by 35.1 ft. by 20.1 ft. angle of 90 deg. number and condition of broken forged shafts that have, 


Model made to a scale one } in. = 1 ft. 
Raised quarter deck vessel having bridge house. 


APPENDIX. 
Description of the Stability Balance employed in the Ex- 
periments (see Fig. 1). 

AA, Oak levers securely fastened to each other and to 
two steel bars B B, having knife edges. 

CC. Steel bars at the ends of the levers, having knife 
edges, from which scale pans D D are suspended. 

‘i A small oak board (designated the table) attached 
to a steel spindle F, which works in brass bearings H H. 
This table can be set to any angular interval of 15 deg., 
and keptthere by the bar M, which passes through the 
quadrant E and the brackets N N. 

EK. A metal or oak quadrant fastened to the edge of the 
— having slots cut out of it at angular intervals of 
15 deg. 

L L. Two oak supports fixed to the small tank, which is 
shown in the sketch. 

K K. Small steel plates (resting on the support LL), 
upon which the balance frame A 4 works or oscillates. 

The tank can be of any convenient form, as it is only 
required to hold water. 

A small spirit level is fixed to the top of the levers A A, 
in order to ascertain when the frame is balanced. The 
top of the frame is marked, so that the distance between 
the fulcrum steel bars and the scale pan is divided into 
ten equal divisions and each of the latter again divided 
into four parts. This is convenient, as it dispenses with 
the use of small weights ; as for example, if a 1 lb, weight 
is placed on the No. 1 mark, it would really correspond to 
-01 lb, placed into the scale pan. 

If to the Nos. 2, 3, 4, &c., it would correspond respec- 
tively to .02 lb., .03. lb., .041b., &c., placed into the 
scale pan. 

Again, if placed, say to the 2}, 34, 4}, 54, 74, it would 
correspond respectively to .025 Ib., .085 lb., .0745 Ib., 


Suppose the frame is working upon No. 1 steel bar as in 
Fig. 6, put weights into No. 1 scale pan until the machine 
is balanced ; turn the frame end for end as in Fig. 7, so 
that it works upon No. 2 scale pan and find also the 
weight now required to keep the machine balanced. 

Pour water into the tank toany height WL. Then it is 
evident that the upward pressure of the water displaced 
by the model will destroy the equilibrium, consequently 
weight must be taken out of the scale pan until the 
machine is balanced, then if D = water displaced by 
model, W= weight taken out of scale pan, z = distance 
from spindle of centre of gravity of water displaced by 


model, 
12 W=D (6+2) . ; : (1) 
In order to determine the displacement D turn the 
frame end for end again as in Fig. 6, so that it works upon 
No. 1 steel bar, and put in the weight which was pre- 
viously found necessary to balance the machine when the 
tank was empty of water. 
The upward pressure of the water will again necessitate 
weights being taken out of the scale pan to keep the ma- 
chine balanced. i 
Then if the weight taken out is called W we should 
also have “ 
12 W=D (6-2). ‘ ; (2) 
By adding together Equa. (1) + (2) 
12(W+ W)=12D 


. D=W+wW. . (3) 
also by substracting Equa. (2) from (1) 
12(W-w) =2Da 


i D Wwiw 


Equa. 3 and 4 consequently give the displacement and 
the distance of the centre of buoyancy from spindle for 


since that paper was read, been brought under my notice, 
T should considerably astonish a number of my hearers. 

I may add that, as far as Iam aware, not one of the 
cast steel shafts mentioned in my previous paper, or of 
many others since made, has broken or failed through 
quality of material. I must admit, however, that I con- 
sider this due, in a certain extent, to good fortune, as 
there are many steamers that will break rigid shafts of 
any material, no matter if that material be twice as strong 
as anything yet made. 

This brings me to the main point of the present paper, 
viz., to show that both crank and propeller shafts quite 
as often as through defective material fail through being 
unduly bent or strained in an irregular line of bearings, 
which get out of line with each other, when unequal wear 
takes place, and when the hull of the vessel slightly alters 
its shape through the action of the sea, climate, tempera- 
ture, or unequal distribution of cargo. These evils are 
often intensified by the natural flexibility and springy 
nature of the hulls themselves, which the tendency of the 
age is to build too light. 

To practical marine engineers there is no wonder that 
a shate should fail when so bent in its bearings from any 
of the above causes, for it has to endure not only torsional 
strains, but it has to resist cross bending strains alter- 
nately at every revolution of a tensile and compressive 
nature on its outer skin, varying in intensity as the degree 
of flexure. ] } 

These strains, yee 3 with the great vibration they 
produce, distress and fatigue the material of which the 
shaft is composed till it becomes crystallised, and its 
molecular arrangement disorganised to such an extent 
that its vitality is exhausted, when its failure may be 
expected at any moment. ; 5 

Sometimes, though rarely, the shaft in conforming to 
the irregularities in its line of bearings gives way at one 


* Paper read at the twenty-seventh session of the In- 











-0525 lb , 075 1b., in the scale pan. 





any angle or draught, and as the distance of the centre 
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or more of its couplings. This only happens, however, 
when the resistance to be bent offered by the body of the 
shaft is greater than the tensile resistance the bolts in the 
coupling are capable of offering, through being either 
numerically weak or too small in section. To say the 
least, such an event occurring is a great source of an- 
noyance and expense, for if the bolts be made of hard and 
unyielding material they are in danger of being pulled 
asunder, 

Again, if they be made of suitable material to with- 
stand such stresses without breaking, they will, by the 
continual stretching to which they will be subjected, 
become elongated in their shanks, thus fitting loosely 
through the coupling cheeses. In this latter case back- 
lash will be set up, in consequence of which shocks will 
occur distressing in their effects to the whole propelling 
apparatus. 

Also there will be a tendency to shear the bolts in two, 
as those who have to replace the same are able to testify 
by their ruffled feelings. 

But more particularly liable to be fractured is the crank- 
shaft section itself, through causes other than defective 
material. 

No doubt, there are many members of this Institution 
acquainted, and some personally, with vessels that have 
acquired the reputation of being notorious crankshaft 
smashers. Itis no uncommon event for some vessels to 
require a new shaft every one or two years, and in the 
majority of vessels, seven years is considered a good life 
for the shaft. In very few vessels is the fear of breakage 
in the shaft minimised to the extent that the fear of a 
boiler explosion is. 

Alarming as this unsatisfactory state of things appears, 
it is really astonishing how very little, until quite recently, 
marine engineers and shipbuilders have done to rectify 
the evil. In fact, although many devices and methods 
have from time to time been invented and suggested, none 
of them have come into practical use, chiefty, perhaps, 
through their being complicated and costly besides un- 
certain in their action. Thus it is that in the majority of 
cases shipowners have come to look upon the breakage of 
their crank and propeller shafts as an inevitable evil, con- 
sequent upon their failing from pure exhaustion caused by 
legitimate over-work. This theory, however, I venture 
to say is inadmissible from the fact that in the majority 
of broken shafts fracture takes place, not in the fillets of 
the journal lengths where the most intense inseparable 
bending and twisting stresses should be concentrated, 
and therefore the point where fracture would most likely 
take place, but in the unlikely crank-pin or across the 
webs, where by rights no such great strains should exist. 

This fact of itself should convince every shipowner that 
his shafts rarely break through pure over-work, but that 
there is something else radically amiss in their construc- 
tion. The object uf this paper is to point out what this 
something else is, and to show how to rectify it. 

In a few words, then, this great evil which is so dis- 
astrous in its effects arises through the shaft revolving 
when bent or sprung into an irregular line of bearings. 
This defect is one that all crankshafts with two or more 
throws are liable, more or less, to be troubled with. 

In support of this theory every-day experience shows 
conclusively that no two bearings can be expected to wear 
equally one with the other even when all conditions are 
supposed to be equal, unless it be by chance. 

It cannot then be expected that the bearings of the 
respective cranks one with another or with those of the 
propeller shafting should wear equally, especially when it 
is considered that the conditions are unfavourable to lead 
us to expect such a desirable end, because the shaft, in its 
rigidity, being incapable of opposing with equal resistance 
forward and aftward the efforts of the pistons tending to 
bend it, is unable to oppose with equal resistance through- 
out its length any tendency of wear in the brasses. 

Therefore unequal wear in the brasses is encouraged, as 
the frictional work they are submitted to, in supporting 
the shaft, is unequally distributed between them. 

_ Then their bearings are apt and actually do get out of 
line forward and aftward, or both at once, with the tunnel 
bearings, through the straining of the hull, or the partial 
disarrangement of the foundation plate, plumber-block 
bearings, &c. 

Add these facts to the unequal wear in the brasses and 
you have the reason at once apparent why fracture takes 
place in the crank-pin or across the webs instead of in the 
fillets of the journals themselves, where the greatest 
legitimate strains should be centred. 

t is obvious that when, for instance, in a two-throw shaft 
as illustrated in Fig. 16, page 399, the bearings of the after 
crank have fallen (be it ever so slightly) below those of 
the crank on the forward side, and the tunnel bearings on 
the after side, the crank with the propeller shaft at that 
unsupported or partially unsupported point is liable to be, 
or actually is, bent by the efforts of the piston centred in 
that locality. 

As a consequence multiple, tensile, and compressive 
strains of great intensity will be localised in the crank-pin 
and across the webs, in the after crank, where the bend- 
ing effort of the piston is centred, and where owing to its 
peculiar symmetry of form the shaft naturally seeks relief 
— being overcome in its struggles to retain its true 

pe. 

Again, bending stresses are localised, and an attempt 
to find vent in the after crank when the propeller shaft is 
strained at an angle to the crankshaft or when the after 
crank, assisted by the propeller shafting, attempts to sup- 
port the forward crank whose bearings have fallen. 

As the forward crank is supported only on its after side 
when its bearings fail it, whilst the after crank has sup- 
ports aft and forward to support it when its bearings fail 
fe the shaft is more easily bent in the after crank by the 
forward piston than it is by the after piston, as the shaft 
48 not so well supported forward as aft. 








These, then, are the under strains that produce pre- 
mature exhaustion, and indefinitely shorten the lives of 
crankshafts. 

On a single voyage across the Atlantic a shaft, ever so 
little out of line, will be bent or unbent over one million 
times. Is it remarkable that it should give way, or rather 
. it not wonderful that any shaft should last as long as it 

oes ? 

Of course the degree of bending to which the shaft is 
subjected varies continually as the ship strains, and as 
the bearings wear more or less. Let alone the risk of 
fracture engendered by these undue strains, they cannot 
be ignored without curtailing the efficiency and durability 
of the propelling apparatus generally. 

No small extra power has to be expended in rotating 
the shafts when bent, and in overcoming the extra friction 
set up in the bearings. 

Besides the loss of power and rapid deterioration of 
machinery resulting from these actions, heat is generated, 
which if not exactly dangerous, is always a source of 
trouble and anxiety to the engineer, especially in the 
crank section. 

From the foregoing remarks, I think it may be taken 
for granted that, under the existing mode of fitting up 
crank and prcpeller shafts, neither the naval architect 
nor marine engineer can control all the forces tending to 
bend or distort them ; no, not even if they line up, re- 
new, and adjust all the bearings at the end of every 


voyage. 

The fact that a good steel shaft of the same torsional 
strength as an iron one, though considerably less in dia- 
meter, lasts a much longer time than the latter, shows 
that the thicker a shaft is of a given strength, the greater 
is the liability of fracture, because the stresses produced 
when the shaft is bent increase in intensity as the square 
of the diameter. Consequently it appears to be certain 
that so long as we attempt to combat by brute strength 
the uncontrollable forces tending to fracture a shaft, so 
long shall we be beaten. 

Hence, that which cannot be overcome must be eluded. 

It is patent that a shaft, to successfully accomplish this 
want, must be capable of adapting itself freely and 
mechanically by yielding at certain points in its length to 
irregularities that may at one or more points occur in its 
line of bearings. 

Some five or six years ago my firm, Messrs. William 
Jessop and Sons, Limited, of Sheffield, took up the 
manufacture of Thomas Turton’s patent built-up crank- 
shaft, as illustrated in Fig. 21, page 399, and have, since 
that time, made a considerable number of them. 

The chief feature of this crank, as originally claimed by 
the patentee, was the facility with which the crank-pin 
part could be replaced, and he hoped to have been able 
to do it even at sea, 

Although this desirable faculty has not been realised to 
the extent wished for, it has in its very failure developed 
a virtue in the shaft that was not in the first instance 
claimed for it, viz., to allow itself to slightly bend, un- 
bend, and even slightly twist in an irregular line of bear- 
ings without a tendency to break or do more than elongate 
or distort the bolts passing through the webs and holding 
the shaft together. It will readily be understood that 
this very action, although preventing the shaft itself from 
breaking, increases the difficulties of taking the bolts out 
and the shaft to pieces, but the loss of this advantage is 
more than recompensed for by the other. 

It was this extraordinary development in the working 
of Turton’s shaft that led me to investigate the causes 
thereof, and subsequently to take up the flexible ball 
coupling patented by Mr. Verity, although the same was 
at the time somewhat complicated and cumbersome. 
However, as two heads are better than one, we have, to- 
gether, since then considerably simplified and reduced 
the coupling to what we think is a “paren success. 

It was during the study of this ball coupling or universal 
joint that it occurred to my mind that the proper place 
for at least a part of the flexibility was at the end of the 
crank-pin in the after web. This idea was no sooner 
thought of than it was ey developed, and so admir- 
ably worked out by Mr. Verity, that I have no hesitation 
in now submitting it, viz., the flexible crankshaft, together 
with the flexible ball coupling, and how we propose to 
apply the same, for the consideration of the members of 
this Institution. 

Before proceeding, I may mention that we have had 
one of the ball couplings, purposely thrown a quarter of 
an inch out of line, at work for over two years, and that 
it continues to work perfectly satisfactory. 

We have also since Christmas had a flexible crankshaft 
10 in. in diameter working in a steamer that had pre- 
viously given great trouble with her crank shafting, and 
the same is giving every satisfaction. 

Fig. 1, page 398, shows transverse section, Fig. 2 section, 
Fig.3 endelevation, and Fig. 4 plan of the flexible ball coup- 
ling, which may be either a part of each shaft to be coupled, 
or shrunk or keyed on to plain shafts. The end centre 
of each half coupling is cupped out to receive a ball which 
is inserted between them. On this ball, which retains 
the axis of each shaft end, oscillate the two shaft ends 
when they are revolving with any angular movement. 
For the purpose of transmitting the rotary motion of one 
shaft to the other a disc is formed on each shaft end. 
Upon the face of each disc are three projecting jaws, A 
and B, corresponding and engaging with each other. In 
order to keep the shaft ends in contact with the ball, 
suitable bolts are passed through both discs, fitting 
loosely in their bolt holes, and under each nut or bolt 
head is placed a spring washer. No only by this arrange- 
ment are the parts kept in close contact, but the spring 
washers admit of the discs simultaneously opening an 
closing upon each other, and necessarily of the jaws 
moving deeper into and out of gear with each other alter- 
nately at every revolution, when the shafts are rotating 





with any angular movement. In order to reduce friction 
to a minimum a parallel piece made of suitable material 
is placed between the driving ahead faces of the jaws A 
on the driving shaft and the driven ahead faces of the 
jaws B on the driven shaft. These pieces are lipped 
under the jaws at the bottom or inner end to prevent 
them flying out whilst in motion. For the purpose of 
taking up the backlash and compensating for any wear 
that might occur on the driving ahead faces of the jaws, 
adjustable pieces made in wedge form are fitted between 
the driving astern faces of the jaws A on the driving 
shaft and the driven astern faces of the jaws B on the 
driven shaft, or between the other faces of the respective 
jaws if preferred, when parallel face pieces are not used 
between them. 

Fach of the adjustable and also the parallel pieces is 
slightly rounded on both sides, so that they may roll be- 
tween the jaws in place of sliding when the jaws are 
accommodating themselves to any angular movement of 
the shafts. 

Each of the wedge-pieces is secured and may be adjusted 
by means of an adjustable ring. 

On the inner surface or circumference of this adjustable 
ring are formed internal cams corresponding with the 
number of wedge-shaped pieces. These internal cams are 
in close contact with the outer ends thereof, and by turn- 
ing the ring round, the cams act upon such outer ends 
of the wedges, and adjust them between the jaws. After 
the adjustment has been made, the adjustable ring is re- 
tained in its position by inserting blocks of wood or other 
suitable material, between the before-mentioned wedge- 
shaped pieces and heels or ends of the internal cams. 
Then after the blocks or packing have been inserted, 
they are covered by a metal plate, whereby they are held 
in position; and the whole presents a neat and compact 
flexible coupling, comparatively inexpensive, but certain 
in its action. 

With this description of the flexible ball coupling, I will 
now proceed to that of the flexible crankshaft, or more 
properly speaking the accommodating web at the end of 
the crank-pin. 

Fig. 5, page 398, shows sectional plan, Fig. 6 end elevation, 
and Figs. 7, 8, 9, and 10 details. In this crank the pin is 
fitted or carried rigidly with its forward web. The pin-eye 
of the aftward web is bored out to receive a circular bush, 
such bush being made convex on its periphery, and 
through it the outer end part of the crank-pin is 
passed. The eye into which the bush is received is bored 
out to a suitable depth and of sufficient diameter to admit 
of an adjustable ring plate, which is made concave on its 
inner face to fit upon the outer side of the periphery of the 
convex bush. <A corresponding concave part is formed in 
the other portion of the eye, which in conjunction with 
the before-mentioned ring-plate, forms a seating to receive 
the convex bush and allows it to adjust itself as required. 
This bush is split to allow of its being compressed upon 
the crank-pin by the adjustment of the movable ring- 
plate, should the parts become worn or slack. The adjust- 
ment is accomplished by suitable bolts, the screw-nuts of 
which bolts are subsequently secured by a lock-plate. 

If preferable, the adjustable ring-plate may be screwed 
into the eye of the web, as shown in Fig. 11, page 398. 

A square or round-headed key placed through the web 
and secured by a split pin, fitting partly in a groove cut 
across the screw thread on the periphery of the adjustable 
and partly in the threaded portion of the eye of the web, 
prevents the ring-plate from unscrewing. 

To readjust the ring-plate should any wear take place 
the key is withdrawn and the ring-plate screwed further 
in as required, and round to a point where one of the 
grooves on the ring-plate (there being several cut across 
its periphery) comes opposite the keyway in the eye of the 
web, when the key may be replaced and subsequently 
secured by the split pin. 

This arrangement would not only dispense with the 
retaining bolts, but would encroach less upon the metal 
between the two eyes of the web, as the ring-plate could 
then be made less in diameter. 

It need hardly be stated that in cases where the suffi- 
ciency of metal between the eyes of the web is « considera- 
tion this latter arrangement would have the preference, 
inasmuch as it leaves the web stronger, and if shortness of 
stroke is an object, this may be further done bymaking the 
web solid with the shaft (Figs. 12 and 13, page 398). In this 
latter case it might be advisable on the score of economy 
of workmanship, instead of forming part of the spherical 
seating of the bush in the solid web, to permanently fit in 
the eye of the web a concave ring-plate, which may be 
— by the same key that holds the adjustable ring- 
plate. 

The after crank in a two or three-throw shaft constructed 
on this principle, by any one of the above methods, is 
fiexible, inasmuch as it will permit of the propeller shaft 
in‘rigid continuity with the after journal length of the 
— shaft revolving at an angle to the crank section 
itself. 

This flexibility, it will be easily understood from the 
foregoing description, is attained by allowing the after 
crank-pin with the convex bush freedom to oscillate in the 
after accommodating web, as well as being capable of a 
to-and-fro movement in the bush, so as to adapt itself to 
any bending and unbending or opening and elosing action 
of the crank, which takes place alternately in every 
revolution, if the respective journal lengths are revolving 
at an angle to each other. This would be the case when 
the propeller shaft was thrown out of line with the crank 
section through the straining of the hull of the vessel, or 
again when the forward or after end of the crankshaft fell 
out of line, or when it fell bodily out of line through un- 
equal wear having taken place in the line of bearings. 
This crank will also admit of any lateral movement of 
the propeller shaft when wear has occurred in the thrust 
block, or when it has not been properly adjusted, as the 
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8 is capable of moving to and fro in the convex 
bush. 

In a double or triple throw crankshaft a flexible after 
crank would freely allow of the crank and propeller shaft 
revolving at an angle to each other, when either the for- 
ward end of the former shaft had fallen out of line through 
unequal wear in its bearings, or when the latter shaft had 
been carried out of line aftward, by the straining of the 
hull of the vessel. When, however, the efter end of the 
crankshaft, or the shaft bodily falls out of line, circum- 
stances arise which this flexible crank by itself cannot 
entirely obviate. 

For in bending down the end of the propeller shaft to 
bring its axis in continuity with the axis of the crankshaft, 
one of two evils will be experienced. 

Either the crank-pin will be submitted to a bending 
strain in having to bend down the end of the propeller 
shaft, or the end of the propeller shaft will have to be held 
down by the after bearing cap of the crankshaft. This 
bending strain, if taken wholly on the crank-pin, would 
not, of course, be anything like as distressing as it would 
in an ordinary built up or solid crank, but would still exist 
in a degree greater than is desirable, and the intensity of 
it would depend on what resistance the propeller shaft 
offered against being bent. 
peller shaft would be the less the further aft was the first 
point where the shaft was supported in line, and where the 
shaft would be bent from. As such shaft would not only 
be bent through a smaller angle, but would be more easily 
bent, as the forces tending to bend it would have a greater 
leverage, consequently a less bending strain woah put 
on the crank-pin and the propeller shaft itself would 
suffer less, inasmuch as it would not be bent so severely. 
(It may here be remarked that when speaking of a shaft 
being bent I do not always mean that it literally is bent, 
but that it has a tendency to bend.) 

From the foregoing remarks, it is obvious that to save 
the propeller shaft from all undue strains, when the crank- 
shaft falls in its bearings below the propeller shaft, and to 
obtain in all other respects, save torsionally, perfect inde- 
pendence and freedom of the crankshaft in its relation 
with the propeller shaft, it would be necessary to use a 
flexible ball coupling between the first and second lengths 
of the propeller shaft, as shown at C and D, Figs. 14 and 
15, m8 H and K, Fig. 18, page 399. 

It has been suggested that two flexible ball couplings, 
one replacing the flexible after crank, and used between 
the crank and propeller shaft, whilst the other, as before 
proposed, between the first and second lengths of the 
propeller shaft would give all the necessary flexibility. 
See L and M, Fig. 16, andS and 1, Fig. 20. 


No doubt it would, but the fact that this arrangement | 


would not allow of lateral movement (to the same extent) 
of the propeller shaft through wear in the thrust block, 
&c., places it at a disadvantage with the former arrange- 
ment, which admits of such movement in the flexible 
after crank, 

With regard to triple-throw crankshafts, they may be 
rendered flexible not only in their relation with the pro- 
peller shaft, but in their own length by the use uf two 
flexible after cranks and a flexible ne A between the 
first and second lengths of the propeller shaft, as shown 
at NO and P, Fig. 19, or another arrangement would 
accomplish the same end, though with not the same effli- 
cong, viz. by the use of a flexible middle crank and two 
couplings, RS and T, Fig. 20. 

It need hardly be said that flexible cranks can be used 








This resistance of the pro- | 
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with advantage in a paddle-shaft as shown U and V, 
Fig. 17, which is an adaptation of the paddle shafting of 
the royal mail steamer Ireland. 

Fig. 14 shows, for the sake of illustration, the erank and 

sropeller shafting of the royal mail steamer City of 
erlin, made completely flexible by the aid of an accom- 
modating after web (C) and three flexible couplings. One 
(D) between the first and second lengths of the propeller 
shaft ; another (E) between the latter and the tail end 
shaft; and the third (F) halfway between the two, to 
save the propeller shaft from bending by its own weight, 
if one or more of its bearings failed to thoroughly support 
it. The coupling E would permit of the outer end of the 
tail shaft falling freely when excessive wear had taken 
place in the stern bush. 
| Such an arrangement of these couplings, D, E, and F, 
| in combination with the after flexible crank C, would 
| give complete and perfect flexibility to the whole of the 
shafting in such a manner that it could adapt itself freely 
and mechanically to any irregularities that might occur 
in its line of bearings. 

The fact that such has the ability to revolve freely in 
| its bearings under any circumstances should, in itself, be 
a recommendation for its general adoption. For not only 
is a minimum of power required to rotate the shafting in 
| its bearings, but vibration, friction, deterioration in the 
brasses, and above all the danger of a shaft breaking is 
reduced to a minimum. 

In conclusion it goes without saying that a crank and 
propeller shaft must be one of two things, either com- 
pletely rigid or completely flexible. 

So long as half-hearted shafts are used, which are 
neither one thing or the other, so long will they continue 
to wriggle against the inevitable in the vain attempt to 
retain their true form at the expense of their vitality, 
decay, and final collapse. All that was feasible and 
practicable without regard to cost has been done to make 
the rigid shaft a success in some of the finest vessels 
recently floated. 

But the fact that they have constantly to be lined up 
in their bearings, is evidence that the shafts run the risk 
of giving way, or have actually been bent at some point 
| or other, jy it is certain that rigid shafts will still 
| continue to fail, so long as bearings wear unequally and 
| hulls strain. Also as bearings that will not wear, and 
| hulls that will not strain are unobtainable, the only way 
| of consigning broken shafts to things of the past is to 

elude the evils by using flexible shafting. 











THE LYMAN GUN. 
To THE Epiror oF ENGINEERING. 

Srr,—In your issue February 12, article ‘‘ Zalinski’s 
| Dynamite Gun,” your New York correspondent says that 
he, Zalinski, showed that the need of a stronger explosive 
| than gunpowder, is due to the increased strengthening of 
| ships by protective armour. He then demonstrates the 
| adaptability of blasting gelatine for a shell exploder, and 
then says: ‘‘ It was evident that in the use of such an 
| explosive, something else than gunpowder must be em- 

ployed in obtaining the projecting force.” 
| It is thought by some that the experiments made by 
| the late Azel Lyman of New York, go far to prove that 
any armour that can be floated can be penetrated, and 
| also that in the use of blasting gelatine as an explosive, 


| gunpowder can be employed just as safely as compressed | 
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air with the advantage of a range of ten miles or so, while 
the compressed air has given as yet but about two miles 
range. 

r. Lyman spent many years of his life in the study of 
gunnery, and early endeavoured to reduce the tre- 
mendous initial pressure created by the burning of the 
charge of powder, and increase the pressure further on 
along the bore, by using a small charge of slow-burning 
powder to overcome the inertia of the shot, and other 
charges of powder in pouches or accelerators distributed 
along under and communicating with the bore, so that 
as the shot passed by one of these accelerators the red-hot 
gas behind the shot would set down to, and ignite the 
charge of powder in such accelerator, and the gas from 
this combustion would pour into the barrel behind the 
shot. During our late civil war he built a 2.55 in. dia- 
meter bore accelerating gun, which is in good condition 
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to-day, and obtained with it 3584 yards range at 5 deg. 
elevation, while Whitworth’s 12-pounder 3.25 in. dia- 
meter bore, had, as he could learn, no better record than 
2330 yards at sanie elevation, and the record of Arm- 
strong’s 12-pounder was a little under that of Whitworth’s. 
For drawings and description of this accelerator, see 
Scientific American, August 3, 1867. 

Ordinary grains or prisms of gunpowder burn from the 
outside towards the centre, with a constantly decreasing 
area of fire surface, and consequently producing a con- 
stantly decreasing volume of gas, so that the pressure 
runs up high at the breech, while the inertia of the shot 
is being overcome, and rapidly decreases as the velocity 
of shot increases. Mr. Lyman’s purpose in this accelerat- 
ing cartridge was to keep the powder all in one charge or 
cartridge, and in such shape that it would burn with a 
constantly increasing fire surface, and consequently roduc- 
ing a constantly increasing volume of gas, so that the pres- 
sure would be less than ordinary in overcoming the inertia 
of the shot, but would be more nearly kept up through- 
out the whole length of the bore, or, as would be possible, 
increased as the shot travels along the bore. To accom- 

lish this he burns the powder from an internal hole or 
Sales in the cake, not allowing it to burn from the outside 
inwardly. As the powder is consumed the diameter of 
the hole or holes increases, thus presenting a constantly in- 
creasing surface of powder to be consumed, and conse- 
quently obtaining a constantly increasing volume of gas 
behind the shot, and being able to consume a much greater 
mass of powder behind a shot of a given diameter with an 
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FLEXIBLE CRANKS AND PROPELLER SHAFTING. 


(For Description, see Page 396.) 
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Shafting of the RMS. City of Berlin for illustrat 
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Fig. 16. 
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Double Throw Crank Shaft for $.S.“Arnathwaite” Built-upon 
Turton’s Pate: tin April 1881. Still at work: satisfactorily 
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Triple Throw Crank Shaft having two flexible points h & k 
Fig.19. 
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Double Throw Paddle Crank Shaft having two Flexible points W & Vv. 


actual less initial pressure, thus reaching the desidera- 
he sed comparatively low maximum pressure long sus- 
ained. 

Mr. Lyman’s experiments have from the very first been 
successful, Annexed is a sketch of second shot fired. 
The first shot did not stand up as well, turned before it 
had penetrated as many plates as this did before turning. 
These plates were held together by four 4 in. iron bolts, 
one at each corner. The wedge action of the shot after it 
turned pulled one of these bolts in two. 

With the same gun rifled (Whitworth bore) 3 in. in 
diameter, twist once in 44 in., 2312 ft. initial velocity has 
been obtained, and a target composed of three 1 in. iron 
plates firmly bolted together, was penetrated to the depth 
of 2, in. Since then, with a cartridge of later manufac- 
ture and a shot 34 in. long, a still greater penetration has 
been obtained (34 in.) in a target composed of in. iron 
boiler plates. But the experiment which most decisively 
proves the action of this cartridge to be a push and nota 
blow, was with a din. smooth bore. Thiz had a cartridge 
chamber about 1 in. in diameter, and 2 ft. long. At the 
rear of this cartridge chamber was inserted a cartridge 
only 6 in. long, having 18 in. long by lin. in diameter 
of an air space between the front end of the cartridge and 
the rear end of the 1 ft. long steel bolt in the 4 in. dia- 
meter barrel. On being fired the gun did not burst, but 
the bolt, though not tempered right, made a good pene- 
tration. If half the amount of powder had been in grain 
form, and in the position this cartridge was in, with the 
shot 18 in, abreast of it, would not the gun have burst 
before the shot 1 ft. long started ? 

Mr, Lyman had written, ‘‘ The firing will be so gentle 
that the shot will be started more as an apple seed is 
started when you squeeze it between your thumb and 
finger than it is with common powder,” and this experi- 
ment certainly seemed to prove he was right. 

If the shot can be so slowly started with such a mass 
of gunpowder behind it, and such results obtained, why 
cannot blasting gelatine be thrown by powder as a pro- 
jecting force, if you will use as long a barrel as Zalinski 

oes to get up your velocity in? 

a 3in. bore gun can be made, which will in this way 
consume 40 1b. of powder behind a steel shot 2 ft. long, it 
ought to make some penetration, and if the shot, or a 
somewhat shorter shot, is modelled at the rear as well as 


at the front, it looks as if something remarkable in range | 


ought to be attained, 
Very respectfully yours 
= af A READER. 
filed -—Mr. Lyman died in August last, having only 


. his application for an English patent on June 30. 
nsonia, Conn., U.S,A., March 15, 1886. 





HORSE-POWER AT LONDC* BRIDGE. 
To THE EpiTor OF ENGINE&RING. 


Srr,—In your kind notice of the paper that I read at 
the Society of Arts on ‘ Domestic Electric Lighting,” you 
remark, ‘‘The whole flow of the Thames water under 


| 2760 square feet x 14 lb. pressure per square foot x 105 ft. 


per minute + 33,000 foot- pounds=123 horse-power total. 
**T think you may imagine what a large amount would 

go in friction, with very large wheels to carry 4 ft. floats, 

and with 69 wheels each 10 ft. wide, the mere weight on 


London Bridge would, according to the lecturer, only | the bearings would cause great friction.” 


keep 800 lamps going (we must say we do not know how 


Mr. Preece arrived at this conclusion).” It may be in- 
teresting to many of your readers to know how 
at this conclusion. The calculation was very kindly made 
for me by my friend Mr. E. A. 
reference to the question you asked me about the possible 

wer that could be got out of the water flowing through 

ondon Bridge, I may say, I have calculated it out 
closely and find that the result completely justifies the 
opinion I gave you off-hand, viz., that little if any more 
power pl be got than enough to turn a very light water 
wheel round without any work on it, as the friction 
would absorb all the power. I may mention that some 
years ago I had to examine a water wheel actually made 
and mounted ona barge at Battersea by a Mr. Figge, 
who expected to get a large amount of power from it, but 
the performance of the wheel was miserably feeble, as it 
only turned round slowly when a light weight was ona 
small brake wheel on the shaft, the power by calculation 
being .9 horse-power total. 

“Tt also, some years ago, calculated what might be done 
by using some of the stream of the Nile to lift water for 
irrigation only some 12 ft. high, and I found the power 
totally insignificant, even if a large wheel were mounted 
on a barge moored in the best part of the stream. 

‘* Below, I give you the result of the calculation for ‘he 
Thames at London Bridge, supposing the navigation were 
entirely stopped, and wheels were fitted up right across 
the river, having large floats, or boards, with a dip of 4ft., 
which is excessive. The power calculated would only be 
available just at half tide, when the stream was running 
fastest, and of course long before low water or high water 
there would certainly not be power enough even to turn 
the wheels. At neap tides the stream does not run so 
fast as 34 miles per hour at any state of the tide. 

** London Bridge has five spans as under : 
ft. 

150 
140 
140 
130 
130 


690 


Centre span 
Side span 

%9 ” 
” 
” 


| 690 ft. x4 ft. dip of floats of wheels=2760 square feet. 


Cowper, who says, ‘‘[n | 





Assuming 23 horse-power lost in friction it follows that 


we have 100 horsé-power available, and this would main- 
arrived | tain 800 16 candle-power lamps alight. 


W. H. Presce. 
General Post Office, E.C., April 16, 1886. 





A BRIDGE QUESTION. 
To THE Eprror oF ENGINEERING. 


Srr,—I have to render you my hearty thanks for valu- 
able assistance on two occasions. First, for your foot-note 
to my letter published October 10, 1884, which enabled 
me to expose a dangerous bridge. Second, for inserting 
my questions on testing iron in your issue of April 24, 
1885, which questions, though unanswered, have led to a 
great and most valuable reform in the practice of one of 
our leading Government departments. 

I now crave your opinion with respect to the subjoined 
problem as one involving public safety to a most serious 
degree : 


Road Bridge at Queanbeyan, New South Wales. 

Clear span, 70 ft. 

Width of road, 18 ft. 

Weight of timber and iron in bridge, 40 tons. 

Live load at }cwt. per square foot of deck, 47 tons. 

This weight is delivered by numerous cross girders on 
the bottom members of two trusses of the annexed form. 
Depth of truss, 10 ft. : 
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Thick lines represent crm balks of ironbark timber. 
Thin lines represent bolts 1} in. in diameter. 
Dotted lines represent timber counterbraces capable of 
Te in compression only. 
A B represents a single bolt made of 1fin. round iron 
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not enlarged at the screwed part, and having a net |see the meaning I intended and is vexed in spirit ac- Mr. Rigg is in error in giving Mr. Porter the credit of 
sectional area inside the screw of not quite 1 square inch. | cordingly, being perhaps himself interested in pushing being the first to show ‘‘ how the reciprocation of high- 


What is the stress on this bolt, and is the bolt large 

enough to endure it ? Yours truly, 
W. C. KeErnor. 

University of Melbourne, March 4, 1886. 

[We publish Professor Kernot’s letter without giving a 
detailed reply to his queries, as we gather that its object 
is to elicit opinions from our readers and not merely to 
obtain an answer from us. Of course the bolt A B is 
utterly unfitted for the strain imposed upon it.—Ep. E.] 








FORCED COMBUSTION. 
To THE EprTor OF ENGINEERING. 

Srr,—Having been unable, owing to limited time and 
to the presence of great authorities to take any part of the 
discussion upon Mr, Howden’s interesting paper on this 
subject read before the Institution of Naval Architects, 
you will perhaps allow me to take advantage of your 
columns to state my views. 

I ask this because, although some very 1mportant and 
interesting facts and statistics were given inthe discussion, 
only one question was asked as to the rate of evapora- 
tion, and this is really the only question of importance, 
in considering the economical ae of forced combustion. 

I believe that in Daniel Kinnear Clark’s ‘‘ Railway Ma- 
chinery” were recorded some experiments made for this 
purpose on locomotive boilers, this being the first example 
that came under my notice of a really conclusive exami- 
nation of this question, and those experiments were made 
by accurately weighing the fuel, of which careful analysis 
was made, and then comparing the consumption with the 
temperature and analysis of the escaping products of com- 
bustion, the result being, so far as I can remember, that 
it was shown that 78 per cent. of the whole calorific value 
of the fuel had found its way into the water, the proper 
utilisation of the steam produced being an entirely sepa- 
rate question. 

The figures, however, given by Mr. Howden furnish 
some ground for examination, though even the most crude 
report to be of any service or practical guide to a ship- 
owner should have given the total mileage, time, and con- 
sumption of fuel for each voyage. What the paper does 
give is a consumption at sea at the rate of 1.337 lb. per 
indicated horse-power per hour. It is, however, difficult 
to suppose that ordinary compound engines, such at those 
described, would use less, including all loss by condensa- 
tion, than 20 lb. of steam per indicated horse-power per 
hour, and this compared with the coal consumption, shows 
an evaporation of 14.95 lb. of water per pound of coal. 
This figure is obviously too good. Nothing short of a con- 
tinuous power indicator can make a statement of power 
compared with consumption valuable. 

To pass from this subject, the speakers did not appear 
tome to touch upon some considerations which I think of 
great importance; in fact, so far as opinions were expressed 
they appeared to me to lean to the conclusion that though 
Mr. iceden's system might do for small powers the 
** closed stokehold” would be better for large ships. 

Like most engineers familiar with locomotive work, I 
have a very strong prejudice in favour of rapid com- 
bustion, and this, for many reasons, not the least of which 
is that the mere fact that a firebox burning 1001b. per square 
foot of grate per hour would be only one-fifth of the size 
of one burning 20 lb. per square foot of grate per hour, 
and the destruction arising from unequal expansion of the 

»lates of fireboxes of the locomotive type would, I believe, 
reduced at least in proportion to the size. 

Moreover, experience amply shows that with this vivid 
combustion the gases above the fire are so hungry for air 
that they will swallow it whole through the continuously 
open firedoor, so that the supposed harm from occasionally 
opening the door would not exist with suitable and well- 
proportioned arrangements. 

From that point of view I should very greatly prefer 
the ‘‘ close stokehold,” as I think it was well shown by 
some speakers that Mr. Howden’s special arrangements 
would <4 no great influence on economy. But it 
appears to me that the ‘closed stokehold,” although 
answering every purpose for Her Majesty’s ships which 
are intended only to put on occasional spurts in active 
service, or the Holyhead mail boats, which only occupy 
about 34 hours on their vo age, and therefore in either case 
the firing can be done without difficulty, yet in the case 
of aship like the Oregon, which was mentioned in the 
paper, the coal trimming in the bunkers forms a very 
serious part of the work, and it is difficult to see how 
arrangements could be made for proper ventilation of 
coal bunkers without some risk of blowing a serious 
quantity of dust upwards to the inconvenience of pas- 
sengers, 80 that to me it appears that it is precisely in the 
case of large ships that some arrangements equivalent to 
Mr, Howden’s, but not necessarily embracing all his 
specialities, may possibly be found more convenient. 


Rvtle's J Yours truly, 
Sheffield, April 19, 1886. Epwarb REYNOLDS. 








ENGLISH AND AMERICAN LOCOMOTIVES. 
To THE EpITok OF ENGINEERING. 

Srr,—I am quite distressed to find I have so ruffled the 
feelings of your correspondent who shelters behind the 
initial ‘‘B.” I cannot suppose, however, that any others 
of your readers would for a minute construe my last 
letter as he has done, though I must give him the credit 
of taking my “‘left-handed testimonial” exactly as it was 
intended, viz., to shcw thit by superior workmanship an 
English engine may be left after an accident in far better 
condition than an American, and not past all repair. 
Practical men of less density than “ B.” will catch the 
drift of my poorly expressed thought, and not seo, as 


the cause of American locomotives, as he wrongly 
intimates is the case with me? Unless I am mistaken 
as to your correspondent’s identity, this is far from 
improbable. Rather than becoming abusive “‘ B.” should 
explain why we are at times beaten by Americans, 
if only apparently. American papers made much of 
the fact that a a, order from New Zealand was 
given to an American firm, and as is their custom it 
was stated that those same engines could not be obtained 
from England. Asa matter of fact I have been informed 
that the order was first placed in England, and the 


built much heavier than the specified weight. This was 
not altogether the fault of the English makers, for the 
weight had been increased by order of the New Zealand 
Government’s engineers in Loniices, and the engines had 
to be altered, and in the mean time others of the right 
weight had to be obtained from America. This, whilst 
fully explaining one case of successful American ‘‘ com- 
petition,” ought to serve as a warning to our own engi- 
neers not to depart from specification on vital points such 
as in this case weight was held to be. 

American locomotives have been purchased by other 
colonies at considerably higher prices than need have been 
given fer English made engines, far superior in both 
materials and workmanship, and in deference to popular 
opinion the Government of New South Wales gave not 
far from 4000/7. per engine to colonial firms for colonial 
built engines which they might have obtained for about 
21007. in England. This was supposed to keep the money 
in the country and employ labour, but this was quite 
illusive, for the wheels, springs, axles, boiler and firebox 
plates, tubes, &c., had all to be imported, and the money 
went all the same, or very much of it. This only shows 
that other things than price and quality enter into this 
vexed question, 

In conclusion, I would deprecate the introduction of 
language (more suited to the S..A. than to the pages of an 
engineering journal), such as that used by ‘ B.,” whom, 
being anonymous, I will leave to ‘‘ scoff and pray” as he 
may think fit. 

Iam, Sir, yours truly, 
W. H. Booru. 

27, Exchange Buildings, Manchester, April 19, 1886, 





To THE Epitor or ENGINEERING. 

S1r,—It is only in accordance with the natural order of 
things that any one giving public expression of opinion on 
a matter of such general interest as that of the relative 
merits of English and American locomotives should 
render himself liable to be called to account for his 
opinion. I am therefore not surprised to observe that 
what I have written under this heading has already 
become the subject of remark. But as the opinion I have 
expressed has been arrived at after approaching the ques- 
tion with an unbiassed mind, open to be convinced by any 
facts or arguments which those interested in American 
locomotives might bring to bear on the subject, and is 
moreover based on actual experience of the working of 
American and English engines under like conditions of a 
crucial kind, I await the criticisms of your readers with 
an easy mind, 

I would, however, here remark, that while I shall be 
ready to give due attention to any reasonable criticisms 
bearing on the subject-matter of the article for which I 
am responsible, I cannot of course undertake to deal with 
such points extending beyond the scope of that article as 
may b> incidentally raised from time to time by your 
correspondents. 

Having prefaced this much, I now proceed to deal with 
the letters you have published in reference to the matter, 

The letter signed ‘‘ B.” in your last issue disposes, as it 
seems to me, of your correspondent from ‘‘ Flixton,” who 
was the first of your readers to pay me the compliment of 
referring to my article. I need not therefore further 
occupy your valuable space in noticing his contribution to 
the subject. 

As regards the remarks of your correspondent ‘‘ Cleve- 
land,” all that I need now say is, that while I shall be 
very pleased on a subsequent occasion (pressure of engage- 
ments preventing my doing so now) to respond to his query 
in reference to the performance of the American engine 
recorded in the number of your paper to which he alludes, 
namely, ‘* Can any English locomotive give an equal re- 
sult?” I have to point out to “Cleveland” that the 
recorded performance of the engine in question has little 
or no bearing on the branch of the subject with which 
my article deals—i.e., the mechanical construction of 
English and American locomotives—although,as a detailed 
record of the gy shenie roar of a locomotive running at an 
unusually high speed, it is not only extremely interesting, 
and in some respects unique, but is at the same time 
highly creditable to the actors in the ‘‘deed of daring,” 
as you describe it, involved in its accomplishment. 

I am, Sir, your obedient servant, 
Rosert H. Burnett, 

Victoria-street, Westminster, April 20, 1886. 








HIGH-SPEED ENGINES. 
To THE EpITOR OF ENGINEERING, 

Sir,—In your issue of yesterday I find a reprint of a 
paper by Mr. Rigg which commences with the following 
statement : 
‘*Few if any modern applications of mathematical 
research have proved so interesting and instructive to 
mechanical engineers as those investigations by which Mr. 
Charles T. Porter jirst showed how the reciprocation of 
high-speed pistons might be used to equalise pressures, 
and conduce to the quiet running of engines driven much 


speed pistons might be used to equalise pressures.” In 
1871 Mr. Porter read_a paper before the Polytechnic 
Club of the American Institute (reprinted in ENGrnerr- 
ING, Vol. ii., page 202) in which he approaches this question 
as if it were entirely novel and, in his own words in 
‘some points rank heresy.” 

Yet five years previously, during a correspondence on 
counterweighting locomotives, I published a diagram 
showing the effect of the inertia of the reciprocating parts 
in modifying the pressure on the crank-pin. See my letter 
under the nom de plume of “LL.” in ENGINEERING, vol. ii., 


engines made and ready for delivery, but they had been | page 496 


I have no wish to disparage Mr. Porter’s labours in this 
direction, but at the present time when it is the fashion to 
laud everything foreign and disparage everything British, 
it appears necessary to correct any misstatements as 
appear in Mr, Rigg’s paper whenever they come before 
one’s notice. 
I am, yours truly, 
Cuarres Louis Hert. 

Ancholme Foundry, Brigg, April 17, 1886. 


HAWKESBURY BRIDGE. 
To THE Epitor OF ENGINEERING. 

Srr,—I have just been looking over your article on 
this matter. Freetrader as I am, I yet maintain the 
general opinion that for one of our most flourishing colonies 
who owe their existence to England and come here to 
borrow all their money, to go past the old country and 
te such an order to a foreigner is a questionable prece- 

ent. 
What have they got in return? A contract for a very 
much lighter bridge than English engineering experience 
is accustomed to, and of course at a lower price—in fact, 
as I heard a man describe it, a cheap and nasty one. 
The real cause of the diversity in designs and conse- 
quent cost, I believe, was the result of the onerous re- 
quirement that no tender would be received that did not 
provéle for the piers being founded some 160 ft. below 

igh-water mark and 100 ft. in the ground. As such is 
below the accessible working limit of divers, and absurd, 
it evoked a great variety of designs, and this accounts for 
much, as also the fact that the American makers are more 
hard up than even our home firms, and so do work for 
nothing but the name, a thing that does not pay. At 
any rate, such is the general opinion of sensible men like 
your friend, Joun Dixon, 

1, Laurence Pounteney Hill, City. 











To THE EpiTor oF ENGINEERING. 

Sm,—A constant reader of your valuable journal, I 
notice in this week’s number a design for this bridge which 
is almost identical with one I submitted through Mr. 
C. M. Vandermade, C.E., to the King of the Netherlands 
for the Moerdyck Bridge in 1867, also to a similar one 
which I —< submitted to the Minister of War and 
Public Works at Vienna in 1868 for crossing the Danube 
at Presburg. AsI have all these designs by me still, with 
many other similar ones, I shall be glad to show them to 
these gentlemen if they desire to see them. As this 
cantilever system, invented and patented by me in 1861, 
No. 2380, and in 1864, No. 3069, is coming “* to the fore,” 
it is very gratifying to me, as 7 fully believe it to be the best 
and in fact the only system or largespans. I was twenty 
years too soon, but still I built above sixty bridges on this 
system, and made designs for various others up to 1050 ft. 
span, of which I still have the drawings. As this system is 
now of interest to civil engineers may I beg the favour 
of your insertion of this letter. 

am, Sir, your obedient sesvant, 
A. J. SEDLEY. 

Palatinate, New Kent-road, April 20, 1886. 


MARINE ENGINE ECONOMY. 
To THE EpiTor oF ENGINEERING. 

Str,—I do not suppose that now-a-days engineers feel 
much faith in statements as to coal consumption based, 
as in the case of the Rionnag-na-Mara, of the engines of 
which you gave an account in your issue of the 9th inst., 
on a four hours’ run, especially with fires not drawn 
before and after. I am somewhat surprised, indeed, that 
a firm with so good a reputation as Messrs. Rankin and 
Blackmore should have sent for'publication the results of 
such an experiment. With the view of finding, at least 
with some approximation, the quantity of steam used by 
engines presenting so much novelty in construction, [ 
have calculated it from the indicator cards. Measuring 
soon after cut-off inthe high-pressure cylinders I tind that 
the cards actually show a consumption of 14.4 Ib. of steam 
per indicated horse-power per hour, equivalent to an 
evaporation of about 16.6 1b. of water from and at 
212 deg. Fahr. This allows nothing for clearance steam, 
the clearance having been well filled by judicious com- 

ression. It allows nothing, however, on the other hand, 
for initial condensation, which must be very considerable 
in the three non-jacketted high-pressure cylinders. I take 
it, therefore, that the actual evaporation cannot. have 
been less than equivalent to 18 1b. water per indicated 
horse-power per hour, and quite believe 201b. must have 
been considerably nearer the mark. It would be interest- 
ing to have particulars of the boilers and fuel by the help 
of which 14 tb. of coal turned into steam 18 lb, or 20 lb. 
of water ! Yours faithfully, 

London, 20th April, 1886. 


WATER GAS. 
To THE EpiTor oF ENGINEFRING. ‘ 
Srr,—Pressure of business has prevented me making an 
earlier reply to your leading article in ENGINEERING of the 
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*“B” has done, any desire on m part to disparage 
English work, Isit possible that “B is himself able to 





faster than the speeds to which all makers of stationary 
engines had until then been accustomed.” 


9th inst., or at least to that part of it relating more 
especially to the removal of clinker from gas-producing 
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furnaces. In stating my conviction that the removal of 
slag in a liquid form is entirely out of the question, it 
should be understood that I had reference to the success 
of the plan in the sense of commercial and every-day use, 
and not that it was a scientific impossibility. One, out of 
many designs of producers arranged, as you describe, may 
be seen illustrated in Richardson and Ronald’s ‘‘ Chemical 
Technology,” published some thirty years ago, so that the 
idea of running off the slag in a liquid form is an old one. 
A more recent attempt is described in the Transactions of 
the Iron and Steel Institute in a paper read by a Mr. 
Benson in the year 1869, I think, but up to the present 
time I have never met with, or heard of, its successful 
every-day use, i.¢., on a gas producer large enough to 
convert 3 cwt. or 4 cwt. of coal per hour, and where a 
works or mill is dependent upon it. Attempts there 
have been, as you say, many. 

The objections that presented themselves to my mind 
during my efforts in this direction were the selection of a 
suitable flux, the necessity for an intelligent supervision 
over its addition to the fuel, the extra cost of this material 
and wages, and the general uncertainty of the process ; 
in addition to which the loss of heat from passing the slag 
out ina molten state, and the necessity for constantly 
blowing through the slag hole convinced me of the de- 
sirability of hitting on some more simple and certain 
method of its removal. I fear, Sir, the objections to the 
plan are greater than you realised, for in a foundry cupola, 
a lead or copper smelting furnace, the slag floats on a bath 
of molten iron, lead, or copper, as the case may be, and 
this constitutes a vital difference from resting on a fire- 
brick or sand hearth, as it wouldin a producer ; yet, even 
in a foundry cupola the slag does accumulate and adhere 
to the walls in the region of the tuyeres, and with this is 
coupled a very rapid wear of the walls themselves, partly 
from the intense heat, when using side tuyeres, and 
partly from the action of the flux itself. 

Now these walls could not be repaired every week end 
as in a Bessemer works or foundry, on account of the time 
required to cool down and light off again, and, moreover, 
the cost of so doing would put such a producer out of the 
market when compared with others, and it should also be 
borne in mind that the feature in successful gas firing is 
the ability to burn a variety of cheap, low-class fuel. 

Your remarks, Sir, on the loss of fuel when clinkering 
ordinary producers, are pregnant with truth, and this fact 
coupled with insufficient agitation of the fire, tend as 
much as anything to keep gaseous fuel for industrial 
purposes from a with that general adoption it will 
ultimately attain. They have been the two great sources 
of waste in the system, for the fire in a producer, when 
left undisturbed, soon has holes burnt through it when some 
of the blast passes free and ignites and consumes the gas. 

Both these serious defects are done away with in self- 
clearing gas producers, as the attendant has only to with- 
draw the clinker that has been pushed out of the fire, 
and by reason of the constant movement, however slow, 
of the, in my case, rotating table upon which the fire 
rests, the fire is constantly p Boe up and filling any holes 
or cavities, 

I must ask you to excuse my sending an illustration of 
my producer at present, as all my patents are not yet 
fully secured, but as a general description I may say that 
my self-clearing producer is a circular firebrick structure 
with an external wrought-iron casing, the lower part 
being provided with a water jacket. The bottom of the 
converting chamber has atgonical revolving table, which 
extends sufficiently far underneath the water jacket to 
prevent fire falling out, but at about 6in. below it to 
allow of the clinker being pushed out. The table con- 
tinually revolves round a central point, like a turntable, 
or on friction rollers, and makes about three revolutions 
per twelve hours, being driven by a bevel wheel and 
pinion, similar to a mortar mill pan. These two bevel 
wheels and shaft constitute the whole of the mechanical 
appliances, and as these move so slowly, and may be of 
any strength desired, I think it will be conceded there is 
little to fear from their use. 

Yours faithfully, 


Rashcliffe Iron Works, Huddersfield. E. Broox. 





To THE EDITOR OF ENGINEERING. 

Srr,—In spite of a conviction that it is a perilous ad- 
venture for an engineer in the ranks to take up his com- 
mon-place pen, and “go for” journalists of your weight 
and experience, I feel disposed, in view of the article in 
your issue of 9th inst., to ask for space to make a few ad- 
ditional remarks on the above subject. In perusing the 
leader referred to I am struck with the fact that the re- 
marks on the correspondence previously published and 
general résumé of the subject want that grasp and 
luminous portrayal which characterise most of your ex- 
cellent editorial matter. 

As I venture also to disagree with much that is said by 
your two other correspondents, it will perhaps con- 
venient to treat your matter as concrete with theirs and 
so risk the return fire of a triple battery, which is to be 
expected seeing that in correspondence on engineering 
and scientific questions, the smashing of the other party 
seems to be often held quite as important as the elucida- 
tion of plain facts. 

Reverting to your article of January 29th, it does not 
appear clear on what grounds the discussion following 

derr Blass’s lecture, established the conclusion that 
generator gas made on the Dowson or Wilson system 
should be appreciably less uniform in composition than 
the mixed gas consisting of four volumes of producer 
gas with one volume of water gas, seeing that the latter 
is only a mixture of four irregularities instead of one, 
and the producer gas men, one and all, protest that their 
generators make gas of a much more uniform composition 
than a plain coke tower, blowing hot and cold, first with 





air and then with steam, capable of making two things 
by spurts, but nothing long. 

Discussing the question of the better production of such 
mixed gas by continuous action in a species of cupola 
with a tall column of fuel, fed with as much steam as 
would enable the requisite temperature to be maintained 
by the air blast with which it was injected. You say 
that large cupola-like gas producers have frequently been 
pmnoeed, but you are not aware whether any are in use. 

think you will allow that the iron-cased circular Wilson 
producers, 7 ft. internal diameter by 12ft. 6in. high, 
scores of which are now at work in this country, each 
capable of making 50,000 to 70,000 cubic feet of gas per 
hour from ordinary slack coal, are not a long way from 
realising this ideal. They are blown by an air blast at a 
pressure of 6in. of water with as much intermixed steam 
as is prudent, and have tuyeres and solid hearths like a 
blast furnace. Whilst their most extensive adoption has 
been in the steel and iron industries, whole rows of Lan- 
cashire and other boilers are fired by the system in 
various works in this country, and although this producer 
has not had the benefit vf a eulogium from Professor 
E. Ayrton, F.R.S., like that which he gave to Mr. Daw- 
son’s excellent little plant in his lecture at the Paris 
Electrical Exhibition, 1881, yet I venture to maintain 
that at the present time there are, and for two or three 
years back ee been, four Wilson gas producers erected 
in this country to each one of at other system. It is 
true the ash from the fuel is not liquefied to a slag and 
tapped out as from a cupola or blast furnace. 

One of your correspondents gives it as his experience 
(an experience which I know to be of long standing and 
mature) that this removal of slag from gas producers in a 
liquid form is entirely out of the question, whereas another 
states that it is actually done in water gas generators. In 
commenting on these opinions you strongly deny that 
such a plan is out of the question. I was told by the late 
Mr. S. G. Thomas that he had seen at Witcowitz a pro- 
ducer worked continuously by removal of slag in a liquid 
form, but I have heard no more of the matter since. This 
being so, itis clear that the thing can be done under 
certain circumstances, and if any improver of gas gene- 
rators in this country desires to ‘‘mine a new seam,” 
allow me to commend this matter to his particular case. 
Given plenty of ordinary slack coal, and an unlimited 
eupply of limestone or any other suitable flux, also blind 
faith and determination to succeed, and he is not likely to 
want employment for some time. When the slag gets too 
liquid, more steam should be put in, and if it at any time 
hesitates to run, puddler’s tap is a good thing to charge 
at the top, and a little hot blast atthe bottom. But now, 
Sir, I am going to totally deny that this man’s game 
would be worth the candle. our remarks about the 
shocking waste of cinders in the refuse from the old 
Siemens gas producers is true enough ; at a works with 
which I was once connected, many truck-loads per week 
of these cinders were collected from the producers, and 
sold to the blast furnaces. Recent practice has changed 
all this, however, and with Wilson producers, worked 
with ordinary care, burning slack or any other sort of 
coal, not 2 per cent. of combustible matter is lost in the 
ash. The refuse, in fact, is cleaner than from the most 
carefully worked boiler grates, or any other furnace of 
“7 kind which I have seen. 

his method of clinkering is effected also in a manner 
which results in far less loss of sensible heat in the ash 
than must occur if it was run off liquid. Not to mention 
the units in the slag, there would not be the least chance 
of keeping the tap-hole open unless the gas was allowed to 
blow from it more or less like a cupola. 

These are opinions, but they are the result of experience 
such as you ask to have made known, and I ask in return 
for a definite statement of where this operation can be 
seen at work, so that those who feel sure it is a good 
system may be able to see it and feel encouraged. 

In the correspondence on Mr. Rowan’s paper on ‘‘ Gas 
Producers,” lately read before the Civil Engineeers, 
Liegel’s generator is twice referred to as being ‘‘ designed” 
to dispose of its slag in a liquid form, but no definite 
statements are made, except that it was not adapted to 
those cokes, the clinker from which was difficult to fuse. 

ere are some circumstances, and in my opinion only 
some, in which the continuous removal of refuse from gas 
producers becomes more important than the complication 
caused in doing it by mechanical means. These complica- 
tions are at the same time child’s play compared to the 
liquid slag system. The first automatic clinkering gas 
producer successfully worked was, so far as I know, of the 
type described in my Specification 4697 of 1882, and I re- 
commend this in certain circumstances. The ash, which 
is thoroughly burnt, is continuously ejected in a cold 
state, having parted with all its sensible heat in the gene- 
rator, 

Coming nearer to the subject proper of the letter, viz., 
water gas, I should first like to be allowed to fall foul of 
ra assumption that illuminating gas delivered to the gas 

older costs on an average approximately 6d. per thousand 
feet. This figure should, I consider, be doubled, say 1s., 
and if I am wrong I should be glad to see the items of the 
addition. If your figure is approximately correct, and 
such gas with the expenses of distribution and a fair profit 
added, only reaches the consumer at from 2s. to 3s. per 
thousand, how ia water gas to displace it and become the 
‘* laid-on” fuel of the future with a consumption greatly 
in excess of the present town gas owing toits comparative 
cheapness? Because at how much less than 6d. per 
thousand may we conclude that water gas proper is going 
to be put into the gasholders. In other words, if illumi- 
nating gas costs 2s. per thousand in the gas engine or 
domestic fireplace, how can an apparent saving of only 
2d. or 3d. in the cost of making the water gas so decrease 
the price to the consumer as to bring about that whole- 
sale adoption of cheap gas for all domestic and small- 





wer purposes which the near future demands and will 
ave? 

You insist strongly on the advantages of water gas over 
producer gas when: upplied to distant points, owing to 
its relatively smaller bulk for a given heating power. 
here is something in this question, no doubt, but Pro- 
fessor Dr. Lunge, who is an authority on such matters, in 
a letter to the Transactions of Civil Engineers, after Mr. 
Rowan’s paper above mentioned, sets out the conditions 
as follows: Dr. Lunge began the paragraph by asserting 
that it is a fallacy to suppose that a higher temperature 
could be obtained by producer gas free from nitrogen— 
the comparison being between producer gas and water gas, 
and proceeded as follows : 

The temperature of the flame was always a function of 
the volume of the gaseous products formed during com- 
bustion, and that this volume in the case of water gas was 
not smaller, but larger than in the case of ordinary pro- 
ducer gas; the quantity of nitrogen, moreover, was ex- 
actly the same in either case. For whether 12 parts 
(by weight) of carbon were burned directly with 32 of 
oxygen into 44 of carbon dioxide, or first with 16 of 
oxygen into 28 of carbon monoxide, and this afterwards 
with other 16 of oxygen to 44 C Og, the 44 C O, would be 
accompanied by the quantity of nitrogen corresponding 
to the 32 parts of oxygen used, namely 107 N. Nowin 
order to burn theoretically perfect water gas, free from 
nitrogen according to the formula C + H,O=CO+Hh,, 
the identical 32 parts of oxygen were required, accom- 

anied by the identical 107 of nitrogen, and to this must 

S added the aqueous vapour formed during combustion, 
whilst the heat theoretically produced in the case of water 
gas was less than in the direct combustion of coal, be- 
cause the liquid water with which the process commenced” 
must be reproduced in the shape of steam. The con.bus- 
tion temperature of ordinary generator gas, if it was 
not allowed to cool down during its passage from the pro- 
ducer, was theoretically equal to that produced by the 
direct combustion of carbon, for which Dr. Lunge would 
accept the value given by the author, namely, 2716 deg. 
Cent. That of theoretically perfect water gas, according 
to the formula, CO+ H,+0,=C O,+H, O, would be 


68,370 + 57,560 = 
44x 0.217 + 18 x 0.481 +2 x 53.6x0.244 ~ 7899 dee. 

Such a difference was of no moment, all the mere as 
even 2716 deg. was above the temperature actually obtain- 
able owing to the partial dissociation of COz and He 0. 
Moreover, that difference more than vanished when water 
gas, as it was practically made, was compared with ordi- 
nary good producer gas. 

I would also add in connection with this matter, that 
the experiments of Mr. Dugald Clerk, F.C.S., reported 
in your issue of March 12, point strongly to the wasteful- 
ness of mixtures of gases consisting largely of. hydrogen 
when exploded for the production of power. If the con- 
clusions in Mr. Clerk’s paper are correct, water gas would 
stand at a strong disadvantage on this ground. 

Itis not to be supposed, however, that I wish to pretend 
that water gas has no locus standi. I recognise the merits 
which it has, and have designed and supplied a small 
water gas plant this year which I believe is now at work 
within a mile of the offices of ENGINEERING. I should be 
glad to know who else, even of those not interested 
specially in producer gas has supplied water gas apparatus 
for practical use in this country this year? 

With further reference to the mixed gas, I trust on a 
future occasion to have an opportunity of discussing 
means which exist for maunalie improving its quality 
by modifications of the plant, and in conclusion beg to 
offer you my thanks for keeping this important subject to 
the front in your valuable columns. 

I am, Sir, yours respectfully. 
ALFRED WILSON. 
yas Furnace Engineer, Stafford, April 20, 1886, 





THE MANUFACTURE OF INK AND 
SEALING-WAX. 
To THE EpiTor or ENGINEERING. 

Srr,—Can you or any of your readers oblige me with 
the names of makers of plant for the preparation of ink 
and the manufacture of sealing-wax ? 

I am, yours truly, 
M.S. C. 








STROMEYER’S STRAIN INDICATOR, 
To THE Epiror or ENGINEERING. 

Srr,—I beg to thank you for your flattering remarks in 
your last issue on my strain indicator. I am sorry, how- 
ever, to have to point out that a few remarks which I 
made at the meeting were misunderstood by your reporter. 
The instrument for determining the elasticity of test- 
pieces or strains in short spans is now in a perfect work- 
ing condition. My remarks about imperfection referred 
to the workmanship of the instrument on view, which 
was the first one constructed and bore the marks of the 
various alterations and improvements. 

The other instruments intended for taking strain dia- 
grams have not yet been manufactured, because till the 
purpose for which o- are intended is known, it would be 

I 





a waste to carry out these more elaborate designs. 
am, Sir, yours faithfully, 

C. E. Srromeyer. 
Strawberry Hill, April 19, 1886. 








Gas at Paris. —The Parisian Company for Lighting and 
Heating by Gas has a balance of 982,345/. available for 
dividend for 1885. The dividend for the year is to be at 
the rate of 30 per cent. per annum, a reserve of 9326l, 
being carried to the credit of 1886. 
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SOR HUGHES ON SELF- 

INDUCTION. 

Tue recent researches of Professor D. E. Hughes, 
President of the Society of Telegraph Engineers 
and Electricians, have been extended by him, and 
his latest results will be published in a forth- 
coming number of the Society's Journal. Mean- 
while, however, we are enabled to give some 
account of these researches as a sequel to the 
articles on his former work, which have already 
been published in this journal. 

The extra resistance of a wire during the “‘ vari- 





able period,” that is to say, when the electric 
current entering it, is rising to its normal strength, 
has been shown by Professor Hughes to proceed 
from an extra-current of opposite name self-induced 
in the wire. He finds, however, that there are 
cases in which this effect is reversed, so as to pro- 
duce less resistance in the wire during the variable 
period. Such cases occur when extremely fine wires 
are being tested with powerful currents, for the 
steady current heats the wire, thus introducing an 
extra resistance. The induction bridge of Pro- 
fessor Hughes enables him to study and analyse 
these effects, tracing them to their true cause. 
Professor Hughes has lately been investigating 
the self-induction of coils, as well as of straight 
wires, and the following Table gives his result : 


Coils formed of Three Metres of Silk- Comparative 


covered Copper Wire One Milli- Force of 
metre in Diameter ; each Coil being the Extra 
Three Millimetres in Diameter. Currents. 
One coil alone ... site ik hes 100 
Two similar coils in series... = 174 
Two similar coils in parallel ; but 
separated five centimetres from 
each other... it Re baz 55 
Same two coils in parallel, but super- 
posed ... pe has ‘ea ae 81 
One single coil of thicker wire of 
exactly the same form, length, and 
resistance as the two coils in 
parallel de 75 


This Table shows an increase of the self-induction 
when the two coils are in series; but not quite 
double the effect, as there is an increased or added 
resistance. This result is well known ; but a more 
interesting result is obtained where the two coils 
are parallel and separate, giving 32 per cent. less 
self-induction than when they are superposed, and 
26 per cent. less than that of a single coil of the 
same resistance. Professor Hughes traces this re- 
sult to the reaction of contiguous coils on each 
other. 

With regard to the self-inductive capacity of non- 
magnetic wires of different metals, but of the same 
lengths and diameters, Professor Hughes finds that 
when non-inductive resistances, say, of carbon, are 
added to the wires to bring them to equal re- 
sistance, there is apparently no difference in the 
self-inductive capacity of all the metals he has yet 
tried. But if, instead of adding a supplementary 
resistance of carbon, the wires are taken of the 
same length and resistance, their diameters being 
different, he finds a marked difference in their in- 
ductive capacities. For instance, a pure copper 
wire, compared with a brass one of double the dia- 
meter, shows a much higher self-induction, and 
Professor Hughes remarks in this connection that as 
the diameter increases, the reactions of the current 
in the contiguous parts of the wire on each other 
becomeless. The following Table gives some fresh 
values of the electromotive force of self-induction 
currents in wires and strips one metre long ; that 
of a chemically pure copper wire one millimetre in 
diameter being taken as 100: 

Wires of the Same Diameter, but of Different Resistance — 
1 Metre in Length. 


Soft Swedish iron aot a sad asin A 
Copper ry yea 100 
Brass , = bh ak oe “ 65 
Lead ms eee 50 


Wires of the Same Resistance, but of Different Diameter — 
Metre in Length. 


Soft Swedish iron 400 
Copper 100 
Brass 88 
Lead 81 


Strips of the same Width and Thickness, but of Different 
Resistances—1 Metre in Length, 


12 mm. wide, ys mm. thick. 


Copper 60 
Brass a wad a 48 
Tron oy we ond sa 4 ad 45 
Lead 85 


Strips of the same Resistance and Thickness, but of Different 
Widths—1 Metre in Length. 


vs mm, thick. 


12 mm. wide (copper) ... 60 
ow (brass) 45 
72 Pe (iron) 39 
OG 2h, (lead) 29 


In the above Table wires of the same diameter 
follow in the order of their resistance, iron alone 
being the exception ; the same order is preserved 
in wires of the same resistance but of different 
diameters. In the latter case there is a nearer ap- 
proach to equality, but they still show a difference 
of from 12to 19 per cent., and whilst the non- 
magnetic metals have increased their inductive 





capacity with increased diameter, iron has fallen 
20 per cent. Consequently wires of different metals 
of the same resistance have not the same inductive 
capacity, owing, probably, to the action of con- 
tiguous portions of the current, as Professor Hughes 
has already shown. 

If we reduce the extra currents by employing 
thin sheets or strips, there is in the case of iron a 
still more remarkable difference, for in strips of 
different metals of the same width, the force of the 
extra currents in iron is actually less than that in 
brass, and if we compare an iron strip with an iron 
or copper wire of the same resistance, we have, iron 
500, copper wire 100, and an iron strip 45, or 55 
per cent. less than the copper wire. 

In the case of wires a nearer approach to equality 
in inductive capacity is shown when they are of the 
same resistance, but in strips this is reversed ; for 
here, when equality in resistance is produced 
by wider strips, the difference becomes greater, 
iron then having actually less inductive capacity 
than a lead wire of the same resistance. Professor 
Hughes attributes this remarkable result not only 
to the reactions of contiguous portions of the cur- 
rent being less in sheets or strips than in wires, but 
also to an imperfect formation of the circular mag- 
netism which takes place in all iron wires on the 
passage of an electric current. He has tried all 
forms of conductors, such as those of square, 
stellar, and tubular section, and all of them show a 
diminution of inductive capacity as compared with 
wires of solid circular cross-section. In solid cor- 
ductors the maximum self-induction appears in 
those of circularsection, and the minimum in wires 
formed into a flat strip. 

While reaffirming his statement that the best 
lightning rod is a flat strip of copper, or a gal- 
vanised iron strand wire, Professor Hughes has 
made experiments with American compound wires 
consisting of a steel core coated with copper, or a 
copper core coated with steel. He finds that the 
copper coating has an enormous influence in reducing 
self-induction in the steel. Without it the self-in- 
duction was found to be 350 as compared with a 
copper wire giving 100, whereas with it the self-in- 
duction was only 107 or 7 per cent. more than 
copper alone. This effect is explained by the fact 
that the circular magnetism created by the passage 
of a current through an iron wire is produced chiefly 
on the exterior portion of the wire, and if this is of 
copper itis practically suppressed. On the other hand 
copper wire coated with steel has a greatly increased 
self-inductionas compared with copper wire uncoated. 
It even has a higher self-induction than a solid iron 
wire, and its resistance in the variable period is pro- 
portionally greater than that of a soft iron wire. Pro- 
fessor Hughes has made numerous experiments on 
this point, and they all show that whilst copper in a 
straight wire or a single wide loop has a far lower 
inductive capacity than iron, it has on the other 
hand the property of being far more excited by the 
reaction of iron, so that a straight copper wire can 
be excited by this reaction to a degree greatly ex- 
ceeding that of a straight iron wire under precisely 
the same conditions. Some of Professor Hughes’s 
experiments illustrating this point may be cited, as 
they are of much practical importance. A copper 
and an iron wire of equal resistance, 1 metre in 
length, were measured for inductive capacity and 
resistance, the capacity of the copper wire being 
taken as 100, and the iron being 400. The copper 
wire showed an increased resistance during the 
variable period of 8 per cent., as compared with 
128 per cent. for iron; but a great change took 
place when each of these was placed in the interior 
of an iron gas tube of sufticient diameter to allow 
of the wire being insulated. The force of the extra- 
currents in the copper wire then increased 350 per 
cent., while in the iron they increased 8 per cent., 
the force of the extra currents being now for copper 
450 and for iron 433. 

The influence of an iron tube on the resistance of 
the variable period was still more marked. The 
copper wire which, without the exterior iron tube, 
had only 8 per cent. increase, now showed 934 per 
cent., or, by direct measurement, 1 metre of this 
wire during the rapid rise and fall of the current 
in the variable period, had a resistance the same as 
10.34 metres in the stable period, a much greater 
difference than was obtained with iron wire, which 
only showed an increase of 22 per cent. Thus 
copper shows three times the sensibility to an iron 
sheath which iron wire does, a fact of importance 
in electrical engineering. Iron is much less affected 
in self-induction by exterior influence than copper. 
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Copper coils are much more sensitive to iron cores 
within them than iron coils, and the resistance of a 
copper coil may be in the variable period far more 
than that of an equal iron coil, if an iron core 
react within it. Itis this fact, however, as Pro- 
fessor Hughes points out, which enables copper 
coils to be so effective in transforming energy in 
‘*secondary generators,” and he remarks that a 
dynamo having its electro-magnet and armature 
wound with insulated iron wire would, irrespective 
of its resistance, have an extremely low efficiency as 
compared with one wound with copper. As regards 
the resistance of either of those wires, Professor 
Hughes observes that there can be no doubt that 
the resistance of the armature of a dynamo, or, in 
fact, of any coil of wire, as measured during the 
stable period, gives no approximate indication of 
what its real resistance is during the period in which 
it is doing work. ‘This remark bears out a recent 
suggestion to the effect that the resistances of con- 
ductors, apparatus, and standards, as measured by 
battery currents in the stable period, differ to some 
extent from their values when traversed by the 
rapidly fluctuating currents ofadynamo. A further 
investigation of the matter is required in order to 
find out its practical importance, if any. 

The following Table shows the influence of an 
iron tube surrounding a straight iron or copper wire 
compared with compound wires : 


| 


| 


| 
| 


_ Approximate Comparative 


Wires and Iron Tube each 1 metre 
in Length, 


Comparative Electromotive | 
Force of the Extra-Cur- 
ing the Variable Period 


| (that of the Stable Period 


| being taken as one). 


Increased Resistance Dur- 


Copper wire 2mm, diameter, alone 
Same wire insulated in the in- 
terior of the iron tube... = 
Same joined in the tube at both 
ends ... ra ie Se asf 
Same in contact with the tube 
throughout its length... ssp 
Compound wire (copper interio 
with steel exterior) a 


“ 
Ss 
— 
> 
a 





S 


} 
| 


i) s tS 
t “_ 
co cr 


4.35 


Soft Swedish iron, 2 mm, diameter, 
alone... is - os ae 
Same wire insulated in the in- 
terior of the iron tube... e 
Same joined to the tube at both 
ends ... bos £f. ee ee 
Same in contact with the tube 
throughout its length 
Compound wire (steel 
copper exterior) 


2.28 
2.78 
2.70 
2.60 


interior, 
cg Ai 1.2 


107 





This Table shows that the iron tube has a much 
greater effect on the copper wire than on the iron 
wire, the effect in both cases being at its maximum 
when the tube is insulated from its central con- 
ducting wire, for while the wire is in contact with 
its tube there is evidently a shunt action, or eddy 
current, between the outer coating and the central 
portion. This Professor Hughes has measured by 
means of a telephone between the wires and its 
sheath, and also between two concentric sheaths. 
When the sheath is joined to the wire at both ends 
the electromotive force of the extra-current is 
reduced, but the resistance during the variable 
resistance is little altered. If, however, as in a 
coated wire, the wire and sheath are in contact 
throughout, there is a marked decrease in this 
resistance. Thus Professor Hughes is of opinion 
that the shunting effect takes place locally and 
probably transversely, The passage of an electrical 
current then takes place with less opposing resist- 
ance from self-induction than would be the case if 
there were no internal partia! neutralisation of the 
extra-currents. 


THE TILBURY DEEP-WATER DOCKS. 

Lonpon, although far inland, stretches her hands 
towards the sea, and like a gracious hostess, steps 
across her threshold to receive with ready welcome 
the myriad vessels, which, as ambassadors from 
foreign lands, come to pay tribute to her commercial 
supremacy. Althoughshe hasreigned nearly twohun- 
dred years the undisputed mistress of the maritime 
world, yet her attitude to-day is as courteous as that 
of a newly enthroned queen, and every decade sees 
an earlier greeting to the coming argosy, and a more 











rapid speeding to the departing cargo, than the last. 
Formerly the mariner had to navigate his ship 
almost up to London Bridge before he could find a 
dock in which to discharge his goods. Then, when 
the extension of our commerce gave rise to the 
stately East Indiaman, Blackwall became the goal 
of the homeward-bound. Later, the advent of the 
immense modern steamer produced another change. 
The Albert Docks, extending below North Woolwich, 
shortened by several miles the tortuous river navi- 
gation. And now, not content with providing for 
the wants of the largest craft which enter her port, 
London has gone still further afield—down to Til- 
bury—and has prepared a dock in which the needs 
and the possibilities of the future, even as seen 
through the eyes of the most sanguine of naval 
architects, appear to be met, for vessels of nearly 
700 ft. in length, 80 ft. beam, and drawing 44 ft. 
of water, may enter through the lock, and lie safely 
in all parts. On Saturday last, with much pomp 
and ceremony, this dock was opened in the presence 
of the leading merchants and shipowners of the port, 
and the moment that the chairman of the company 
had broken the fragile barrier of blue ribbon which 
barred the entrance of the guest-laden steamer, it 
became possible for the largest merchant vessel 
afloat to steam alongside the quay, and to commence 
unloading her cargo irrespective of the condition of 
tide. This means something more than a con- 
venience ; six hours tedious anchorage off Gravesend 
are saved, and many miles of winding navigation 
in a crowded river, with all its risks, are avoided. 
Passengers can be landed almost on the steps of the 
hotel, and the vessels can arrive and depart with a 
celerity and certainty which resembles that of a well- 
ordered railway. 

The new Tilbury Docks consist of a tidal basin 
with a wide entrance to the river, a main dock, and 
three subsidiary docks. The main dock has an 
average length of 1818 ft., with a width of 600 ft. 
It is connected to the tidal basin by a lock 700 ft. 
long and 80 ft. wide, divided into two chambers, of 
555 ft. and 145 ft. in length respectively. These 
chambers are inclosed by three pairs of wrought- 
iron double-skinned lock gates, constructed by 
Messrs. Joseph Clayton and Sons, of Preston. Each 
pair of gates weighs about 240 tons, and the width 
of each leaf is 49 ft. ; the depth from the top of the 
gates to the sill is 44 ft. There are twelve hydraulic 
rams to open and close these gates. The three un- 
lading docks lie parallel to one another, and at 
right angles to the main dock, into which they open 
in the side opposite to the lock entrance. These 
docks are each 1800 ft. long ; two of them are 250 ft. 
wide, while the third is 300 ft. Between these 
three lie two long quays, like peninsulas. The 
margin of each of the unlading docks is covered with 
sheds, there being 22 in all, each 300 ft. long and 
120 ft. wide. They have wooden floors and iron 
roofs carried on pillars, the spaces between the 
pillars being closed by steel coiling shutters. Be- 
tween the sheds and the dock walls, and also behind 
the sheds, there are laid lines of rails to admit the 
railway trucks. These trucks run right through the 
bases of the hydraulic jib cranes, of which there are 
61, constructed by Messrs. Tannett, Walker, and Co., 
of Leeds. These cranes run on lines of 13 ft. 3 in. 
gauge, and are fitted with telescopic pipes which 
connect with unions on the hydraulic mains. These 
unions occur every 27 ft., and thus the cranes can 
be exactly adjusted to the hatches of the vessel they 
are discharging. The jib of each crane will plumb 
25 ft. from the face of the quay coping, and will lift 
60 ft. above the ground level; the power of the 
crane is 30 cwt., and the speed 180 ft. a minute. 

The whole of the hydraulic power is obtained 
from an engine house at the north end of the dock. 
The machinery consists of three pairs of horizontal 
compound engines of 100 indicated horse-power, 
each delivering 10,000 gallons an hour. Steam is 
supplied by three Lancashire boilers measuring 
27 ft. by 7ft. There are two 20-in. accumulators 
with a stroke of 24 ft., and loaded to 700 lb. on the 
square inch. This machinery was constructed by 
Messrs. Sir W. G. Armstrong, Mitchell & Co., 
Limited. In addition to the hydraulic cranes there 
is a powerful floating steam crane, designed and 
constructed by Messrs. Hunter and English, of 
Bow. The vessel is 110 ft. long between perpen- 
diculars, with 44 ft. beam and a depth of 9 ft., with 
two transverse water-tight bulkheads. There is 
also a circular bulkhead under the roller path. 
The vessel is driven by twin screws at a speed of 
4} miles to 5 miles an hour. The crane, which 
resembles shear legs, is designed to lift and swing 





50 tons at 25 ft. or 45 tons at 30ft., and is capable 
of placing masts over 100 ft. high in a ship of 50 ft, 
beam and 32 ft. from the top of the bulwarks to the 
water level. The crane, with its engine and lifting 
gear, is placed centrally on the deck of the vesse!, 
and is carried on and worked from a circular re- 
volving steel platform, which rests on cast-steel 
rollers running on a steel curb 26 ft. in diameter, 
The curb is supported by a wrought-iron cylinder 
built into the hull, and connected to the vessel by 
bulkheads. The shears and their machinery are 
balanced by a fixed counterweight placed at the 
back of the framing of the crane, and the weight of 
the load is counterbalanced by a movable weight 
moved by a pair of screws 12 in. in diameter, driven 
by a Willans three-cylinder engine. 

In order that vessels may have their repairs 
executed on the spot, four dry docks are provided, 
two with a depth of water of 32 ft., and two of 
27 ft. at ordinary spring tides. Each pair of docks 
is inclosed by three caissons, constructed by Messrs. 
R. and H. Green, of Blackwall; the weight of each 
caisson is about 240 tons. The pumps for these 
docks have been constructed by Messrs. Simpson 
and Co., of Pimlico. They are four in number, 
and are of suflicient capacity to raise 650 tons of 
water a minute. Two of these have suctions of 
7 ft. in diameter, and two of 6ft. All are fitted 
with Joy’s valve gear, and make 250 revolutions 
per minute. The larger pair of dry docks can be 
pumped out in an hour. 

The London, Tilbury, and Southend Railway 
Company run into the docks, and have made large 
additions to their line and capital, to meet the ex- 
pected trade. Agreements have been made by 
which goods will be delivered by train from the 
Tilbury Docks at the same price as from those 
which are nearer. 

The whole electric light installation, supplied by 
Messrs. R. E. Crompton and Co., consists of 80 
arc lamps of a power equal to 3000 candles each, 
and 1362 incandescent lamps of powers varying 
from 16 to 22 candles each. Of the arc lamps some 
are disposed on lofty masts on the quays and railway 
sidings, some in the sheds, and others are portable 
lamps for illuminating the decks and surroundings 
of steamers. Incandescent lamps are distributed 
throughout the sheds. In these sheds there are a 
number of attachments to which flexible cables for 
portable hand lamps may be connected. The 
engine houses and other buildings, and the hotel, 
are lit by incandescent lamps. These lights are 
driven by five engines, of 500 effective horse-power, 
in two separate engine houses. 

The Act of Parliament for this magnificent enter- 
prise received the Royal assent on July 3, 1882, and 
the promoters, the East and West India Dock 
Company, immediately set to work, the first sod 
being cut on July 8th. The first contractors 
retired from the work, and their places were taken 
by Messrs. Lucas and Aird, who commenced work 
on October 27, 1884, and since that time have per- 
formed work represented by the following figures: 

Excavation : 3,275,000 cub. yds 
Concrete sy me .. 640,000 ,, 
Brickwork 46,000 ,, 
Masonry 260,000 cub. ft. 
Shedding = ies 20 acres 
Permanent road laid... 22 miles 
The materials used amounted to : 
Ballast ... ;. ... 700,000 cub. yds. 
Bricks ... 19 millions 
Cement... 65,000 tons 
Stone .. 260,000 cub. ft. 
Slating ... 1,056,000 sq. ft. 
Ironwork ~ a 4,100 tons 
Galvanised sheeting ... 
Timber (balk) ... 
» (planks and 
Coal and coke .. 
The plant employed comprised : 
Locomotives... oes is 
Portable engines 
Pumping engines... xs 
Steam cranes, pile engines, &c. 
Steam excavators... i<j 
Dredgers = a 
Total engines in steam 
Wagons pak 1,650 
Rails... - oe - 4,000 tons 
aves qe ebay tsi a ras 
5 mues 
Timber... 2,000,000 eub. 


boarding 


40,500 tons 


54 
35 
46 
207 
6 


5 


250 


Horses ... 8 0 te 
Average number of men em- 
ployed ae ee ve 4,500 
Water pumped, 13,000 gallons per minute (max!- 
mum quantity). 
Messrs, Manning and Baynes were the engineers. 
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The undertaking now leaves the hands of the 
engineer and the contractor, and enters that of the 
man of business, whose province it is to make this 
splendid work pay dividends to the shareholders 
who have risked their money in it. No doubt for a 
time, long-established customs, and the existing 
arrangements of merchants, will continue to 
bring vessels high up the river, but these will gradu- 
ally break down before the great advantages offered 
at Tilbury for the larger class of vessels. Ships 
have to earn dividends which, in the present state of 
things, can only be gained by severe economy, and 
the cutting down of standing expenses. Under 
these conditions the saving of a day in entering 
and leaving port, and the avoidance of heavy fees 
for river pilotage, which commences at Gravesend, 
will count for a good deal, and as the increased 
carriage by rail does not augment the expense, 
we shall expect to find that shipowners will rapidly 
transfer themselves to the new docks. Of course 
there are many cargoes which cannot advan- 
tageously be discharged at Tilbury, particularly 
those which go direct into bonded warehouses, and 
these will no doubt continue to land at the accus- 
tomed site. But for those intended for immediate 
distribution through the country, Tilbury appears 
to offer nothing but advantages. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Last week we gave a report of the meeting of 
the Institution of Naval Architects, on the morning 
of the 14th inst., and we now propose dealing with 
the proceedings of the following day. 


Mitp Street FoR SHIPBUILDING. 


At the morning meeting on the 15th instant 
there were read two papers on this subject, the first 
by Mr. B. Martell, entitled ‘‘ A Brief Review of the 
Progress of Mild Steel, and the Result of Eight 
Years’ Experience of its Use for Shipbuilding Pur- 
poses.” This paper was probably the chief centre 
of interest of the meeting; not perhaps that any 
one expected there would be much particularly 
new to say on the subject, but recent events had 
given the views of the Chief Surveyor at Lloyd’s an 
especial interest. ‘The second paper was by Mr. 
John Ward, of the firm of William Denny and 
Brothers, and was styled ‘‘The Present Aspect of 
Mild Steel for Shipbuilding.” As we print the 
first of these papers in our present issue and intend 
shortly to give an abstract of the other, it is unne- 
cessary for us to refer to them further here. 

These two papers were discussed together ; Mr. 
Ward at the conclusion of the reading of his paper 
quoting from some letters he had received from 
superintendents of various companies, to whom he 
had addressed enquiries. The representative of the 
Union Company referred to one of the first steel 
steamers they had had built. This vessel had gone 
ashore soon after she had been taken into use, and 
had been successfully got off with comparatively 
small damage. At the time Mr. Ward’s enquiry had 
reached the superintendent of the line the vessel 
had gone ashore again and received severe punish- 
ment on the rocks, which would, it was said, certainly 
have destroyed an iron ship. She had, however, 
been successfully floated again and got into dock. 
The letter spoke highly of steel generally, and 
stated that the Union Company now possesses 
19,000 tons of steel shipping. The superintendent 
of the British India Company stated that he had 
under his charge twenty steel vessels amounting to 
24,000 tons. He added that steel does not pit 
or rust more than iron, but it wants painting 
oftener. The Peninsular and Oriental Company 
owns twelve steel steamers of an aggregate tonnage 
of 52,000tons. The superintendent had doubts at 
first as to steel, but these had disappeared. The 
Allan line superintendent was of opinion that there 
was scarcely any comparison between steel and iron 
for vessels, and the same remark applied to boilers. 
He had not found any more corrosion in steel than 
In iron either inside or outside. The reading of 
these letters occupied some time, and they were 
unanimous in praise of steel. 

The first speaker in the discussion which fol- 
lowed on the two papers was Sir Nathaniel Bar- 
naby. He referred to H.M.S. Leander, built of 
steel, with light scantling, and which, in the early 
part of her career, rubbed on the Hornet rock. 
This had the effect of forcing up the plating be- 
tween the frames to the height of 1 ft., but the 
material and workmanship were so good that 





neither the plating or the rivetting gave way. 
The speaker next referred to an interesting case, 
in which a steel ship had been placed at a dis- 
advantage from the very cause that had been pro- 
vided as an additional safeguard. A steel ship had 
been built with stiffening transverse frames. She 
had gone ashore and the plating had been bent up, 
but apparently no leakage would have followed 
had it not been that the rivets, which attached the 
plates to the stiffening frames, were drawn. It 
would therefore seem to be a question in view of 
both instances referred to, whether it would not be 
a better course to leave out the stiffening frames. 
Sir Nathaniel said that the Admiralty experience 
bore out generally what had been stated in the two 
papers under discussion. He thought, however, 
that Lloyd’s were wise in being cautious in their 
treatment of the new material. To the shipbuilders 
he would say especially, ‘‘ Don’t trust the steel- 
makers but use your own eyes.’ It would be 
understood, of course, he did not wish to cast any 
reflections on the steel makers, but it was most 
desirable that we should never get into the position 
with regard to the steel that we had been placed in 
with regard to iron, and that we should become 
careless of everything else so long as the material 
was stamped with a certain brand. 

Sir Nathaniel Barnaby’s speech was received by 
the meeting, which was perhaps the most crowded 
ever held by the Institution, with considerable 
applause ; the members seeming delighted that 
that although the late Director of Naval Construc- 
tion had retired from official life there was no sign 
of his forsaking the meetings of this Institution, to 
the success of which he has so greatly contributed 
in times past. 

Mr. A. C. Kirk was the next speaker. He said 
it was very encouraging to hear the testimony Mr. 
Martell had borne in favour of mild steel. Mr. 
Martell had given a most interesting instance of 
a vessel, the side of which had been subject to a 
great heat through the burning of a wharf. The 
author of the paper had drawn the conclusion 
that the mishaps that had afterwards occurred, 
had been the effect of local heating. From this 
conclusion Mr. Kirk differed, for the fire had affected 
a large portion of the vessel, and this had remained 
a long time exposed to the air. It had been shown 
by experiment that a plate kept at a red heat and 
exposed to the air became quite brittle, while if 
brought even toawhite heat and the air was excluded 
the metal improved in quality. As to bending plates 
hot, he agreed with Mr. Ward, for he had not found, 
within moderate degrees, that steel became injured 
by being bent hot. There was one point Mr. Kirk 
was desirous of accentuating for it was one too often 
lost sight of : we ask so much more from steel than 
we should ever think of expecting fromiron. In 
flanging plates for furnace mouths for instance, a 
hole is cut and a die pushed through, and after- 
wards in straightening it is absolutely necessary to 
strike blows as the metal cools. What iron, he 
would ask, would be expected to stand such treat- 
ment. 

Mr. Duncan said that he could not agree with 
Mr. Ward in his views as to the effect of local 
heating on steel plates, as far as it affected 
boilers. There was nearly 10 per cent. loss of 
strength on the point of a flange through local 
heating. He did not think that the Admiralty 
would allow a plate to be put ina boiler that had 
not been annealed subsequent to flanging. His 
firm (Maudslay’s) were now erecting a special 
plant to avoid the bad effects he had alluded to. 

Mr, West agreed with Sir Nathaniel Barnaby 
that care was necessary in the testing of material 
for shipbuilding. Lloyd’s allow reductions for steel 
on account of its superior quality, and unless that 
quality was maintained the rule must be bad. 
The Liverpool Underwriters, to which he was 
attached before they had amalgamated with Lloyd's, 
were the first to test material at the steelmaker’s 
works. As to corrosion, the speaker thought with 
Mr. Martell that the difficulty was met by extra 
care in painting. He had seen vessels deeply 
pitted, and had had an impression taken so as to keep 
an accurate record. The ship had then been pro- 
perly painted, and after the next voyage she was 
no worse ; and after that, being kept well painted, 
no further deterioration took place. As to the 
steamer injured while alongside a burning wharf, 
he would ask Mr. Martell if water had been thrown 
on while she was red hot: a question Mr. Martell 
subsequently answered in the affirmative. Mr. 
Ward had laid it down as an axiom that if steel is 
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to be admitted as a successful competitor with iron, 
it must be able to stand the ordinary usage of a 
shipyard, and not require nursing ; for this the men 
foal not give it. in these views Mr. West was 
quite at one with the author of the paper. 

Next, Mr. Gilchrist asked how far it might 
be worth considering whether 27 tons tensile 
strength was the best bottom limit for steel in ship- 
building. A given amount of abuse will injure 27 or 
28-ton steel, while 24-ton steel would stand it with 
impunity. His hearers no doubt had heard a good 
deal of failures with basic steel in Germany, but 
there was the simple explanation for these, that the 
ingots had not had sufficient work put onthem. It 
would be absurd to condemn a system for what was 
due simply to a local cause. There are only two 
works in England that prepare basic steel for Lloyd’s, 
and he believed that the surveyors found no more 
trouble with that material produced by these firms 
than they did with ordinary acid steel. With regard 
to some other cases of failure of steel quoted and attri- 
buted to basic steel, he felt assured, or rather knew 
as a matter of fact, that some of the material con- 
demned was acid Bessemer and some acid Siemens 
steel, and not all basic. In Austria they were with 
perfect success sending out basic steel side by side 
with Bessemer and Siemens steel. Mr. Gilchrist 
spoke with an earnest conviction that quite carried 
the meeting with him, and he sat down amidst con- 
siderable applause. 

The applause was renewed when Mr. Riley 
ascended the rostrum. He said that the two papers 
had given expression to views that were far in 
advance of what the most sanguine friends of steel 
could have expected a very few years ago ; and he 
would ask in the face of all that had been said, 
‘* Why not accept steel without more ado and give 
it the fullest confidence?” For the first time in 
his experience of discussions on steel he had not 
heard that dreadful expression ‘‘the mysterious 
qualities of steel,” which had so often brought the 
cold sweat to his brow in times past. These 
‘‘mysterious qualities” were something supposed 
by some to be inherent in steel and unanswerable 
indictments against it, but Mr. Riley would ask, 
‘* Does not the mystery lie in our ignorance?” It 
is to be hoped that we were growing wise enough to 
recognise how much we have to learn. 

Although perhaps no one would accuse Mr. Riley 
of being unfair to steel, yet he would hardly go so 
far as Mr. Ward in the matter of local heating, 
great as was the confidence he had in the material. 
Notwithstanding this he had tried for nine months 
to fracture plates by local heating and without 
success. As to working at a blue heat, of which so 
much had been said, his experience was that if a 
plate was worked at a corner at a blue heat it was 
nearly sure to crack. Enough, the speaker said, 
was not made of annealing; in taking out a 
damaged plate, for instance. Supposing a strain 
were put on 30-ton steel to give an elongation of 
64 per cent., and the piece were then annealed, it 
would be brought to its original condition, and in 
one instance at least which the speaker quoted this 
had been done six times. Mr. Riley concluded by 
stating that he believed basic steel would be made, 
but that its successful production will be through 
the Siemens-Martin, and not the Bessemer process. 

Mr. Parker was the next speaker. He expressed 
surprise that Mr. Ward should have advanced such 
a proposition as that steel required no different 
treatment to iron. In the year 1878, in com- 
pany with his former colleague, Mr. John, he went 
through the country and got specimens of plates 
from tin. to lin., advancing by sixteenths, for 
the purpose of experimenting upon the effect of 
punching, rimering, and annealing steel and iron 
plates. Some of these were punched, and he found, 
in comparing steel to iron, the loss of the former 
was very much greater than the latter, and varied 
with the thickness of the plates. Mr. Ward had 
referred to ,°; in. plates, but he (the speaker) had 
found that all steel plates above § in. lost full 
33 per cent. of their strength by punching. This 
loss was entirely restored either by annealing or by 
rimering. Iron plates of the same thickness lost 
only 12 per cent. as compared to the 33 per cent. loss 
of steel. He quite agreed with Mr. Duncan thatit was 
dangerous to locally heat steel unless it be subse- 
quently annealed, for although local heat may not 
produce a fracture, no one knows what stresses have 
been thrown upon it by such treatment. Mr. 
Parker referred to a paper recently read by Mr. 
Stromeyer before the Institution of Civil Engineers 
on the effect of working steel at a blue heat, and to 
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some tests he (Mr. Parker) had made at the request 
of the Council of that Institution. These had been 
carried out by aid of a Wicksteed autographic re- 
cording machine which gives a diagram not unlike 
an indicator diagram. Some of these diagrams 
were exhibited on the wall, and referred to by 
Mr. Parker in the explanations he gave. Speci- 
mens of #? in, steel plate were treated, being 
bent and straightened both while hot and cold, 
and also when at a blue heat. We are unable to 
follow Mr. Parker in his explanation without the 
aid of the diagrams, but the subject is one of great 
interest, and bears very fully or the question raised 
in Mr. Ward’s paper as to the working of steel. 
We shall therefore take an early opportunity of re- 
producing the diagrams, when we shall return to the 
subject. In the mean time we may state generally 
that Mr. Parker’s experiments tend to show that 
work has a material effect on the physical condition 
of steel, which we gather is contrary to the opinion 
of Mr. Ward. Mr. Parker mentions that the dia- 
grams show work has a very appreciable and prac- 
tical influence, whether the steel be manipulated 
while hot or cold, or at a blue heat. The extent to 
which the injury goes is defined in the diagrams, 
and also the effect of annealing, which it appears 
brings steel back to its original state, not only the 
ultimate strength and elongation, but the ratio of 
stress to elongation throughout the stretching of the 
piece. Mr. Parker concluded by referring to the 
extent to which basic steel is used abroad, and said 
he was at a loss to know why we could not adopt it 
more extensively in England. In St. Petersburg 
800 tons of boilers had been made with open-hearth 
basic steel, and there had not been a single failure. 
Basic steel of from 23 to 25 tons Mr. Parker has 
found to be of a more uniform nature than steel 
made by the same process but of tenacities now so 
commonly used, namely, from 26 to 30 tons. 

Mr. E. Reynolds said that with regard to basic steel 
it seemed to be assumed that because a certain pro- 
cess got rid of phosphorus, any ore was good 
enough to use with it. This was a fatal mistake. 
It had been remarked that the damage done to 
plates by punching was in proportion to the thick- 
ness of the plates. This does not necessarily fol- 


low, and a thick plate ought to be punched more | P 
slowly than a thin one, so as to put the material 
under similar conditions of work. 

Mr. W. Denny pointed out that the principal 
question under discussion had been considered on 
one side in a practical, and on the other in a scien- 


tific light. Mr. Ward had quoted every case of 
failure in the working of Siemens steel in their 
shipyard. Mr. Parker’s remarks were of great 
interest, and, granting what was shown, we 
should discriminate between the practical ex- 
perience with thousands of pieces and a few 
experiments. As a matter of fact we cannot, 
said Mr. Denny, eliminate working at a_ blue 
heat in a shipyard, and it is done. Mention 
had been made of galvanising in shipwork. This 
had been done for a long time by the torpedo boat 
builders, and his firm had consulted Mr. Yarrow 
on the subject. Mr. Denny then spoke on the 
subject of rivetting butts and commented ad- 
versely on the rule laid down by Lloyd’s, which 
insisted under certain conditions on the outer rows 
being filled in in treble-chain rivetted butts. He 
(the speaker) had thought this necessary once, but 
had since changed his opinion. From a series of 
‘* explanations” that subsequently arose, and which 
embodied a brief but aminated discussion between 
Mr. Martell and Mr, Denny, it would appear that 
they had been playing a game of cross purposes, 
for whilst Mr. Martell had imagined he was fram- 
ing a rule exactly to. correspond with Mr. Denny’s 
views, he had been going directly contrary to the 
latter’s most cherished convictions, 

Mr. W. H. White followed Mr. Denny. He 
said that at first the Admiralty had used only 
Bessemer and Siemens-Martin steel, and although 
they did not think it necessary to inquire too 
closely how the material was produced, they did 
think it in the highest degree necessary to insist 
that it should comply with the conditions they laid 
down as requisite. He stated that the Admiralty 
were now about to make a series of experiments on 
basic steel, and on the results of these would 
depend whether that material would be admitted 
into the Navy. The statement was received with 
considerable satisfaction by the meeting, as, indeed, 
it will be by the country at large. As to the treat- 
ment of mild steel, continued Mr. White, we have 
increased our store of knowledge as we have gone 





on. At first the steel in the Iris and Mercury was 
all annealed, but afterwards the rule was somewhat 
relaxed. In some cases he was sure annealing had 
done harm, and there was such a thing as burning 
steel in the annealing furnace. Mr. White here re- 
ferred to the ‘‘ Instructions for Treatment of Mild 
Steel,” which had been drawn up by the Admiralty 
for the information of contractors. As this docu- 
ment contains the results of the very extensive 
series of experiments and the experience in 
practical working of the Admiralty, we print it in 
full : 
Instructions for Treatment of Mild Steel. 

1, All plates or bars which can be bent cold, are to be 
so treated ; and if the whole length cannot be bent cold, 
heating is to be had recourse to over as little length as 
possible, 

2. In cases where plates or bars have to be heated, the 
greatest care should be taken to prevent any work being 
done mee the material after it has fallen to the dangerous 
limit of temperature known as a “blue heat”’—say, from 
600 deg. to 400 deg, Fahr. Should this limit be reached 
ie Oe the plates or bars should be reheated. 

8. Where plates or bars have been heated throughout 
for bending, flanging, &c., and the work has been com- 
pleted at one heat, subsequent annealing is unnecessary. 

4, Where simple forge-work has been done, such as the 
formation of joggles, corners, and easy curves or bends, 
on portions of plates or bars, and the material has not 
been much distressed, subsequent annealing is unne- 
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5. Plates or bars which have had a large amount of 
work put upon them while hot, and have had to be re- 
heated, should be subsequently annealed. It is preferred 
that this annealing should be done simultaneously over 
the whole of each plate or bar when this can be done 
conveniently, If it is inconvenient to perform the oper- 
ation of annealing at one time for the whole of a plate or 
bar, portions may be annealed separately, proper care 
being taken to prevent an abrupt termination of the line 
of heat. If the severe working has been limited to a 
comparatively small part of a plate or bar, annealing may 
be limited to the parts which | eee been heated, the same 
care being taken to prevent an abrupt termination of the 
line of heat. 

6. If desired, exceptionally long or quickly curved 
bars, such as frames, may formed of shorter pieces 
with the butts suitably shifted and strapped. 

7. In cases where any bar or plate shows signs of 
failure or fracture in working, the details of the cases 
should be forwarded to the Admiralty, in order that in- 
epee may be given as to the disposal of the bar or 

ate. 
8. It is not necessary to anneal plates or bars after 
punching as a means of making good damage done in 
punching. For plating which forms an important feature 
in the general structural strength, such as the outer 
bottom pois , deck plating, deck stringers, &c., all butt 
straps should have the holes drilled or be annealed after 
the holes are punched. In outer bottom plating, the 
holes which are to be countersunk, should be punched 
about din. less in diameter than the rivets which are 
used, the enlargement of the holes being made in the 
countersinking, which should in all cases be carried 
through the whole thickness of the plates. 

9. Snap rivetting is only to be employed for the in- 
ternal work on transverse Lalktiends, floors, framing, and 
other subordinate parts of the structure, but on stringers, 
deck-plating and other parts subjected to considerable 
tensile strain, countersunk rivetting is to be used, and 
the holes treated similarly to those in the outside plating. 

10. It is important that the whole surface of the bottom 
plating hoard be thoroughly cleared of the scale formed 
in manufacture before any paint or composition is put 
upon it. Detailed instructions as to the methods of re- 
moring the scale are given on N.S. 3590 of January 24, 
1881. 


‘* Blue heat ” and ‘‘ local heating,” continued Mr. 
White, are generally treated as distinct phenomena, 
but in some cases they are similar. With regard to 
Mr. Gilchrist’s remarks as to the desirability of ad- 
mitting steel of a lower tensile strength, he (the 
speaker) had always considered that high tensile 
strength meant also rigidity. In conclusion, he 
stated that the Admiralty admitted steel within 
26 to 30 tons. These proportions were settled so as 
to give a limit to the inspectors, but if the con- 
ditions as to ductility were fulfilled there was no 
objection to a higher tensile strength. 

After Mr. Cowper had made a few remarks on the 
necessity of keeping up the tests for steel, Mr. Biles 
spoke, advocating the admission of higher tensile 
steel. The firm he was connected with (J. and G. 
Thomson) were now using steel, for certain vessels 
then building, with a tensile strength of from 32 to 
36 tons. Galvanising this material actually im- 
proved its quality, and no difficulty had arisen 
through tempering by the hot rivets. It does not 
improve the rivets, however, to galvanise them, 
reference being made of course to hammering when 
cold. In some small vessels they were building 
they stiffened the butt straps by putting an angle 
iron at the back, a suggestion which had been made 
by one of Lloyd’s surveyors. 

Mr, Johnson, who was the last speaker on the 





discussion, quite agreed with what Mr. Reynolds 
had said as to the necessity of slower punching with 
thicker plates, but in a shipyard it is practically im- 
possible to regulate the speed of the punching 
machines, and the men will not work more slowly 
than they are obliged. 

Mr. Martell, in replying on the discussion, spoke 
on the subject of rivetting butt straps, and the little 
passage of arms between the speaker and Mr. Denny 
then arose. Mention had been made of the use of 
steel rivets; he would say by all means use steel 
rivets, but at the saine time he had never seen a 
ship break up by shearing through the rivets. Mr. 
Martell then referred to the satisfactory nature of 
the discussion, and the pleasure with which he had 
heard the remarks in support of upholding rigid 
tests made by Sir Nathaniel Barnaby and Mr. 
Cowper. 

Mr. Ward in his reply, making reference to what 
had fallen from Mr. Martell and his partner Mr, 
Denny, said that three rows of rivets weaken a butt, 
and he could bring forward the practical testimony 
of a number of ships at sea having steel rivets, the 
third row not being filled in, and yet there had been 
no failure. He had no wish to do away with tests 
of steel. There might beas much testing as any one 
pleased, especially at the works; but after that 
steel should be allowed to take the same treatment 
as iron. 

STEEL CastTINas. 

The discussion of which the above is a very brief 
and imperfect abstract, occupiedso much time and 
apparently so exhausted the energies of the meet- 
ing that comparatively few members stayed to 
listen to Mr. E. C. Warren’s paper on ‘‘ The Use 
of Steel Castings in Lieu of Iron Forgings and Brass 
Castings.” This was more to be regretted as there 
is certainly more that is fresh to be said on the sub- 
ject of steel castings than on the use of steel for 
shipbuilding. The latter is now well-trodden 
ground, while our knowledge of the former subject 
would well bear supplementing at the present time. 

Mr. Warren’s paper is, however, a most welcome 
and valuable one, and we hope to reprint it at full 
in an early issue. The paper detailed a large 
number of tests made with various articles sup 
plied by some of our leading firms, the results 
apparently of the labours of an Admiralty Com- 
mittee. Itis an excellent example of the liberal 
policy now often followed by the Admiralty of 
permitting and encouraging its officials to place at 
the disposal of the public, the results of their in- 
vestigations. The tests enumerated in the ap- 
pendices to the paper are, we believe, likely to be 
those that will be adopted by the Admiralty as 
standards. 

The discussion was opened by Mr. Reynolds, 
who expressed his views as to chemical tests 
of steel. These might be highly useful to the 
manufacturer to guide him in his investigations, 
but were, he thought, fallacious when an attempt 
was made to use them for the purpose of ascertain- 
ing whether certain specimens would comply with 
certain practical requirements. Next, Mr. Riley 
pointed out that there were often failures in steel 
castings not due to steelmakers, but to the want of 
good disposition of metal in the design, a fact, it may 
be remarked, equally true of iron castings. Steel 
castings, said Mr. Riley, have improved very much 
of late years. Mention had been made of anchors, 
but why, asked the speaker, should tests be asked 
for anchors which Mr. Martell did not demand for 
ships’ plates? If the tests given by Mr. Warren 
were adopted he did not think that steelmakers 
would have much reason to complain. He (Mr. 
Riley) had drafted out certain tests, but they were 
much the same as Mr. Warren’s. ; 

Mr. Martell approved of the tests contained in 
the paper, and we thus have the Admiralty, Lloyd’s, 
and the steelmakers as represented by Mr. Riley, 
thoroughly in accordance ; a most gratifying fact. 
Mr. Martell subsequently stated that the manu- 
facturers who could produce good solid steel cast- 
ings might be counted on the fingers of one’s hand. 

Mr. J. F. Hall congratulated the Admiralty on 
the way in which they had looked into the manu- 
facture of steel castings. He wished that all sur- 
veyors would go into the matter as fairly as the 
Admiralty, and he would add, as Lloyd’s surveyors 
had done also, : 

Mr. W. H. White advocated the retention of 
percussive or falling tests for anchors. Nothing 
was often more deceptive than a steel casting. He 
had seen some examples made by large firms of 
considerable standing which gave truly surprising 
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results when tested, but not on account of their 
excellence. He thought that on this account it 
would be folly to do away with percussive tests, a 
statement of opinion that elicited an emphatic ex- 
pression of approval from Mr. Riley. He thought 
that at present steel castings were going through 
the same probationary stage from which steel ship- 
plates ro recently emerged, and he looked forward 
with confidence to the time when such castings 
would be produced more cheaply and more quickly 
than at present. 

Mr. Seaton pointed out that there were two 
aspects to the question of steel castings. They 
might either be substituted for iron forgings for the 
sake of their greater strength, or for brass castings 
on account of their lesser cost. When the firm he 
was connected with (Earle’s Shipbuilding Com- 
pany, of Hull), first used steel castings they were 
rather dear and would not stand machining. At 
the present time he got steel castings from Germany, 
and although they were not so strong as those made 
in England, they were yet superior to iron or brass, 
and were of far less price than English makes. As 
to percussion, or rather concussion, he would men- 
tion the following instance. He had substituted, 
ina mariue engine, cast-steel connecting-rods for 
those made of expensive steel forgings, and wished 
to ascertain how far they would stand the test of 
usage. He took test-pieces out, and one he sub- 
jected to 5000 blows from a tilt hammer apparently 
without result. Another piece subjected to 10,000 
blows was shown to be affected but slightly. He 
thought the Admiralty and Board of Trade experi- 
ments were severe on steel castings. Iron forgings 
would not stand the tests. As no reductions in 
scantling were asked for steel castings, he did not 
think that Lloyd’s should ask for higher tests. 

Mr. Warren, in reply, said that if Mr. Seaton 
would look to the tests given in the paper some of 
the most objectionable of those that originally 
existed would be found to have been wiped out. 
These tests, he might state, had been approved by 
the Admiralty and had received the sanction of 
many private firms. The meeting then adjourned 
until the evening sitting at seven o’clock, having 
sat from twelve o’clock until half-past five, with 
only an interval of a few minutes for lunch. 


Forcep DRravugat. 


The sitting of Thursday evening, the 15th inst., 
was devoted almost entirely to the question of 
forcing combustion in boiler furnaces by artificial or 
fan draught. There were two papers on this sub- 
ject, the first by Mr. R. Sennett, of the Admiralty, 
entitled ‘‘ Closed Stokeholds,” and the second by Mr. 
James Howden on ‘‘ Forced Combustion in Fur- 
naces of Steam Boilers.” We intend to print both 
these contributions in fuil next week, and need not 
therefore deal with them at any length at present. 

Our readers will remember the excellent paper 
on forced draught contributed to the Transactions 
of this Institution by Mr. R. J. Butler, of the 
Admiralty, in the year 1883, a paper which was 
published in eaxtenso in our columns.* The par- 
ticulars of the steam trials of H.M.S. Satellite and 
Conqueror were then set forth, these vessels having 
been fitted with closed stokeholds and fan blowers. 
The paper gave the only authentic data as to the 
application of forced draught to large vessels, and 
although the details were far from complete, 
afforded a fund of valuable information on the 
question. Mr. Sennett has now carried the subject 
a step further and added to our information on this 
important matter. His paper deals with the 
application of forced draught to H.M.S. Mersey, 
Scout, Rodney, and Howe. We must leave the 
details given and the conclusions arrived at until 
we publish Mr. Sennett’s communication, but we 
may in the mean time quote the following passage : 
“From the experience we (the Admiralty) have 
now gained respecting the steam generating powers 
of boilers in closed stokeholds kept under moderate 
alr pressure, and the well-known economical employ- 
ment of steam in triple-expansion engines, we are 
satisfied that on the full power trials of these vessels 
at least 20 indicated horse-power per square foot of 
grate, and between 23 and 24 indicated horse-power 
per ton of boiler will be realised.” 

._ Mr. James Howden’s paper was also one of great 
interest, but unfortunately of far greater length 
than that of Mr. Sennett. Our readers are 
acquainted with the system introduced by Mr. 
Howden, for we have already published a former 


contribution of this gentleman to the Transactions 
of this Institution.* It will be remembered that 
the chief feature is the warming of the air fed to 
the furnaces by making it pass through a series of 
tubes in the path of the escaping gases and 
products of combustion. Whatever may be the 
merits of Mr. Howden’s system there appears to be 
little doubt that he has contributed materially 
to the advance of marine engineering science, and 
certainly the performance of the City of New York 
is one that it would be difficult to excel. The con- 
sumption of coal per indicated horse-power is said to 
have been 1.337 lb. when developing 17.4 indicated 
horse-power per square foot of grate. It is true the 
amount of heating surface in terms of the grate area 
was ample, but, as was pointed out by a speaker in 
the discussion, Mr. Howden was dealing with a 
mercantile vessel, in which economy is a more 
essential feature than saving of weight in machinery 
or reduction of space occupied. 

Both papers were discussed together ; Mr. James 
Wright, the engineer-in-chief to the Royal Navy, 
being the first speaker. The speaker commenced 
by saying that Mr. Sennett had put forward facts, 
and had not attempted to dogmatise on the sub- 
ject. He thought it a pity Mr. Howden had been 
carried away by his enthusiasm, and had not fol- 
lowed exactly the same course. Mr. Wright pointed 
out that Mr. Howden had based his calculations 
on the area of fire grate, and ignored heating sur- 
face and cubical capacity. Mr. Wright then 
entered into a comparison of the City of New York’s 
performance as contrasted with that of two 6f Her 
Majesty’s ships as follows: When the City of 
New York, said Mr. Wright, was burning 94 tons 
of coal per day, and developing an indicated horse- 
power of 623, the rate of combustion was only 
244 lb. per square foot of firegrate per hour. The 
greatest indicated horse-power said to be developed 
was 760, and the coal given for this was 11 tons. 
This gives a rate of 28 lb. per square foot of fire- 
grate per hour. In the Navy the ordinary full 
power rate of combustion in similar boilers with 
much larger firegrate, is with natural draught from 
21 lb. to 22 Ib. of coal per square foot per hour. With 
the steam jet in use this rate was commonly from 
281b. to 30 lb., and in the Howe, on the recent trial 
with the stokehold closed, it was 34} lb. The 
speaker pointed out that the firegrate of the City of 
New York is much smaller than usual in proportion 
to the heating surface of the boiler. In naval 
boilers, and in many boilers of merchant ships, the 
total heating surface per square foot of firegrate is 
from 27 to 30 square feet, but in the boiler of the 
City of New York the total heating surface is 42 to 
43 times the area of the fire grate, or about 45 per 
cent. more than the usual practice, and so the boiler 
ought to be very economical. Besides, continued 
Mr. Wright, the rate of steaming for the size of the 
boiler is really very low, as may be shown by a 
comparison with the results of recent trials of two 
ships having similar boilers, viz., the Amphion and 
the Howe. The cubic capacity of the City of 
New York’s boiler is 1693 cubic feet, that of one 
boiler of the Amphion 1331 cubic feet, and of one 
boiler of the Howe 1344 cubic feet. The indicated 
horse-power given in Mr. Howden’s paper for the 
City of New York is 623, the indicated horse-power 
given by one boiler of the Amphion, with natural 
draught, was 706, the indicated horse-power given 
by one boiler of the Howe with natural draught was 
644, and with forced draught 977. The indicated 
horse-power in each case per cubic foot of boiler is 
as follows: City of New York, 0.368 ; Amphion, 
with natural draught, 0.53; Howe, with natural 
draught, 0.479 ; and Howe, with forced draught, 
0.727. That is to say, the Amphion’s boiler with 
natural draught gave 44 per cent. more power per 
cubic foot of boiler than the City of New York’s 
boiler with Mr. Howden’s system of forced com- 
bustion. The Howe’s boiler with natural draught 
gave 30 percent. more, and the Howe’s boiler forced 
with the stckehold closed 974 per cent. more. 
Taking, however, said Mr. Wright, the highest in- 
dicated horse-power with which the City of New 
York is credited, 760, or at the rate of 0.449 indicated 
horse-power per cubic foot of boiler, the Amphion’s 
boiler with natural draught gave a higher power by 
18 per cent., the Howe’s boiler with natural draught 
a higher power by 6.7 per cent., and the Howe’s 
boiler with the stokehold closed a higher power per 
cubic foot of boiler by 62 per cent. 

Mr. Thornycroft, who spoke next, agreed with 





* See ENGINEERING, vol. xxxv., pp. 249, 266, and 484. 





* See ENGINEERING, vol. xxxvii., pages 313 and 347. 





Mr. Wright that Mr. Howden’s figures might re- 
quire correction. He would also point out that 
thé furnaces were short, and so gave a_ better 
chance to the stokers. Although heating the air, 
as in Mr. Howden’s system, might be an advan- 
tage, yet it was said that at very high temperatures 
the gases do not so readily combine, and indeed the 
gases can be brought to a temperature at which 
they will not combine. What Mr. Wright had 
said about the bulk of boiler was very true, yet if 
Mr. Howden reduced the bulk he would damage his 
cause. 

Mr. Yarrow followed. He drew attention to the 
gap that still existed between the power obtained 
from a given weight of boiler, as adopted in 
the most modern forced draught vessels in Her 
Majesty’s Navy, as compared to the boilers of 
torpedo boats, and illustrated this by saying 
that the six boilers of the Mersey weighed 306 tons, 
had a heating surface of 11,700 square feet, and 
indicated 6628 horse-power, giving 21.7 horse-power 
perton of boiler. On the other hand, he had re- 
cently constructed some torpedo boat boilers, a 
trifle more powerful than each of those above re- 
ferred to, as they had 2000 ft. of surface, and 
weighed full of water 20 tons ; 1300 horse-power was 
obtained from each, or 65 horse-power per ton of 
boiler. Thus it will be seen three times the power 
was obtained for the same weight, or, to put it in 
another form, if the Mersey had been provided 
with the torpedo boat form of boiler, 200 tons 
would have been saved. Mr. Yarrow stated that 
he simply mentioned these facts by way of com- 
parison, but not for the purpose of advocating 
torpedo boat boilers for vessels of the Mersey class, 
although it was reasonable to suppose in view of 
the above facts that a considerable saving in weight 
might be made without involving any objectionable 
features. In reference to Mr. Howden’s paper, he 
asked that gentleman if he had made any experi- 
ments with a view to ascertain the exact amount 
of gain due to the heating of the air prior to its 
passing into the furnace, and if no such trials had 
been made, he suggested that they could be easily 
carried out. 

Mr. Milton, of Lloyd’s, continued the discussion. 
In commenting on Mr. Wright’s remarks, he said 
that the aims of engineers who designed boilers for 
war vessels, and those producing mercantile marine 
boilers, were by no means identical. In the Navy 
the chief effort was for increased power, in the 
merchant service for durability and economy ; one 
view necessitated lightness and small bulk, the 
other rendered it advisable to disregard these con- 
siderations to a greater extent. In the drawing of 
Mr. Howden’s boiler exhibited on the wall large 
spaces were allowed for accessibility in cleaning. 
No doubt the Admiralty engineers were right in 
their practice, but merchant vessels must be diffe- 
rently equipped, and Mr. Howden had only followed 
mercantile practice. This Mr. Milton thought must 
be remembered in considering Mr. Wright's com- 
parisons. The speaker thought that if an apparatus 
were employed for the purpose of abstracting heat 
from waste gases, air was a bad vehicle for the 
purpose. He thought that there must be some 
mistake in Mr. Howden’s temperatures, and he knew 
that nothing was more difficult than to take air 
temperatures, especially in cases like those. under 
consideration, when the thermometer would absorb 
radiated heat from surrounding metal. As to 
whether closed stokeholds or closed ash-pits were 
the most advantageous, which was a pvint that had 
been raised, he thought that with a single boiler 
the closed ash-pit would be the best ; with more than 
one boiler, probably the closed stokehold would be 
preferable. As to the continuous efficiency of 
boilers fitted with forced draught, he thought that 
the case which Mr. Howden had described, and by 
no means exaggerated—in which certain multi- 
tubular boilers with brick sides to the furnaces had 
given way at the tube-plates in an incredibly short 
space of time—might be taken as a fair illustration 
of what would take place with forced draught, 
owing to the great heat of the tube-plates. 

Mr. Boyd spoke of the value of Mr. Howden’s 
efforts to introduce forced draught. His experience 
led him to think that the closed ash-pit would be 
preferable to closed stokehold for merchant vessels. 

Mr. Watson, the superintendent of the Dublin 
mail steamers, gave some particulars of the vessels 
that had been fitted with forced draught under his 
supervision. They used the closed stokehold and 
found their men preferred it, especially in bad 
weather. They had paddle-boats of 3800 to 4000 
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radiation. The bulb of the thermometer is placed 
in contact with the mass of paraffin, and when 
crystallisation begins, the temperature increases 
about 2 deg., and then resumes its downward 
course. The minimum temperature which precedes 
the rise, is the melting point of the paraffin. 


THE Gay-Lussac OBSERVATORY. 

A meteorological observatory, dedicated to the 
memory of Gay-Lussac, has been opened at Limoges, 
a site very well adapted for the purpose owing to 
its position in the centre of a great district bounded 
on the east by the mountains of Auvergne, on the 
west by the plains of Poitou and Charente, and on 
the north and south by the Loire and Garonne, the 
two largest rivers in France. The new observatory 
is avery handsome building designed by M. Jules 
Tixier, and covering an area of 200 square metres. 
The work of the institution is divided into seven 
sections : (1) Mathematical and physical ; (2) natural 
and biological science ; (3) meteorological science ; 
(4) agronomic science ; (5) industrial arts ; (6) free 
section. All the apparatus used has been supplied 
through the central bureau of meteorology, and 
properly standardised. The sheltered garden is 
provided with “thermometers, maxima and minima, 
wet and dry bulb, together with a registering ther- 
mometer. Others are installed to measure the 
temperature of the soil, and deep waters. Two 
pluviometers measure the rainfall, and Fortin 
barometers and a registering barometer are also at 
work. On the tower is the usual equipment of 
anemometers. The normal service comprises three 
observations, at 7 a.M., 2 P.M., and6p.mM., and 
these results are transmitted daily to the central 
meteorological bureau. Besides these meteoro- 
logical arrangements there are thirty-three rainfall 
stations spread over the department of Haute- 
Vienne, from which a monthly bulletin is received. 


Frre Risks or Nirric Acip. 

M. Lechartier has communicated to the French 
Academy of Sciences some valuable observations on 
the fire risks attending the storage and transport 
of nitric acid. The manufacture of dynamite and 
gun-cotton requires nitric acid, which by its con- 
centration, is akin to monohydrated nitric acid. 
The acid which marks 48 deg. to 49 deg. of Beaumé’s 
areometer at 15 deg. Cent., has a density of from 
1.50 to 1.51. It contains from 91 to 93 per cent. 
of monohydrated nitric acid, and like the latter it 
renders iron passive and transforms benzine into 
nitro-benzine without addition of sulphuric acid. 
It presents in transport and manipulation the same 
risks as pure monohydrated nitric acid. M. 
Lechartier gives cases of combustion during the 
removal of some carboys of the acid wrapped in 
straw and in wicker cases. At the end of May, 
1883, an open wagon on the line from Paris to 
Brest containing these carboys took fire on going 
into the railway station of Caulnes-Dinan. At 
Brest during the following month another wagon 
took fire, while in the sheds removed from other 
goods. This wagon was the last of a consignment 
from Lyons, which had taken fire en route. Ex- 
amination showed that these fires were due to the 
breaking of a carboy ; and the explanation is that 
the acid, acting on the straw, heated it to combus- 
tion, the action being accelerated by the sun’s rays. 
M. Lechatier has made a number of experiments 
to prove that this explanation is substantially cor- 
rect, and shows how important it is that all organic 
matter such as straw should be removed from the 
Vicinity of these concentrated acids during their 
transport and storage. 


ARTESIAN WELLS IN CENTRAL ASIA. 

At the invitation and expense of General Annen- 
koff, the constructor of the railway to Merv, Herr 
Grote, with a staff of Russian assistants, has been 
conducting some successful experiments in artesian 
Well boring along the course of the Transcaspian 
line. The worst part of the new railway route to 
Central Asia is the section of 30 or 40 miles inland 
of Port Michaelovsk, where the Caspian seems to 
have receded and left a belt of more or less arid 
sand. To convey water to the stations and watch- 
houses along this desert strip General Annenkoff, 
it may be remembered, laid down an English pipe- 
line last autumn. Commencing here, Herr Grote 
succeeded in reaching water at different places at 
70 ft., and subsequent investigations have demon- 
strated that it will be possible not only to furnish 
a supply sufficient for the railway, but also for pur- 
poses of cultivation. It is well that this fact should 
be appreciated by those politicians and officers who 
overlook the important réle that is being played by 


engineering in the race of empire expansion. Only 
a short time ago Mr. Charles Marvin stated that 
the competition between Russia and England was 
no longer a ‘‘ conflict between the slow Russian 
camel of the Asiatic steppes and the swift English 
steamer, but between the rapid Russian locomotive 
and the slower English steamer.” Yet, completely 
ignoring the extension by railway of the magnifi- 
cent line of communication afforded by the Volga 
and Caspian, Lord Charles Beresford more recently 
advocated that England should still further handi- 
cap herself by resorting afresh to the roundabout 
Cape route. In the columns of a military con- 
temporary, again, there has been a controversy 
between General Kaye and others with reference to 
the difficulties Russia would encounter in marching 
from Herat to Candahar, which curiously illustrates 
the incapacity of officers of the old school to realise 
the services engineering can render to an enter- 
prising foe. To General Kaye the occasional bits 
of wilderness lying between Herat and the River 
Helmund, constitute a tremendous obstacle, and he 
seems unable to conceive that a waterless march can 
have its rigours easilyand rapidly mitigated by the use 
of pipe lines and artesian wells, as already employed 
in Central Asia, and the difficulty done away alto- 
gether by covering the barren expanse with a rail- 
way. By establishing a series of artesian wells, 
and doubling and trebling the expanse of irrigation 
stretching from the Caspian to Penjdeh, Russia 
will very soon secure for herself large local re- 
sources, and the efforts she is making to do this 
should be a warning to those who forget what 
similar activity could achieve between Herat and 
the Helmund. We question whether in the 
Russian advance the engineer is not becoming a far 
more potent factor than the irrepressible Cossack. 








NOTES FROM THE UNITED STATES. 
PuHrILaDELPuia, April 10, 1886. 

A LARGE amount of blast furnace machinery has been 
ordered during the past ten days for furnaces in Penn- 
sylvania, Ohio, and New York. Rolling mill machinery 
is also being contracted for to provideimproved facilities 
in a number of mills that have recently started up and 
which have been idle from one to three years. Very 
little evidences of idleness in ironmaking, crude or 
finished, are to be met with in any part of the country. 
The southern furnaces are doing very well, and 
within two weeks contracts have been placed by their 
managers of between 40,000 tons and 50,000 tons for de- 
livery at Philadelphia, Cincinnati, Louisville, Chicago, 
and some interior western points. No large contracts 
for steel rails were placed this week, but prices are 
very firm, and will no doubtwork upwards. Bridge iron 
contracts for between 2000 tons and 3000 tons will be 
placed next week at 1.80 dols. for angles and 3 cents for 
beams and channels ; old rails are Toctining in price ; 
there is activity in the metals, including copper, lead, 
and zinc, and mining operations in the west are attract- 
ing additional capital. The strikes are practically 
over. The Gould system has resumed traffic, and 
there are at present no indications of trouble else- 
where. The anthracite coal combination has determined 
upon a 334 tons production for the year. The bitu- 
minous coal strike is assuming wider proportions, but 
the supplies on hand are for between two and three 
weeks. Heavy shipments of north-western lumber are 
arriving at the tide-water ports this week, and consider- 
able inquiry for export is presented. The industrial 
situation is improving, and orders for manufactured 
products, which should have been presented during 
March, are now coming forward. 








Frencu Rattways.—The length of railway of general 
interest in operation in France at the close of 1885 was 
19,0593 miles, as compared with 18,3663 miles in working 
at the close of 1884. It follows that 6924 miles of line 
were opened for traffic in the course of last year. The 
length of line of local interest in working at the close of 
1885 was 1106{ miles, as compared with 1001} miles at the 
close of 1884, 





ARTESIAN WELLS. — Artesian tube wells are now 
— fixed at the following places in London: For the 
supply of the flats and offices of the Albert Hall Mansions, 
South Kensington, and the Westminster Chambers, 
Victoria-street, S.W. The depth to be reached in either 
case to obtain the required supply will be over 400 ft. 
Ere the chalk beds are reached thick layers of London 
clay, and Woolwich and Reading beds, will have to be 
penetrated. It is only of recent years that this economical 
and expeditious system of obtaining large supplies of 
pure water from deep sources has been so perfected as to 
almost entirely supersede the old and costly method of 
sinking dug wells. These artesian wells are protected by 
an even-sized tube, which is carried from the surface to 
the chalk beds, and it is absolutely impossible for any of 
the polluted springs, which are found in the upper beds, to 
contaminate the lower ones. Messrs. C. Isler and Co., of 





Southwark, have had these works entrusted to them. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
firmer last Thursday, in consequence of a rumour that the 
ironmasters would be forced to come to an understandiag 
and blow out some furnaces, the increase to stocks being 
so very heavy. There were transactions on forenoon 
*Change at 38s. 6d. to 38s. 8d. cash, also at 38s. 6d, to 
38s. 94d. one month, the close being buyers at 38s. 7d. 
cash and 38s. 8d. one month, and sellers wanting 4d. per 
ton more. The afternoon transactions were done at 38s. 6d., 
383. 7d., 38s. 54d., cash and up to 38s. 64d. cash, also at 
38s. 74d., 38s. 64d., and up to 38s. 8d. one month, with 
buyers at the close at 31s. 64d. and 38s. 8d. cash and one 
month, respectively, and sellers at 4d. more per ton. Fri- 
day’s market was depressed in the forenoon, but recovered 
in the afternoon over rumours of the failure of an English 
firm and the blowing out of their two furnaces. The 
closing price was 4d. per ton under that of the previous 
day, and 14d. under that of the preceding Friday. Trans- 
actions took place in the forenoon at 38s. 74d. down to 
38s. 44d. cash, also at 38s. 9d. to 38s. 6d. one month, and 
the market closed at 38s. 44d. cash and 38s. 6d. one month 
nominal. In the afternoon business was done at 38s. 44d. 
to 38s. 6d. cash, also at 38s. 6d. to 38s. 74d. one month, 
the close being buyers at the top quotations, with 
sellers at 4d. more per ton. There were sellers of 
hematite warrants at 41s. cash, and of Middlesbrough 
warrants at 30s. 3d. cash. The warrant market was 
flat on Monday, and prices closed 14d. per ton under 
last week’s final quotations. Business was transacted 
during the forenoon at 38s. 4d. and 38s. 44d. cash, 
also at 38s. 5d. and 38s. 54d. one month, with buyers 
at the close at the lower quotations and sellers asking 4d. 
per ton higher. In the P secenpcna there were transactions 
at 383. 44d. and 38s. 5d. cash, also at 38s. 54d. and 
38s. 6d. one month, and buyers at the close were offering 
38s. 44d. cash and 38s. 6d, one month, with sellers at 4d. per 
tonmore. Very little change or fluctuation in prices took 
place in to-day’s market, the highest rates being 38s, 5d. 
cash and 38s, 6d. one month, and ee speaking the 
market was flat. The outside public still keep aloof from 
investing in pig-iron warrants, and amongst members of 
the trade there is little disposition to do any business. It 
is pretty evident that the market is feeling the influence 
of the inability of the conference of ironmasters held in 
London last Friday to bring about any organised system 
of restricting the make of. pig iron. The export trade is 
still very disappointing, the shipments being very small 
for this time of the year. Nor has the outlook improved 
in any way as regards the lecal trade. There is no change 
in the number of blast furnaces in actual operation, 
namely, 97 as against 90 at the same time last year. Last 
week’s shipments of Scotch pig iron amounted to 7683 tons 
as compared with 7031 tons in the preceding week, an 
10,820 tons in the corresponding week of 1885, They in- 
cluded 575 tons to the United States, 340 tons to Canada, 
120 tons to Australia, &c., 170 tons to France, 257 tons to 
Italy, 500 tons to Germany, 280 tons to Holland, and 
smaller quantities to other countries, and 3200 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 732,790 tons yesterday 
afternoon, as against 728,581 tons this day week, showing 
an increase of 4209 tons over the intervening period. 


Peterhead Harbour of Refuge.—Sir John Coode, the 
Government engineer of the Harbour of Refuge, visited 
Peterhead last week in connection with the commence- 
ment of the Harbour of Refuge operations. For some 
time a squad of men has been at work inclosing the part 
of Stirlinghill where the quarries are to be opened, and it 
is understood that a commencement will be made with the 
railway in the course of a week or two. The 24 miles of 
railway will be comparatively easy to lay down. There 
are few heavy cuttings or embankments, and only four or 
five bridges. The largest bridge will be that carrying the 
line of railway across the Peterhead and Aberdeen turn- 
pike road, but at Glenugie Distillery there will have to be 
a viaduct 74 yards long, the greatest height above the 
stream being 42 ft. It is therefore likely that at least 
eighteen months will elapse before the line will be in 
thorough working order. It is understood that the con- 
struction of the South Breakwater, stretching from Salt- 
house Point 3200 ft. across the bay, will be proceeded with 
first. The operations in connection with the construction 
of the convict prison have also been commenced, several 
hundred loads of stones having been driven as material 
to build the inclosing wall. The Government have 
acquired the whole of the ground at Salthouse Point, 
but only 55 acres will be inclosed, the rest being utilised 
for residences, offices, &c. The convict establishment will 
be surrounded by a stone wall, 18 ft. in height and 5 ft. 
thick at the base, and this will be built by free labour, 
and before the convicts arrive on the scene. It is ex- 
pected that the Bill now before Parliament will meet with 
no opposition. 


Sale of Clyde Steamers.—It was reported in Glasgow, a 
few days ago, that Mr. William Pearce, M.P., has re- 
cently sold the steamers Australia and Zealandia, which 
have been plying for several years between New Zealand 
and San Francisco, to Messrs. J. D. Speckle and Brothers, 
of San Francisco. These vessels are sister ships, and each 
of about 2740 tons net register. The price paid for them 
is said to have been 25,000/. each. 


Mr. Bryce Douglas and the U.S. Navy Department.— 

recent issue of the New York Nautical Gazette states 
that Mr. A. D. Bryce-Douglas, of the Fairfield Shi 
building and Engineering Company, Limited, is dele 
engaged on a magnificent design of a war steamer, com- 
bining his improved triple-expansion gear engines with 
the ‘‘marine” guns, the whole making one of the most 
formidable war machines ever designed. When com- 
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pleted, the model, plans, and specifications will be sub- 
mitted to the Us. Navy Department, with the view 
of having a ship built in the States upon his plans. It is 
said to be not at all unlikely that Mr. Bryce-Douglas 
will take this latest design of his fertile brain to the 
States personally, and it is within the range of possibi- 
lities that he might settle there and engage in marine 
engineering. 

Edinburgh Association of Science and Art.—The sixth 
meeting of the session of this Association was held 
last night, Mr. John Melrose, president, in the chair. 
Mr. Magnus Finlayson read a paper on ‘‘ Roller Gearing 
and Torsion Springs.” The second paper, which was 
read by Mr. Gilbert Goudie, was on ‘“ The History of 
Horiztonal Water Mills, especially those of Shetland.” 
The primitive horizontal water mill of Shetland, he said, 
which appeared to have been common in this country, and 
perhaps all over Europe, was the first stage in the 
development of the principle of grinding after the hand 
quern. In Shetland thestructures were very diminutive, 
and the water-wheel was driven round by the water, so as 
to carry the upper millstone without the intervention of 
gearing, as in the case of modern mills worked by the 
vertical wheel. The horizontal mills, of which simplicity 
was the distinctive feature, though still very common in 
Shetland, were extinct over the rest of Scotland, with the 
exception of a few remaining specimens in the Outer 
Hebrides. There was evidence, however, that such mills 
were usual in primitive times, and still existed in Persia, 
Central Asia, and probably in most other countries, 


Visit to the Forth Bridge and H.M.S. ‘‘ Devastation,” — 
Last Saturday about 200 of the engineering students of 
the Glasgow College of Science of Arts, along with the 
orincipal and professors, visited the Forth Bridge works, 

hey were shown and had explained to them by the con- 
tractor’s engineering staff, the various operations at pre- 
sent going on for the construction of the gigantic bridge. 
In the course of the afternoon they also visited and 
inspected with much interest H.M.S. Devastation, which 
was lying near Queensferry. This is the sixth visit this 
session which the day or evening students of the college 
have paid to works bearing on their studies. It may here 
be mentioned that the seven spans of the south side 
approach viaduct girders were successfully raised last 
week to the necessary height—from 3 ft. 9 in. to 4 ft.—for 
the first course of masonry and tubular work to be laid on 
the granite piers. 


Dundee Mechanical Society.—Last Thursday, which was 
the spring holiday in Dundee, a large number of the 
members of this vigorous society visited Glasgow for the 

yurpose of inspecting the works of Messrs, Diibs and Co., 

Gonuitin engineers, and of Messrs. Mirrlees, Watson, 
and Co., the well-known makers of sugar machinery. 
They were highly delighted with the interesting and varied 
class of work which they had the opportunity of seeing in 
progress, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ’Change at Middlesbrough was again exceedingly 
limited. No. 3 Cleveland pig iron was still quoted 30s. 
per ton, and only a small hand-to-mouth business was 
transacted. It was felt that the unsettled condition of 
political affairs both at home and abroad was materially 
interfering with trade. The shipments from the Tees 
have improved a little, but they are still far short of pre- 
vious years. Up to date this month there have been ex- 
Ht from Middlesbrough 36,000 tons of pig iron as com- 
pared with 34,700 tons to the corresponding period last 
month. Inthe manufactured iron trade throughout the 
North of England, depression still prevails, and prices 
are tending downwards. Makers are more inclined to 
meet buyers, but still they cannot obtain orders. Most 
of the mills and forges are only in partial operation. 

Engineering and Shipbuilding.—The prospects in engi- 
neering and shipbuilding are no better, and although a 
few orders have recently been secured by builders on the 
northern rivers, there is ag reat dearth of work. At some 
of the engineering cctubliobesita there are very few hands 
peer tae , and at many of the shipyards there is literally 
next to nothing doing. 


The Wages Question.—Since our last notice the wages 
question has been settled by the men at the blast furnaces 
in the Cleveland district accepting the masters’ proposal 
of a reduction of 5 per cent. in their wages. This desir- 
able termination to the dispute has not, however, been 
brought about without some inconvenience, loss, and 
stoppage of work at some places. A few of the iron- 
masters have incurred very considerable expense in damp- 
ing down their furnaces owing to the men pat pang to 
agree to their terms, and at Consett and the Redcar [ron 
Works, it will be some time before the furnaces will be 
able to produce iron of the usual quality. The mechanics 
employed at the furnaces and at other places have sub- 
mitted to reductions varying from 5 to 10 per cent. 


The Production of Pig Iron in Cleveland.—The meeting 
of the British iron trade held in London last week re- 
solved ‘*that it was very desirable to endeavour to reduce 
the make of pig iron, and that steps should be taken to 
secure the immediate co-operation of Cleveland, Scot- 
land, West Cumberland, Lancashire, and other districts, 
and especially to obtain from every firm owning blast 
furnaces an undertaking not to increase the make of pig 
iron as at this date for a period of three months pending 
the negotiations now contemplated.” There is no faith 
in any combined scheme for the limitation of the output 
succeeding. Meanwhile the production of pig iron con- 





tinues in excess of the demand and stocks are still in- 
creasing. 


The Affairs of Messrs. J. P. Hornung and Co.—A meet- 
ing of the creditors of Messrs. J. P. Hornung and Co., 
eneral merchants and shipowners, Middlesbrough, was 
eld in that town on emday afternoon. It was stated 
that the firm had failed with liabilities amounting to 
25,000/. An offer of 3s. in the pound was made, and a 
committee was appointed to consider the matter and re- 
port. 


The Telephone in Middlesbrough.—On ’Change at 
Middlesbrough on Tuesday the Northern District Tele- 
phone Company had one of their telephones permanently 
fixed in a cabinet, and all those who used it expressed 
themselves highly satisfied with the easy way in whic 
they could speak to and transact business with people at 
a distance, 

NOTES FROM THE SOUTH-WEST. 

Cardif.—In the coal trade prices have experienced no 
quotable change. The iron trade has continued as dul 
as ever. It is stated, however, that the Cyfarthfa Works 
have secured substantial orders for steel rails. 


Great Western Railway.—This Bill came before a select 
committee of the House of Commons on Wednesday. 
Mr. Clark, Q.C., for the promoters, said that they had 
carefully considered the conditions offered by the owners 
of the Bute Docks as to proposed lines, and they had come 
to the conclusion that, rather than accept those conditions 
they would abandon the Bill. The Bill was thereupon 
withdrawn. 


Cyfarthfa.—A large number of steel rails in stock by 
the Ynysfach coke ovens have been marked off 
for the Barry Dock and Railways. Messrs. Crawshay 
have commenced laying down Bessemer pig in stock. 
The quantity of pig, Bessemer pig, and rails, now stocked, 
is very large. 

Proposed Faculty of Engineering.—An influential de- 
putation, comprising representatives of the medical, engi- 
neering, and educational institutions of South Wales, 
was introduced to Lord Spencer on Thursday, in London. 
The object of the deputation was to urge upon the Govern- 
ment the necessity of founding, in connection with the 
South Wales University College, a medical school and a 
faculty of engineering. Lord Aberdare, Mr. H. Richards, 

.P., Sir Hussey Vivian, M.P., the Very Rev. Dean 
Vaughan, and other gentlemen addressed Lord Spencer. 


Coal Mining in the Rhondda Valley.—-On Friday an im- 
portant seam of steam coal was reached at the Phoenix 
Colliery, near Treorky. The thickness of the coal is 4 ft. 
9in. ; it is of excellent quality, and very hard. 


Briton Ferry IronWorks.—These works, which employed 
about 800 hands when in full swing, and which of late 
have only employed half that number, have now been 
entirely closed. Some of the workmen, who have spent 
the whole of their days at the above works, have now had 
recourse to the Neath stoneyard, where they have been 
employed at 1s. per day. 


Gadlys Iron Works.—On Tuesday Messrs. W. Graham, 
Son, and Hitchcox, auctioneers, Newport, submitted for 
sale by public auction the engines, boilers, machinery, 
plant, and 2000 tons of cast and wrought iron at these 
works, Lot 59, a double horizontal high-pressure engine, 
25 in, cylinder, 4 ft. stroke, with driving wheel, &c., was 
knocked down to Mr. D. R. Davies, Port Talbot, at 
1827. 10s. The blast furnace and a number of other 
heavy pieces of machinery were reserved. About 250 
tons of iron rails, lying at the Llynvi Works, Maesteg 
and Tondu, averaging from 16 1b. to 20 1b. to the yard, 
realised 3/. 5s. per ton, and was bought by Mr. Blockley, 
of Walsall, who proposes sending them to Staffordshire, 
The works will be entirely dismantled. 


Rhymney Railway.—An agreement has been concluded 
between Messrs. Nixon and the directors of the Rhymney 
Railway Company, by which the whole of Messrs. 
Nixon’s traffic from Mountain Ash and Merthyr Vale 
Collieries will be carried by the Rhymney for a period of 
ten years. Although a term of years is named, it is fully 
anticipated by both the contracting parties that the ar- 
rangement will be permanent, because the Rhymney 
Company’s new branch to Merthyr Vale will pees cs the 
inland and sea traffic to be worked with the utmost de- 
spatch. The agreement will take effect immediately. 


The Bute Docks.—In the House of Lords on Thursday 
the Bute Docks (Transfer) Bill was read a third time and 
passed. The Taff Vale Railway Company proposes to 
continue its opposition to the Bute Docks, Further 
Powers Bill, during its progress through the House of 
Commons. 


The ‘‘ Great Eastern.”—A Board of Trade survey of 
this vessel has been recently completed, and the surveyors 
have reported to the Board their entire satisfaction with 
her seaworthiness. The Great Eastern will shortly leave 
Milford Haven for Liverpool, and a little later, she will 
be converted into a coal hulk. 











IRRIGATION IN SOUTH AUSTRALIA.—The South Australian 
Government is experimenting with irrigation. A party 
consisting of ministers and other members of Parliament 
recently visited a portion of the Murray Plains near 
Morgan, which it is proposed to fertilise by pumping 
water from the Murray. As a result of the inspection, 
and the recommendation of the skilled officers of the 
State, it has been decided to carry out works which will 
secure the irrigation of about 1000 acres near Morgan 
and the supply of that township with water. If the expe- 
riment is a success the scheme can be largely extended, 
not only at Morgan, but at other places on the Murray. 





MILD STEEL FOR SHIPBUILDING. 


A Brief Review of the Progress of Mild Steel and the Results 
of Eight Years’ Experience of its Use for Shipbuilding 
Purposes.* 

By Mr. B, Marrett, Member of Council. 


Previous to the year 1875 mild steel, as we now desig- 
nate the material, was practically unknown in the con- 
struction of merchant vessels. 

In that year Mr. Barnaby (late Director of Naval 
Construction) read a paper before this Institution, in 
which he described some Bessemer and Siemens-Martin 
steel which he had seen used for plates and beams in war 
vessels building at the French naval establishment at 


h | L’Orient. 


This steel was required, by the French Admiralty, to 
have a tensile strength of 304 to 314 tons per square inch, 
with a ductility represented by an ultimate extension of 
22 per cent. on 8 in. he angle and beam bars were 
curved and bevelled by pressure, the use of iron hammers 


1 | for bending the bars to the required form being scrupu- 


lously avoided. 

One of the French authorities, referring to the manipu- 
lation of the steel, pointed out the care and skill necessary 
to avoid rupture in plates, where hammering or severe 
local pressures were unavoidable, or considerable curvature 
was required, and he remarked that light blows should 
be delivered over as large a surface as possible, and the 
curvature produced by successive stages, and after the 
work was done the plates should be promptly annealed. 

Mr. Barnaby stated that he thought a material which 
needed such care in its treatment would stand a poor 
chance in an ordinary shipyard, and that he should feel 
very doubtful about a ship built of it, unless he could see 
every plate worked. In concluding his paper, he alluded 
to the uncertainties and treacheries of Bessemer steel in 
the form of ship plates, requiring all the care which had 
been bestowed upon it at L’Orient to avoid failure, and 
added, ‘‘ We want a perfectly coherent and definitely 
carburised bloom or ingot of which the rolls have only to 
alter the form in order tou make plates with qualities as 
peeaer as copper, and we look to the manufacturers 

or it.” 

This now famous challenge was replied to in a paper 
read at the meeting of this Institution in the following 
a by Mr. Riley, then manager of the Siemens Steel 

orks at Landore, in which it was shown that mild steel 
could be manufactured at the Landore Works of uniformly 
ductile quality. At the end of his interesting paper, Mr. 
Riley, after enumerating the advantages claimed for 
Siemens: Martin steel as manufactured by his firm, over 
iron, stated that these considerations forced upon him 
the conclusion that only a short time must elapse before 
the value of the material being more and more recognised, 
it would replace iron in the construction of vessels. 

In the course of the discussion which ensued on that 
paper, I remarked that we appeared to have arrived at a 
point where we had a material such as we could use with 
confidence for shipbuilding purposes—a material in which 
we could not only obtain uniformity, but the very great 
advantage of the temper not being very materially 
affected by punching and shearing, a very important 
point, for if all the plates required annealing after punch- 
ing, we could not feel confidence in its use for mercantile 
shipbuilding ; and this annealing of all plates could not 
be done in a merchant shipyard. The question of cost 
was, of course, of great importance; and the relative 
sizes for steel as compared with iron which could be ad: 
mitted, would require serious consideration. My belief. 
which I then expressed, was that if such a material ae 
this could be produced at a reasonable price, it would be 
very genera hiy. adopted for the building of mercantile 
vessels, 

Early in the following year (March, 1877) plans were 
received at Lloyd’s Register from Messrs. John Elder 
and Co., for the construction of two paddle steamers of 
the following dimensions—221.3 by 27.7 by 10.6, which 
were proposed to be built of Siemens-Martin steel, and 
to be employed in the English Channel passenger service. 
In these vessels the scantlings were approved by Lloyd’s 
Register Committee at a reduction of some 20 per cent. 
from what had been adopted for iron vessels for similar 
service. These vessels, I have reason to believe, have 
answered well in every way, and have fully borne out in 
their behaviour the anticipations as to the suitability and 
superiority of mild steel over iron in the construction of 
merchant vessels. 

In the same year, in company with some of my col- 
leagues, I visited the principal steel works in the country 
for the purpose of making a report on the question of the 
conditions under which mild steel might be sanctioned in 
the general construction of merchant vessels to be classed 
in Lloyd’s Register book for general purposes of trade, 
and a copy of that report is appended to the volume of 
Transactions of this Institution for 1877. In that report 
it was recommended that steel should be admitted in the 
building of ships for classification of scantlings generally 
20 per cent. lighter than prescribed for iron, subject to 
the material fulfilling certain defined tests, viz., a tensile 
strength of 26 to 30 tons to the square inch, and an elon- 
gation of 20 per cent. on a length of 8in. These pro- 
posals were approved by Lloyd’s Register Committee, 
and rules to this effect were issued to the public. Sub- 
sequently the tensile limits were slightly increased to 27 
to 31 tons to the square inch, as being in accordance with 
further experience gained of the material in its use in the 
mercantile marine. 

Proposals for building steel sailing and steam vessels 
rapidly followed the issue of these rules, and resulted in 





* Paper read at the twenty-seventh session of the In- 
stitution of Naval Architects, 














AprIL 23, 1886.] 


ENGINEERING. 


4Il 











the construction of seven steamers of an te tonnage 
of 4490 tons, which were classed in Lloye’s — in 
the year 1878, whilst in addition a number of steel vessels 
were in course of construction but not completed in that 


ear. 
. At the meeting of this Institution in that year, I had 
the honour to read a paper on ‘‘ Steel for Shipbuilding,” 
in which were included the results of a large series of ex- 
periments which the Committee of Lloyd’s Register had 
caused to be made under the inspection of their officers. 

Those experiments showed conclusively in my opinion 
the great superiority of mild steel over iron for shipbuild- 
ing purposes, ad, before preparing that paper, made 
careful personal inquiries of many engaged in the manu- 
facture and the use of the new material in shipbuilding, 
as wellas those whose duty it had been to officially inspect 
the working of it, and I was able to elicit but one opinion, 
and to which I can bear my personal testimony, that 
within certain limits of thickness, this mild steel—as had 
been described by Mr. Riley two years before in his paper 
—was a material which could be used with the greatest 
confidence and reliability for shipbuilding purposes. 

I am most firmly of that opinion now, after eight years’ 
extended experience of its use. 

Doubtless there are peculiarities in the nature of this 
material which are not found in iron, and recent experi- 
ments are enabling us to understand these more clearly, 
particularly the changes which occur in its properties of 
ductility and elasticity under changes of temperature, 
but, so far, nothing has been discovered which would 
show that as regards working the material, if ordinary 
intelligence be used, the usual modes of manipulation may 
not be adopted as in the case of iron. 

The question of cost was tomy mind one of the most 
serious impediments to the advance in the tonnage 
of steel vessels, and in the paper to which I referred, I 
took the opportunity to draw particular attention to this, 
and to this additional cost was doubtless due the fact that 
very slight addition was made in steel vessels the follow- 
ing year, 1879. 

t could not be expected that shipowners generally 
would be governed in their selection of the material by 
any purely sentimental appreciation of the superiority of 
steel, without regard to the question as to whether a steel 
vessel would be more costly to build, or more expensive 
to manage in times of keen competition. 

Moreover, the number of shipowners who would be 
likely to have their vessels built of a comparatively un- 
tried material suey in the hope that they would be 
stronger, or be less liable to loss from collision, grounding, 
&c., would probably be very small, unless it could be 
shown that an equally fair profit might be looked for from 
the additional outlay. 

I consequently endeavoured to show in the paper above 
mentioned that a steel-built vessel would be rather more 
economical than the iron one, if properly designed and 
managed, 

To the causes I have mentioned, especially that of first 
cost and the prejudice against novelty, which stood 
against the rapid introduction of steel vessels, must, of 
course, be associated the opposition that might have been 
expected from the enormous interests vested in the owner- 
ship of iron vessels and in the manufacture of ship iron, 
and it was not likely that the new material would be 
allowed to make headway without many obstacles being 
placed in the way. 

Again, it ooukd not be hoped that any considerable 
advance would be made before some experience had been 

ained as to the behaviour of the vessels recently built. 

he question of corrosion—more important in a steel 
vessel on account of the decreased scantlings—was not by 
any means settled. Probably the doubt on this point 
had as much or greater effect than any other consideration 
in deterring many from embarking in the building of 
steel vessels, 

In any case there were only eight steel steamers of 
14,300 tons, and one sailing vessel of 1700 tons built and 
classed in Lloyd’s Register in 1879, as against seven 
steamers of 4470 tons built and classed in the previous 
year. It will, however, be observed that the average 
tonnage of vessels built of steel in the latter year greatly 
exceeds that of the vessels built in the preceding year. 

An important cause of discouragement, as affecting the 
use of steel in shipbuilding, was brought under notice by 
Mr. W. Denny in a valuable paper read by him before 
this Institution in 1880, in which strong objection was 
taken to the system of testing the material at the ship- 
building yards adopted by Lloyd’s surveyors, by which 
great delay and unnecessary cost resulted in cases of 
failures, My own personal views were in favour of as little 
restriction being imposed to the use of mild steel as was 
compatible with effective testing and detection of defec- 
tive material, and I was able to add, in some remarks 
that I made, that the Committee of Lloyd’s Register 
had the subject of testing at the manufacturer’s works, 
80 strongly advocated by shipbuilders, at the time under 
consideration. This desire of the shipbuilders was shortly 
afterwards sanctioned by Lloyd’s Committee. 

The appointment of surveyors at the several —— 
steel works, for the purpose of testing the material before 
leaving the premises, has resulted in giving satisfaction 
to the makers as well as the shipbuilders, and the uncer- 
tainty as to the suitability of the material, and the delays 
due to rejections at the shipyards, no longer stand in the 
way of the use of steel, to which I am confident the special 
appointment of inspectors for testing at the works of the 
makers has given no slight impetus. 

In the year 1880, the number of steel vessels classed in 
Lloyd’s gister, increased to 21 steamers of an aggregate 
tonnage of 34,031 tons, and two sailing vessels of 1342 tons; 
whilst the iron vessels—steam and sailing—had only in- 
creased to 355 as against 348 in the previous year. Thus 
a” the building of steel vessels showed decided pro- 








In 1881 there were 20 steel steamers and three steel sail- 


ing vessels classed at Lloyd’s, whilst the number of iron | 


vessels was 452. 


In the year 1882 following, 61 steel vessels, of a gross 
tonnage of 125,841 tons, were classed at Lloyd’s, as against 
525 iron vessels, of an aggregate tonnage of 851,075 tons; 
being no less than 10 per cent. of the entire number of 
iron and steel vessels. 

Coming to the year 1883, we find the unparalleled 
amount of 1,100,000 tons of iron and steel shipping was 
built under the survey of Lloyd’s surveyors and classed in 
their register. This comprised no less than 109 steel 
vessels, viz., 94 steamers of 150,725 tons, and 15 sailin 
vessels of 15,703 tons, being about 14 per cent. of the to 
tonnage. 

A rapid decline took place in the amount of shipping 
turned out in the United Kingdom in 1884; the total 
classed at Lloyd’s of iron and steel ships being 607, of an 

regate tonnage of 793,658 tons. Of these 92 were steel 
of 132,457 tons, exceeding 16 per cent. of the total tonnage 
of iron and steel vessels combined. 

During the year ending December, 1885, a great stride 
was made in the output of steel vessels ; as we find that | 
out of a total of 378 vessels built for classification at | 
Lloyd’s no fewer than 118 were of steel, or nearly 30 per | 
cent. of the whole, while the tonnage in steel was over | 
36 per cent. of the gross tonnage of iron and steel vessels | 
turned out. So that while the iron ships had declined | 
100 per cent. from the number in the preceding year, the | 
steel vessels had increased about 25 per cent. in the same | 
time. 

Such then has been the progress made in the use of | 
mild steel for shipbuilding purposes in so far as the re- 
turns of vessels classed in Lloyd’s Register are a criterion. 
And I venture to think that as about 90 per cent. of the 
whole shipping of the country have for the last few years | 
been built for classification at Lloyd’s, the figures I have | 
given afford a fair indication of the relative proportions | 
of steel and iron vessels either in existence or constructed 
within the dates given. 

The following Table shows the number and tonn 
steel and iron, steam and sailing, ships which have 





e of 


built to class at Lloyd’s Register since the introduction | 


of mild steel for shipbuilding. 


STATEMENT OF THE NUMBER AND TONNAGE OF STSEL 








CLASSED DURING THE SEVERAL YEARS COMMENCING 1878, 





2. The s.s. ‘Minard Castle, built in 1880, and steel 
— went ashore, and was sharply indented in the 

ttom, but little or no leak: resulted, although the 
iron floors and frames, where the bottom was indented, 
were crushed or broken. 

3. The s.s. Warwick, of 2527 tons, built in 1882, was 
damaged by grounding in the River St. Lawence. She 
was got off, temporarily repaired, and sent across the 
Atlantic to be permanently repaired in this country. The 
surveyors reported that the whale of the external bottom 
was crushed in, but there were no symptoms of straining 
in the butts of the outside plating how the bilges. They 
added that the damage was of such a serious character in 
the bottom, that had the vessel been of iron she must 
have gone to pieces. 

4. Thes.s. Fawn struck the piers at Caen. The opinion 
of those who saw her was, that had the vessel been built 
of iron she must inevitably have sunk. 

5. S.S. Duke of Westminster, of 3726 tons, went on 
shore, when loaded, off the Isle of Wight, and was beat- 


| ing on the ground during heavy weather for some days. 


She was ultimately got off, brought to London, and 
laced in dry dock. On examination the plates in the 
ttom, nearly all fore and aft, were found to be indented 
between the frames, and had to be removed. It is need- 
less to say, that iron plating under similar circumstances 
would have been broken. 
6. S.S. India, of 2634 tons, grounded whilst loaded. 
She was got off without any leakage, and on reaching the 
rt, was placed in dry dock, when it was found that the 
eel and bottom were set up to an extent ofabout 5 in., 
but no part was broken. 


7. S.S. Austral, of 5589tons. This vessel, whilst lying 


| at anchor in the Clyde, was runinto by the s.s. Cassia, of 


1163 tons, going ot a s of five to six knots. The blow 
was delivered amidships, and deeply indented a number 
of plates below the water line, but none of them were 
broken, whilst the damage to the bow of the striking 
vessel was extremely severe. It was the opinion of those 
on board, that had she been an iron vessel, the side must 
| undoubtedly have been crushed in, and the vessel sunk. 
| This case, in view of the recent lamentable accident, 
is perhaps more important than any of the foregoing 
cases. 


AND Iron STEAM AND SAILING VESSELS BUILT AND 



































| Steel. Iron. | Total (Steam and Sailing). 

| “ers ld A itil = Pa j a 
Year. | Steam. Sailing. Steam. Sailing. Steel. | Iron. 

| 
ies | rest a Se | i oe = —_—_——— ae 

| No. | Tonnage. | No, | Tonnage. No. | Tonnage. | No. | Tonnage. No. | Tonnage. No. Tonnage. 
1878 | 7 4,470 | f nigexes 329 | 406,196 106 | 111496 | 7 | 4,470 | 435 , 517,602 
1879 8 14,300 1 | 1,700 818 | 436,339 30 34,630 9 16,000 | 348 47,969 
1880 21 34,031 2 | 1,342 324 | 422,622 31 37,372 23 | 35,373 355 459,994 
1881 20 $0,240 | 38 | 3,167 } 401 622,440 51 | 74,284 23 | 42,407 452 696,724 
1882 | 55 113,364 | 8 | 12,477 | 457 | 742,244 68 | 108,831 | 63 | 125,8t1 525 851,075 
1883 94 150,725 15 | 15,703 | 576 | 817,584 68 | 116,19) | 109 166,428 644 933,774 
1884 79 | 120,081 13 | 14,376 | 417 | 517,459 98 | 143,742 | 92 182,457 515 661,201 
1885 | 89 | 129,824 29 35,613 142 | 141,343 118 149,086 | 118 165,437 260 290,429 

| 








These numbers include steel and iron ships built 


Now as to the experience of the behaviour of steel vessels 
in actual work at sea, and as to the proportion of losses. 

The only total losses that I have been able to ascertain 
as having occurred to steel vessels are seven in number. 

These are: 1. The s.s. Aristides, of 1536 tons, built at 
Liverpool in 1881, and lost by stranding|in December of 
the same year. 

2. S.S. Chiapas, of 1582 tons, built at Glasgow in 1882, 
and lost in the Irish Channel on her first voyage. There 
was no evidence to show how the water found its way 
into the vessel. 

3. S.S. Seraglio, of 1816 tons. 
near Aden. 

4. S.S. Magneta, of 922 tons, built at Glasgow in 1884, 
and lost off the coast of Spain. | 

5. S.S. Dartmouth, of 367 tons. Supposed to have | 
foundered during a heavy gale which sprung up imme- 
diately after leaving port. 

6. Twin s.s. Notting Hill, of 4021 tons, built at Glas- | 
gow in 1881, and sunk after collision with an iceberg. 

7. Twin s.s. Holyhead, of 841 tons. Lost sd collision | 
with the sailing vessel Alhambra in the Irish Channel. | 

From this it will be seen that, considering these losses | 
extend over eight years, the immunity of steel vessels | 
| 


Foundered in a cyclone 


from total loss appears to be remarkable. 

We have recently had under consideration at Lloyd’s | 
Register Office the question of the strength and durability | 
of steel vessels, and, in order to obtain as full information | 
as possible, the whole of the members of the surveying 
staff were requested to furnish the results of their obser- 
vations in connection with the actual inspection of steel | 
vessels which had come under their examination after | 
having been some time engaged in ordinary trade at sea. 

In all, about sixty vessels were specially reported upon, 
ranging in size from vessels of 220tons to above 5000 tons, | 
and from seven years of age down to those of most recent | 
construction. : | 

The results of their experience and information as | 
regards the strength and efficiency of vessels built of mild 
steel to the requirements of Lloyd’s rules, and as to the | 
effect of corrosion, are embodied in the following illustra- | 
tions and general conclusions : pe 

1. The case of the s.s. Rotomahana, of 1727 tons, built | 
by Messrs. W. Denny and Brothers, is too well known to | 
need recapitulation, and will be found in an interesting | 
paper read before this Institution by Mr. W. Denny in 
1880. 








on the Continent, in America and the Colonies. 


| 8 S.S. Takapuna, of 930 tons, built at Barrow in 1883. 
| This steamer struck a rock when going full speed, and the 
captain had omitted to enter it in the log-book; and as 
the ship did not leak, no notice was taken of it. It was, 
however, afterwards found to be noted in the engineer’s 
log, and on being placed in dry dock for examination, it 
was found that the concussion was of that nature that it 
must have sunk an iron vessel. 

The above are only typical illustrations of cases which 
have come to the knowledge or under the observation of 
myself and officers of Lloyd’s Society, practically showing 
the great superiority of mild steel, as compared with iron, 
in withstanding concussions from collisions and grounding. 

he question of corrosion is one of considerable import- 
ance as affecting steel vessels, particularly, as before 
stated, in view of the reduction in scantlings as compared 
with vessels built of iron. Constant attention has conse- 
pm been given to this subject by the surveyors to 
loyd’s Register, as the vessels have from time to time 
come under examination. The general opinion expressed 
by them is that so far as corrosion is concerned, mild steel 
is not more injuriously affected by oxidation than iron, 
sigan the mill scale be first cleaned off the surfaces be- 
ore coating the steel. In cases where this precaution had 
not been taken rapid deterioration was found to have 
taken place. Theremoval of this black oxide or mill scale 
is therefore most important, and which was illustrated by 
some experiments which had been made by the Admiralty 
and explainedin a paper read before this Institution by 
Mr. Farquharson in the year 1882, The results of these ex- 
periments have been fully borne out in the practical expe- 
rience acquired in the survey of steel vessels. If, how- 
ever, the scale is rusted off before painting, and the 
coating of plates be carefully done, no serious corrosion 
need be apprehended. 
There is no doubt the most effectual mode of cleansing 
the ete of this scale is that adopted by the Admiralty, 
and by some few —— shipbuilders, viz., immersing the 
plates in a bath of diluted hydrochlorie acid. 

In order to preserve the surfaces of thin plates from 
corrosion, Messrs. W. Denny and Brothers have resorted 
to the system of galvanising the plates, and for vessels 
intended for river pur , where thin plating is essen- 
tial, this mode is thought to be very effectual. 

I would, however, strongly urge that every steel vesse 
| should be placed in dry dock for the examination of the 
| bottom within a period, say six months, after launching, 
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It may be added that vessels have been specially sur- 
veyed after four years’ service, in which nothing was 
observed to call for any special remarks as the result of 
having been constructed of steel, whilst steel cargo vessels 
which have been in constant employment during the last 
six or seven years have on recent examination been found 
free from pitting or any undue corrosion. 

Another point of some importance—particularly as 
affecting steel vessels which have received damage by 
indentation and alteration of the form of plates—is that of 
local heating for the purpose of restoring plates to their 
original form. It is held by some who have experience in 
the working of steel, that this can be done without detri- 
ment to the original — of the material. A case 
bearing on this has come under my observation within the 
last few days. A large steamer while lying by the side of 
a wharf at New York was subjected to intense heat from 
a fire which had arisen on the wharf, 

The starboard side plating from the weather deck to 
the water’s edge was exposed to the fire, and the deck was 
burnt nearly all fore and aft. 

After the fire had been got under it was found that the 
side plating was more or less distorted between the frames, 
and some of the upper plates were cracked, and the butts 
drawn apart by the contraction in sudden cooling. 
Abreast the mainmast the main sheerstrake and strake 
below were broken right across the plates. The fractured 
plates were either renewed or strengthened by outside 
doubling straps for the voyage home. 

The vessel left New York for England, and all went 
well for two days, but on the morning of the third day— 
early in the morning—the weather being very boisterous 
and the ship rolling heavily, a loud report was heard, 
which —as may be expected—produced considerable agita- 
tion amongst those on board. On a careful examination 
when it became sufficiently light, it was found that on the 
side of the vessel upon which the fire had played the main 
sheerstrake at some distance abaft the original fracture, 
and two strakes of plating immediately below, were com- 
pletely fractured across, the sheerstrake being broken 
along the outer column of rivetting of the butt-strap, and 
the butt joint itself being considerably opened ; the frac- 
ture ended at the third strake. 

On the next day, another loud report was heard, and it 
was found subsequently that at a distance of about 24 ft. 
on the after side of the fracture I have described, the 
sheerstrake was considerably drawn at the butt; the plate 
above and its doubling—for the strake above the sheer- 
strake was doubled—were both broken entirely through, 
the distance between the two parts of the fracture being 
nearly one-eighth of an inch. 

The plate below the sheerstrake was found to be 
cracked to a very slight extent. 

This vessel is now under special survey by the London 
surveyors to Lloyd’s Register, and a great number of 
plates will have to be renewed. I hope to gain further 
data on this important subject, after portions of the broken 

lates have been tested, particularly in the vicinity of the 
| sere parts. Samples shown; one piece broke at 
20 tons square inch, extension ni/, cut in neighbourhood 
of fracture, but appeared to have a previous fracture, 
30.54 tons per square inch broke at strain, 29.6 per cent. 
elongation, same plate sample taken near. 

As regards the structural strength of steel vessels; if 
they be faithfully built to the scantlings admitted by the 
rules of Lloyd’s, there is no reason to apprehend that they 
are not sufficiently strong, even with the diminished scant- 
lings, to perform all that is required of them in a satis- 
factory manner. After a careful examination of a large 
number of steel vessels classed at Lloyd’s, which have 
from time to time during the last eight years come under 
my observation, 1 am strongly of opinion that if vessels 
are built of this material according to the present require- 
ments, and the workmanship be faithfully executed, and 
proper attention paid to preserving the continuity of 
strength, they are capable of performing their work with 
the greatest efficiency and satisfaction. 

At the same time I am firmly convinced of the greater 
safety of steel ships, especially in cases of grounding or 
collision, and although steel vessels have in some instances 
required heavy repairs, yet, owing to the superior ductility 
of the material, they have been recovered from accidents 
which would have entailed loss of life as well as of property 
if they had been built of iron. 

In recently reporting to the Committee of Lloyd’s Re- 
gister on the whole subject, I felt it proper to say that, so 

ar as our experience has gone, ‘‘ I am of opinion that the 
total losses of steel vessels as compared with iron will be 
less, but comparatively very extensive repairs may be 
looked for, as owing to the greater ductility of mild steel, 
many more vessels which go on shore will ultimately be 
zot off with, in many cases, considerable distortion of 
ling involving greater repairs than have usually been 
the case with vessels built of iron.” 

I desire to take advantage of this opportunity to reite- 
rate the opinion which 1 had not hastily formed in 1877, 
that mild steel would, under proper supervision, at no 
distant date supersede iron as the iaterial for shipbuild- 
ing, and also further to assure those who, from what has 
been brought under tay notice, appear to have drawn the 
conelusion that my views, as regards this, have consider- 
ably changed, that I entertain the same opinion as stead- 
fastly as ever. 

I think it may be of interest to some if I avail myself of 
this opportunity to explain my views on steel ships versus 
iron ships, not only from a professional but also from a 
commercial point of view, in order that the minds of the 
owners of steel vessels and those interested in their con- 
struction should not be disturbed by any opinions detri- 
mental to them which I am supposed by some to entertain. 

It must be evident that in the case of two similar vessels 
in all respects, the one built of iron and the other of steel, 
if they were both subjected to the same strains, sufficient 


in the case of the iron vessel to break her asunder, that 
the steel vessel, though constructed ofa stronger and more 
ductile material, must, if the strain be continued, either 
break or change her form. In a large number of cases I 
think it will be found that in cases of grounding, or being 
subjected to similar accidents to which we know ships are 
liable, that steel vessels will not break, but that many will 
become greatly distorted by such strains, whilst continuin; 
to hold together, so that they can be raised or got off, an 
be brought under survey for repairs. In such cases the 
question arises : 

1. How would the insurers be affected by such possible 
contingencies, supposing the iron and steel vessels to be 
insured at the same premium ? 

2. What is likely to be the character of the repairs re- 
quired, having in view the just claims of the shipowner 
as against the insurers, viz., that his vessel should put 
into practically the same condition as before the damage ? 

It appears to me that, as regards the first consideration, 
the owner of the steel vessel could not be put in a worse 
position than the owner of an iron vesse} which under 
similar circumstances had become a total wreck. Because, 
if it can be shown that the cost of repairs exceeds the 
stipulated proportion of the total value, he would have a 
legal claim to “ aid the full insured value as a construc- 
tive total loss. On the other hand, the insurers, though 
paying the full value insured, would still retain the vessel 
as salvage, which could not be so with the iron vessel 
which had broken up. 

Now, notwithstanding the steel vessel, without being 
practically rebuilt, could not be placed in the same con- 
dition as before the damage, still there would arise many 
ways by which she could be repaired and strengthened, 
and be made a vessel of considerable commercial value for 
many purposes of trade. 

Under these circumstances I fail to see, as some suggest, 
that such an occurrence would place a steel vessel, as com- 
pared with a similar vessel built of iron, at great disad- 
vantage, either as regards the shipowner or insurers, In 
fact, it appears to me that the advantage would be on the 
side of the steel vessel. 

Secondly, as to the character of the repairs which may 
become necessary. : 

I think the proper course in dealing with the question of 
necessary repairs toa classed vessel which has to retain 
her class, is to regard the case from the point of view of a 
surveyor who has to become responsible for the efficient 
performance of the vessel after the repairs have been com- 

leted. It is urged by some that in cases where vessels 
nave become seriously strained, it may be taken for 
granted that the structure is sufficiently sound and un- 
disturbed at the butts of the outside plating, if it becomes 
impossible to insert a testing knife in the butts. This I 
entirely dissent from, and I am sure I shall be borne out 
by many practical surveyors that iron or steel vessels may 
be very considerably strained and become unseaworthy 
when loaded, from loka e at the butts of the outside 
plating, although it would be impossible when the vessel 
was on blocks to insert the thinnest blade of a knife in 
the butts of the plating. I will only instance one case in 
support of this view. I was called on, in conjunction 
with some of my colleagues, to survey a large steamer 
which had nearly foundered in consequence of leakage 
through the outside. When the ship was in dry dock, 
a most careful survey was made of all the butts, but it was 
impossible to detect any opening of the butts, neither 
ceuld any insertion whatever with a thin knife-blade be 
made. ‘Those who sailed the ship pointed out to us on 
the inside where water had poured in at the sides of the 
butt straps in a fan shape sufficient to endanger the safety 
of the ship when she was labouring and straining in a 
heavy sea. This vessel had to be strengthened at a cost 
of more than 10,000/. before she was again sent to sea, 
after which no leakage occurred, showing conclusively 
that the water found its way through the butts, thoug 
nothing indicating the same externally could be seen. 
Many cases of this kind are known to practical surveyors. 
Such being the result of experience, I am of opinion that 
in such cases as I am referring to, where a vessel has 
been severely strained to such an extent as to produce 
distortion of form, the straining at the batts would require 
the refitting of the butt straps and consequent re-rivettin 
before a surveyor could feel justified from mere loca 
external appearance in assuming that the connection of 
the butts was uninjured. 
Next, assuming it to be the case that from violent con- 
cussions against an immovable structure one side of a 
vessel had to a considerable extent been driven in, and 
the opposite side set out, and the vessel otherwise dis- 
torted from this and subsequent causes. Should the 
owner decline to compromise with his insurers, and claim 
to have his vessel put practically into the same condition 
as before the damage, it is difficult to conceive how the 
necessary repairs could be effected without a practical 
reconstruction. Doubling strakes might be suggested, 
which would doubtless render the vessel as strong as be- 
fore the accident, provided the soundness of the rivetting 
were first assured ; but it must be borne in mind that the 
owner has to be reckoned with in such a case, and if the 
vessel be nearly new, many owners would have a decided 
objection to having a portion of the vessel doubled, fear- 
ing it might detract from the vessel’s marketable value,-as 
well as making her more unprofitable in consequence of 
the additional weight of the hull. 
Again, as to the damage the steel might have sustained 
from severe straining. surveyor having the responsi- 
bility of the efficiency of the vessel after completion, 
could not be certain that such a ductile material had not 
been strained in such a case beyond its limit of elas- 
ticity, and would therefore not be justified in passing such 
strained material unless he had an opportunity of testing 
some of the plates to assure himself. of their condition. 
Should the tests show that the plating had not been 








unduly strained to an extent to alter its character, no 
doubt the: plates throughout the uninjured part might 
remain on, subject to being re-rivetted. The plates also, 
in the damaged portion, if found equally satisfactory, 
might be re-rolled and replaced, but many of these, par- 
ticularly in the curved portion, would doubtless, as ex- 
perience has shown, be found altered in form to an 
extent as to prevent sound rivetting being made, and 
would have to be condemned. 

Such in my opinion are the general views which would 
be held by a surveyor responsible for the efficient repair 
of a vessel in the damaged condition assumed, and it is 
difficult to understand how these views greatly differ from 
those which would be held were the vessel constructed of 
iron instead of steel, and she had suffered similar damage 
without breaking, though altered in form. 

I have endeavoured to explain my views frankly, bear- 
ing on the general subject of iron vessels versus steel 
vessels, but have striven to avoid importing references to 
special circumstances which may possibly be in the minds 
of some. This Institution is, in my opinion, not a place 
where questions of a personal nature should be discussed, 
or which I felt I could select, in which to justify any 
a opinions expressed by me elsewhere, and per- 

aps after what I have said here as affecting the general 
question of steel ships any further explanation may be 
considered unnecessary. it it is thought that some per- 
sonal references to myself throughout this paper might 
have been avoided, I can only apologise and claim the in- 
dulgence of the audience under the circumstances, [ 
have found it almost impossible to avoid these references 
in view of the subject of the introduction of mild steel in 
the mercantile marine being so closely associated with 
the action which Lloyd’s Register Committee have taken 
from time to time in relation to this material, and my 
official connection with the Committee. This I trust will 
be taken as an excuse, if any be needed, for the refer- 
ences to which I have alluded. 

I cannot conclude without a passing reference to recent 
experience as to the snitableness of steel pecmpene by the 
basic process for shipbuilding purposes. There is no doubt 
that mild steel is being produced by this process of a re- 
liable quality at a comparatively low tensile strength, and 
well suited for many purposes to which it can be applied. 
But experience has abundantly proved that up to the pre- 
sent time basic steel has not been produced, possessing 
those uniformly ductile and reliable qualities at high 
tensile strength necessary for shipbuilding purposes. Some 
time ago some vessels were being built in Germany under 
the survey of Lloyd’s surveyors to class in their register, 
and owing to so many failures which were occurring in the 
material i was instructed to visit the Continent to investi- 
gate the cause of these failures. I ascertained that the 
steel being used was made in Germany by the basic pro- 
cess, and on testing a large quantity of it I found it very 
unreliable and unsuitable for the purpose. The manufac- 
turers after testing a number of vessels’ frames which 
they had turned at their own works, admitted its unre- 
liability, and gave me a written guarantee that no steel 
in future made by the basic process should be supplied 
for these vessels, as they were unable with this material 
to fulfil the conditions laid down by Lloyd’s Register 
Committee. 

Very recently striking evidence has been adduced in 
this country that those who undertook to supply steel 
for vespels to class in Lloyd’s Register have been unable 
to fulfil the conditions imposed, with steel made by the 
basic process, and have had to relinquish the attempt. 
Under these circumstances the Committee of Lloyd’s 
Register have felt compelled to decline for the present to 
accept steel made by the basic process for vessels intended 
for classification in their register book. ’ 

Such great advances, however, have been made in 
recent years in perfecting the quality of mild steel, and 
such perfectly reliable and uniform material is now being 
made by the Siemens-Martin process, that it can only 
be hoped similar success will ultimately attend that pro- 
duced by the basic process for shipbuilding purposes ; 
and that the surviving inventor of the system by which it 
is made, will live to reap the full reward of the labour 
and intelligence which have already been brought to bear 
upon its production. 








German Coat IN Itaty.—It is computed that 5370 
tons of German coal were forwarded to Italy in February 
vid the St. Gothard. The corresponding deliveries in 
January were 4590 tons. 





Port ADELAIDE Gravine Dock.—Mr. H. C. Fletcher 
is making progress with a graving dock at Port Adelaide. 
The excavations have reached a depth of 18 ft. 6 in. below 
the level of low water, and there is every promise of a fine 
even bottom. Limestone has been reached, and the rest 
of the excavations necessary could be finished in a month. 
Owing, however, to the uncertainty which still exists as 
to the proper boundary, Mr. Fletcher is unable to proceed 
with le work in some important respects. Pending a 
settlement of the question it is impossible to say whether 
the dock will be made as long as originally prea’. viz., 
600 ft. Meanwhile the digging out of the basin proceeds 
cautiously. A pump is occupied for eight hours daily in 
removing the water which flows in. At some points it is 
fresh water drained from Lefevre’s Peninsula, and at 
others it is apparently soakage from the river. In some 
laces bags of sand have been used to keep the sides from 
‘alling in. Mr. Fletcher is erecting another large pump 
on the embankment, dividing the river from the dock to 
assist in keeping the bottom clear for the workmen to 
excavate. So far the task of dry excavating has presented 
no special difficulty. The spoil has been utilised to re- 
claim adjoining land and to raise a public road, and the 
area thus improved will be altogether about three acres. 
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MACHINE TOOLS. 


12,151. A. J. Boult, London. A Potthof, Berlin.) 
Corrugating and mending Sheet Metal. (8d. 7 Figs.) 
September 8, 1884,—The object is to produce corrugated sheet 
metal by means of rollers of special form in such a manner, that 
one-half of a corrugation is produced ‘at each passage of the metal 
through the machine. The rollers also serve to finish the corru- 
gated sheets, and by suitable adjustment of guide rollers in front 
of the corrugating cylinders the sheets may be also bent, all three 
operations being performed by one machine. (Sealed February 12, 
1886). 


1886. J. Robson, Handsworth, Staffs. Machines for 
Hammering, Stamping, and Punching, Operated by 
Explosive es. (8d. 10 Figs.) February 11, 1885.—Where 
a vertical cylinder is used, tle piston, with its rod and hammer or 
other tool attached, is drawn up to the top of its stroke by springs 
(not shown) against a buffer fixed on its rod between the hammer 
and bottom cylinder cover. The lower end of the cylinder is open 
to the atmosphere. A charging piston 12 is used in the upper end 
of this or in an adjoining cylinder for drawing in a charge of 

and air, which forces the hammer piston down on losion. The 
charging yee is worked by a connecting-rod 21 and crank 22 on 
a flywheel shaft 23, which my be o,erated hy hand or other suit- 





able means. When the byes DF gop is approaching the Mee of 
its stroke the gases are explcded by moving a perforated slide 
between a gas flame 28, and the air and gas portway 16, so as to 
allow the flame to enter. A lift valve on the charging piston 
allows the burnt gases to pass and out of the exhaust port 15 when 
the pistons are approaching each other. A channel cut in the side 
of the cylinder equalises the pressure above and below the charging 
ne The cylinder may be oiled by cotton wicks 10 hanging 
tom the hammer piston and dipping into an ofl channel 11 on the 
bottom of the cylinder. (Sealed March 30, 1886). 


2481. R. H. N. Alleyne and C. Scriven, Leeds. 
Machine for the es of Metallic Plates. 
(Sd. 3 Figs.) February 24, 1885.—This invention relates to a plate- 
edge planing machine adapted to plane a set of plates, simul- 
taneously at two edges at right angles to one another. The two 
beds are placed at right angles. One bed is situate above the work 
to be operated upon, and has a movable saddle provided with a 
transverse sliding tool-holder, which is governed in its transverse 
movement by an adjustable guiding “forme.” The reversing 
motion of one tool-holder is controlled by the motion of the other 
the medium of suitable mechanism. (Sealed March 8, 


2934. A. Ransome and T. J. Wilkie, London. 
Wood Planing anda Moulding Machines, (8d. 3 Figs.) 
March 5, 1885,—This invention has reference to wood planing and 
moulding machines having feeding apparatus provided with upper 
and lower driven rollers, the latter being rendered movable by 
beingcarried by arms around the centre of a toothed wheel from 
which they derive their rotation, The two side frames, in which 
the feed rollers are carried, are brought near together, and the 
a are placed outside these side frames, (Sealed March 26, 


Je 


$213, J. Butler, Halifax. Slotting and Shap 
es, {lld. 4 Fiys.) March 12, 1885.—This nes 
refers to means for regulating the stroke of tools of slottin 
and ees machines, in which the ram is counterbalan 
and a quick return te by means of a slotted lever. A 
spurwheel is arranged cn each side of the slotted lever. These 
wheels are bored eccentric and the holes are recessed to receive 
two discs, which are also bored eccentric to receive a bolt which 
_ through the sliding block in the slotted lever. To regulate 
bel stroke of the tco', motion is rf» the spurwheel, and the 
t within the diso is thus moved nearer to or further from the 
lana giving a shorter or longer stroke. (Sealed March 26, 


3774. E.Tangye, Redruth, Cornwall. Tube Rolling 
Machine. (8d. z #ige.] March 24, 1885.—This invention relates 
- & machine for drawing or rolling light metallic tubes for fuze 
bo — purposes. The tube mae be filled with gunpowder, and 
Hof en reduced to the uil dimensions by being passed 

tween a number of rolls, (Sealed April 2, 1886). 


ol B. P, Walker, Moseley, Worcester, C. 2 
Ketle ’ and T. D. Clare, Handswor 
Staffs, Machinery for Forging Nails and other 


Articles. (11d. 13 Figs.] March 25, 1885.—This invention relates 
to machinery in which nails are produced from a metal rod by 
means of a series of blows given in rapid succession by four 
hammers, arranged round the axial centre line, and acting alter- 
nately in pairs, the action of the hammers being governed by a 
pattern interposed between their fulcra. In the improved 
machine the metal rod is fed in between gripping dies which close 
and hold it, whilst a heading tool advances and forms a head on 
the part of the rod protruding from the dies. The rod is then fed 
forward, and hammers, actuated by the pattern moving between 
their fulcra, gradually close and forge it from head to point to a 
finished nail, which is then separated from the rod, leaving = 
protruding through the gripping dies to form the head of the 
next nail. (Sealed April 6, 1836). 


4031, O. Imray, London. (F. Pravsil, Kladno, P: .) 
Rivetting. (8d. 9 Figs.) March 380, 1885.—The object is to 
employ for rivetting plain bolts instead of rivets provided with 
heads, so that both heads of the rivet are formed at the same time. 
For this purpose a gauging arm or abutment is — beside 
the rivetting die, and the plates to be rivetted are held against 
this adjustment, and, when both dies, bearing against the ends of 
the bolt, begin to spread them, the adjustment ceases to act. 
The abutment is held in position by means of a spring or by 
hydraulic pressure so as to be capable of yielding when the 
rivetting pressure is applied. (Sealed March 30, 1886). 

4183. W. H. Berry, Sowerby Bridge, Yorks. Tool- 
Holders, (6d. 5 Figs.) April 2, 1885.—The combination of a 
right and left-hand tool-holder is effected by providing, in the 





enlarged portion of the tool-holder, two holes, diverging in opposite 
direction, for carrying the tool. By the action of a right and left- 
hand thread (arranged as shown) the tool is firmly gripped. (Sealed 
April 6, 1886.) 


8417. A.M. Clark, London. (EF. Pement, Esmond, Da- 
kota, U.S.A.) Lathe Face-Plate and Chuck Attach- 
ment. (8d. 7 Figs.) July 11, 1885.—This invention relates to a 
face-plate and chuck attachment by means of which the operator 
is enabled to bring any point on the face of his work to the centre 
very easily and rapidly. The part A, which is screwed on the lathe 
spindle, is provided with an eccentric projection D, which is passed 





into a split collar, which can be opened and closed by a screw, 
80 as to bay! the projection D. The worm spindle J engages 
with teeth P formed on the part C. By turning the worm spindle 
J the face-plate C is revolved. The split collar Q formed on the 
central part B can be clamped on the projection O by means of a 
screw. (Accepted March 2, 1886). 

9403. W. P. Thompson, Liverpool. (J. H. Mertens, 
Berlin.) Improvements in Machines for Shaping or 
Cutting Nuts and Bolts. (8d. 7 Figs.) August 7, 1885.— 

















Thisinvention has for its object the construction of a machine for 
shaping the faces of square, hexagonal, or other nuts, bolt-heads, 
and the like simultaneously. The cutters os are of greater dia- 








meter than the rough surfaces to be shaped, and are all affixed 


radially to spindles ¢ in the same plane, as shown in Fig. 1. The 
alternate rotation of the spindles allows the angles of the cutters to 
intersect each other’s circle of rotation without a Ss 
are tool-holders and scrapers designed to remove automatically the 
ragged edges formed on the corners of the nuts on ,the descent of 
the rod A with the shaped nuts. (Accepted March 2, 1886). 


11,910. D. D. White, D 1, Kingston-upon-Hull. 
Machine for e Bars previous to Caulk- 
. (8d. 4 Figs.) October 7, 1885.—This machine is adapted 
for planing both edges of angle bars simultaneously, (Accepted 
March 5, 1886). 


12,369. W. H. Barker, G. Barker, and G. Embery, 
Fenton, Staffs. Oval Lathe. (8d. 5 Figs.) October 16, 
1885.—This lathe is designed for turning wood handles or hafts of 
an oval section. An oval motion is imparted to the shaft by means 
of an eccentric chuck with a separate collar or ring, which is 
wer behind the face-plate of the chuck and firmly bolted to the 

eadstock. (Sealed March 26, 1886). 


Connecticut, U.S.A.) Punching and Drawing Sheet 
Metal. (sd... 5 Figs.) October 28, 1885.—This invention relates 
to improvements in machinery for punching and drawing sheet 
metal in which an adjustable bed is provided to support the fixed 
die, and has above it a slide arranged for vertical reciprocation, 
and carrying a punching ordrawing die. In order to produce the 
swinging or angular adjustment of the press, the frame which 
supports the bed and slide, is hung upon bearings concentric with 
the shaft. The frame may swing about these asa centre of motion 
without disturbing the axial centre of the driven shaft. (Accepted 
February 23, 1886). 

14,946. A. Siowerdt, Oerlikon, Zurich. Lathes. 
(8d. 14 Figs.) December 5, 1885.—Means are provided for pro- 
tecting workmen from the danger of getting between the tooth 
wheels of the headstock. This invention further relates to means 
for cutting threads by the sole use of worm and rack. (Sealed 
March 23, 1886), 


45. C. Fairbairn, Sale, Chester, and M., Wells, 
Manchester. Agperesas for For; Screws by 
Rollers. (8d. 9 #gs.) January 1, 1886.—The bolt or screw 


blank 18 introduced between the peripheries of helically grooved 
rotating rollers that are pr towards each other, and is 
comned ty the action of the rollers to revolve, and also to travel 
to and fro between them. By this action a screw thread is formed 
upon it. Either three or four rollers may be used. (Sealed April 
9, 1886). 


MANUFACTURE OF BOILER TUBES. 


3557. S. Fox, Leeds. Manufacture of Metallic 
Tubes for Flues and Shells of Steam Boilers. [11d. 
10 Figs.) March 19, 1885.—According to this invention the tubes 
are produced by an operation called ‘* squirting,” which consists in 
causing mild steel in a molten state to rise by pressure into a suit- 
ably prepared mould. The cavity a@! in the metallic base a, re- 
ceivee the molten metal. b is the cylindrical mou'd or matrix 
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fixed by staples ¢ and cotters d or otherwise. c! is a central pin, 
which serves to guide the bottom end of the ram d, the upper end 
of which is guided by means of the parts b?. The ram, on descend- 
ing, expels the whole of the molten metal from the recess @! into 
the matrix. ffare vertical grooves for the escape of gas generated. 
g pe > a covering of yielding elastic material. (Sealed April 6, 
1 


MANUFACTURE OF METAL TUBES. 


4499. F. Elmore, London, Manufacture of Metal 
Tubes and Cylinders. (8d. 11 Figs.) April 11, 1885.—This 
invention relates to the manufacture of metal tubes and cylinders 
by means of electro-deposition of metal upon cores or moulds. 
When a hot hath is used, the core is made slightly smaller than 
the interior of the tube to be produced so as to compensate for 
expansion. When of the required thickness, the electro-deposited 
tube together with the core A, is remov.d from the bath, and the tube 
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ia separated from the core by cooling the latter ; the greater shrink- 
age of the core as compared with the shrinkage of the deposited 
metal, frees the tube from thecore. The core consists of a shell of 
suitable material (type-metal, &c.), coated or otherwise prepared to 
receive the electro-deposit and resist the action of the bath. 
The cores may also have apertures at each end for the og wy ° 
filling the inside of the shell with a cooling mixture after the de- 





posit has taken place, so as to insure a rapid shrinkage. In the 


12,987. W. R. Lake London. (N. C. Stiles, Middletown, 
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case of a cold bath the tube and core are heated together, and the 
separation is effected by means of the unequal expansion. To 
burnish the tube in the bath the core is rotated on its axis, and a 
traveller 1, upon which are mounted burnishing surfaces such as 
agates, is actuated to and fro by a worm and other gearing. 
(Accepted February 9, 1886). 


SHARPENING TWIST DRILLS. 


3076. E. D. Barker, London. Sharpening Twist 
Drilis. (8d. 4 Figs.) March 9, 1885.—The arm A which carries 
the whole apparatus, being secured in proper position with relation 
to the sharpening wheel A?, the drill D to be sharpened is placed 
in a Y groove in the piece C and clamped in place by the bearin 
piece E, which leaves it free to revolve in the groove. The tank 
end of the drill D is placed on the conical end of the spindle H1. 
The headstock F is adjusted and clam on the bar B to the 
proper position. The division plate and driver J is clamped on 
the shank of the drill. The spring I? acts to hold the drill against 
the end of the spindle H!. The drill is advanced towards the 
grinding wheel by means of the feed screw H2, and the shaft L is 
caused to turn backwards and forwards by means of the handle 
shown dotted at T. This causes the arm B to oscillate with its 
-grooved piece C, headstock F, and drill D, round the fulcrum 
B' of the bar B, so as to traverse the one cutting edge of the drill 
across the grinding wheel ; the arm M, link N, and arm K, cause 
the division plate J and the drill D to rotate partially in the same 
way. A compound motion of the drill is thus produced, composed 
of a partial rotary motion round its axis and an oscillating motion 




















round the fulcrum B', which has the effect of traversing the end 
of the drill across the face of the grinding wheel and of causing 
the drill to move endwise towards the grinding wheel as the drill 
is rotated on its axis in one direction, and to move it away from 
the wheel as it is turned ir the opposite direction, the whole effect 
of the compound motion being, that, as the sharpening wheel grinds 
one cutting edge to the required shape, it produces the requisite 
chisel form of the a and gives the clearance at the back of the 
cutting edge. When one cutting edge is ground, the drill is 
caused to retire ; the spring bolt I is turned a quarter round by 
its handle, so as to release the notch in the driver J, The latter, 
with the drill, is then turned round half a revolution, to bring the 
other cutting edge of the drill into position to be acted upon. 
When one edge of the drill is ground the thumb-screw W is 
brought into contact with the stop X, and a washer is secured 
on the screw H2, so that, when the other edge of the drill is ground, 
the forward rotation of the feed screw is stopped, when the thumb- 
screw W again comes against the stop X, whereby equal sharpen- 
ing of the two cutting edges of the drill is insured. (Accepted 
February 5, 1886). 
SMALL TOOLS. 


1150. W. Taylor, Hawick, Roxburgh,N.B. Obtain- 
ing the True Centre of Ends of Round or Square 
Metal Bars. (8d. 1 Fig.) January 27, 1885.—This invention 
relates to a centering device consisting of a pair of frame bars, upon 
which are fitted, free to slide longitudinally and projecting radially, 
a pair of slotted bars which hold the guide of a spring-pressed 
centre punch. When the two frames are applied along the side 
of the bar the centre of the punch will indicate the centre of the 
end. (Sealed February 23, 1886). 


2785. J. Willis, Sheffield. Picks and Hammers. 
[sd. 8 Figs.) Maroh 8, 1885,—This invention relates to means 
for securing picks, hammers, and similar tools, to their shafts by 
means of a shaft head which is 89 adapted that a set of various 
tools may be worked at either end by one shaft without reversing 
the position of the tools in the socket, each tool being replaced in 
turn asdesirable. (Sealed March 9, 1886). 


3534. O. Flagstad, Hamar, Norway. Vices. (8. 
8 Figs.) March 19, 1885.—This invention relates to screw vices 
which admit of a rapid opening and closing of the jaws, when the 
screw is released. Ashort pressure screw is employed in combina- 
tien with a clamp engaging in a toothed retaining wedge, to- 
gether with a spring for holding the clamp. (Accepted March 5, 
1886). 


4782. T. Hunt, Attleborough, C, Pegg and F. Tur- 
land, Chilvers Coton, Warwicks. Improvements in 
Vices. (Sd. 12 Figs.) April 18, 188.—A lugged semicircular 
or curved washer is interposed between the collar of the vice 
screw and the movable jaw or leg, and a similar washer is placed 
between the collar o! the vice and the fixed jaw. By means of 
these washers, a level and continuous bearing for the collars of the 
vice screw and vice box is provided, and the screw is relieved 
from uneven strain. (Sealed April 9, 1886). 


5114. J. Parkinson, Bradford. Parallel Vice. (sd. 
11 Figs.) April 24, 1885.—By the actuation of a lever, cam, or 
screw the divided nut with which the vice is fitted, is disengaged 
from the screw, thereby liberating the loose jaw, which can be 
moved to or from the fast jaw by hand independent of the screw. 
When the nut is in contact with the screw, the loose jaw is moved 
as in an ordinary vice. (Sealed April 13, 1886). 

12,952. S. Baum, Berlin. Machine for Simul- 
taneously Sha several Surfaces of Nuts and 
other Prismatic jes. (8d. 3 Figs.) October 28, 1885, 


—A number of cutter-holders operate simultaneously upon the 
several surfaces of regular prismatic bodies both in a horizontal 





andin a vertical direction without a change in the constructive 
parts of the machine being required. (Sealed March 9, 1886). 


13,042. P. Jensen, Middlesex. (J. B, Siden, Nybo, 
Pies pong Improvements in Apparatus for Co 
Steel Wire. [8d. 8 Figs.] October 29, 1885.—The object of 
this invention is so peers convenient means for coiling hardened 
wire into cylindrical or conical spirals. The wire having been first 
fastened to the end of the core on which it is to be coiled, the core is 
caused to rotate a fewturns. The wound-up wire is then clasped 
by a pair of pincers which have part-circle recesses with screw 
threads at one or more places. The wire spiral thus clasped during 
the rotation of the core, acquires a greater initial carrying capacity. 
(Sealed April 18, 1886). 

15,406. J, Laybolt, Wakefield, Mass., U.S.A. Saw 
Set. [8d. 6 Figs.) December 15, 1885.—Consists of a head with 
a fixed lower jaw, provided with a fixed handle in combination 
with a elamp lever pivotted in the head, and forming a movable 
upper jaw. A set lever governs the set of the teeth automatically 
according to their thickness, (Sealed April 8, 1886). 


PUMPS. 


3503. T. I. Cammell, London. Hydraulic Testing 
Pumps. (8d. 8 Figs.) March 18, 1885.—An inner plunger 
works in an outer plunger in the same cylinder. The two 
plungers may be ted when it is desired to pump up for 
pene and the outer annular plunger may be connected with 
the pump cylinder when it is desired to Mon up for pressure, one 
working lever only being employed: (Sealed April 9, 1886). 


5715. J.C. Merryweather and C. J. W. Jakeman, 
Greenwich. Pumping Engines. (8d. 6 Figs.) May 9, 
1885.—In order to render the suction and delivery valves readily 
accessible, the suction box 12 is made separate from the pump 
barrels, and is furnished with an interior diaphragm 15 provided 
with inlet openings and valves 16. Delivery valves 18 are formed 














in the plate 17, which serves to close the suction chamber. The 
passages 19 establish communication between the upper ends of 
the suction chamber and the respective ends of the pump barrels. 
24 is the suction inlet, and 25 an air vessel connected to it. 26 
are wrought-iron or steel stays whereby the steam and pump 
cylinders are stayed together. (Accepted March 2, 1886). 


DREDGING, &c. 


7333. C. W. Hunt, West New mates. New York, 
U.S.A. Dr g and Hoisting anery. (Sd. 5 
Figs.) June 16, 1885.—A single hoisting chain is used for open- 
ing and closing the bucket. Assuming that the bucket has reached 
its highest point, and has discharged its load and remains open, 
the hoisting engine pays out the chain B, and the open bucket 
descends. When the bucket has reached its destination, the pay- 
ing out operation is continued, and the slack of the chain is taken 
up by the weight E descending. The clutch c is then thrown in, 





and the engine is caused to draw in the chain so as to revolve the 
wheel D, clutch c, shaft a, and drums d, thus winding up the 
chains e and closing and loading the buckets. The bucket is 
closed when the weight E reaches its highest point, and the clutch 
c is then disengaged, freeing the chain wheel D, the ratchet wheel 
and pawl f holding the buckets closed. The further drawing in 
of the chain raises the bucket to the required height, and the 
pawl f is disengaged to open the bucket and release its contents. 
(Accepted March 5, 1886). 


HOISTING, HAULING, &c. 


2482. J. S. Stevens and C. G. Major, London. 
Rende Lifting Machinery Self - Sustaining. 
(ls. 1d. 34 Figs.) February 24, 1885.—This invention has refer- 
ence to self-sustaining lifting machinery in which a friction clutch 
is combined with bolts in such a manner, that the weight of the 
load draws the frictional surfaces into contact, but, when the 
driving rope is pulled, the resulting deflection of the shaft acts on 
the bolts so as to release the friction flanges, thus allowing the 
machine to revolve. (Accepted February 2, 1886). 


2616. J. T. Moore, Crewe. Presses for Lifting 
Heavy Weights. (8d. 2 Figs.) February 26, 1885.—Two 
wedge-shaped eccentrics, the round edges of which are in con- 
tact, are employed for producing a high pressure with a minimum 
of friction, (Sealed April 9, 1886). 
2904. W. ierweee, Huddersfield. Safety A 
tus for Hoists. (6d. 4 Figs.) March 5, 1886) —Tins 
nvention relates oe type for automatically opening, and for 
bolting, when closed, the entrance bars or doors to the ) sng so 
as to prevent accidents by insuring the entrance being at all times 
closed, except when the cage or hoist is on the floor level, For 
this purpose useis made of a double inclined cam surface attached 
to, and travelling with, the cage, and operating a wheel. (Sealed 
March 19, 1886). 


4192. G. Henkel, Cassel, Prussia. Ho Ma.- 
chinery. (8d. 5 Figs.) April 2, 1885.—This invention relates to 
actuatin hani for hoisti hinery in which, on re- 





leasing the operating crank B, a friction disc @ is so turned rela- 
tively to another by the action of springs, that, through the 








medium of a screw-threaded sleeve y, the, friction surfaces of the 
dises are pressed against each other, whereby the stoppage of the 
disc b is automatically effected, the disc a being retained in posi- 
tion by ratchet pawls wu t, whilst, during the backward rotation of 
the crank, the seremeden ofthe discs takes place. The pressure 
between the friction surfaces of the discs is adjusted by means of 


the nut c and cotter zx In order that the backward rotation of 


Fig 2 | 

















the crank B can only take place to a certain extent, an adjustable 
stop, consisting of a ge A pons with a pin or projection /", is 
arranged upon the hub of the disc a. ‘Oo prevent accidents 
through the breakage of a ratchet pawl two pawls wt are provided, 
one of which is subjected to pressure, the other to tension. (Sealed 
March 28, 1886). 


4236. F. m, Kilburnie, Ayr, N.B. Ma- 
chinery for Metals. [8d. 4 Figs.] April 7, 1885. 
—This invention comprises improved arrangements of hydraulic 
apparatus for acting on the ingots or blooms after each passage 
between the rolls. The rams of the hydraulic cylinder act by 
means of lifters so as to turn the mass of metal, and at the same 
time move it opposite to different grooves or passes of the rolls. 
The cylinders are worked by means of an accumulator in the 
ordinary way, and their pipes are led toa raised platform where 
the valves are arranged so as to be directly controlled by an 
operator having a full view of the action of the machinery. (Sealed 
April 6, 1886). 


MISCELLANEOUS. 


1618. P. Jensen, London. (F. Wegmann, Zurich, Switzer- 
land.) Adjustable Wheel for the Rollers of 
Roller . (Sd. 9 Figs.) February 5, 1885.—Between 
two spurwheels is interposed a third wheel which has inner and 
outer tooth rims and is mounted eccentrically to the roller spindle 
carrying the inner driving wheel and adapted to keep in un- 
changeable gear, while the outer tooth rim can be adjusted. 
(Sealed March 23, 1886). 


1918. E.S. Hiei , London. Lathes for Trimming 
the es of Hollow Articles of Sheet Metal. (8d. 12 
Figs.) February 11, 1885.—This lathe is designed for trimming 
the edges of hollow articles of irregular form. A cam having a 
groove corresponding in shape with the periphery of the article 
to be formed, is fixed upon the spindle in combination with a 
stationary eS in such a manner, that the article to be turned 
will always be kept in its proper position relatively to the cutting 
tool. (Sealed March 16, 1886). 


2595. C. Davy, Sheffield. Hydraulic Valves. (8d. 
3 Figs.) February 25, 1885.—This invention relates to a com- 
pound automatic hydraulic valve for hydraulic forging presses, 
consisting of a tubular plug valve controlling the communication 
of the pressing ram cases with the low-pressure main. The plug 
valve is surrounded by an annular chamber wherein high-pres- 
sure water acts to open the tubular valve; an inner spring-loaded 
valve, opening in the opposite direction, controls the communica- 
tion of the high-pressure main with the eine ram cases, the 
Feso) being arranged to operate automatically. (Sealed April 2, 


3459. W. R. Lake, London. (H. Gruson, Buckau, Mag- 
deburg, Germany.) Improvements in rushing or 
Grin Mills, [8d. 3 Figs.) March 17, 1885.—This inven- 
tion relates to mills of the class known as “ Chilian mills,” in which 
the stones or rollers are fitted to rotate upon horizontal shafts, 
and are pended from a b carried by a vertical shaft. 
In machines as hitherto constructed, whenever the weight of the 
stone is borne by its suspension rods, considerable friction is pro- 
duced between the eyes of the said rods and the bushes or sleeves 
fixed to the stones. A ding to the p t invention the sus- 
pension rods are made with eyes which encircle the bushes fixed 
upon the axles of the stones which are fitted to rotate upon them. 
In this manner the friction is greatly diminished, so that the 
stones can freely rotate on their axles and will roll upon the mass 
- be crushed instead of pushing the same before them. (Sealed 








2, 1886). 
3704. J. H. ‘e, Glossop, Derbys. Trans- 
mission of Power by Means of Bands. (8d. 4 Figs.] 


March 23, 1885.—This invention relates to means of saat 
wer from a drum to the mules, twiners, and spinning an 
doubling frames in mills. A single endless band is coiled spirally 
round the tin drum and round all the wharves, and led over guide 

and tightening pulleys. (Accepted March 12, 1886). 


$745. E. Edwards, London. (EF. Rothe, Breitenau, Ger- 
many). Cen al Machines. (8d. 1 Fig.) March 23, 
1885.—The drums of centrifugal. machines are strengthened by a 
number of a metal hoops. Below these hoops are suspended 
similar hoops of larger diameter which will occupy such a position 
as to restore equilibrium in the rotating parts if the materials in 
the drum be unequally distributed. (S March 30, 1886). 


8748 A. W. L. Reddie,London. (H. C. Sergeant, New 
York, U.S.A.) Rock Drills. [1ld. 13 Figs.] July 20, 1885.— 
This invention is applicable to machines in which a piston, to 
which is attached a drill or bit, is reciprocated within a cylinder 
which is supported upon a tripod so that it may be swung in any 
direction to properly direct the drill against the The inven- 
tion relates more especially to valve mechanism for controlling the 
admission and exhaust of steam to or from the cylinder, and to 
mechanism whereby the piston and its attached drill are rotated, 
and by which the breakage of any part of the machine is avoided. 
(Sealed March 19, 1886). 


UNITED STATES PATENTS AND PATENT PRAQTIOE. 

Descriptions with illustrations of inventions patented in t r 
United States of America from 1847 to the ye time, an 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(From our New York CoRRESPONDENT.) 

Quite a large number of members assembled at 
the Society house at the meeting held on March 18, 
as it was announced that a reply to Mr. E. B. 
Dorsey's paper on English and American railways 
might be expected, and further that Mr. Dorsey 
himself would be present to answer any attack. 
Human nature in its fallen state naturally seems to 
enjoy a contest of some sort. The whole history of 
the race proves this beyond peradventure ; it is 
simply a matter of education and culture which de- 
termines the character of the encounter. Thus far 
no adequate answer has been made to Mr. Dorsey’s 
able articles, and many were drawn out by the 
statement that at last some one had taken up the 
gauntlet Mr. Dorsey had thrown down. All who 
went solely for this purpose were in point of fact 
disappointed, but it is believed that no one present 
regretted coming, for the extremely able and in- 
teresting paper of Mr, Fitzgerald ‘‘On Evapora- 
tion,” amply repaid all who had the privilege of 
hearing it. 


EXPERIMENTS ON EVAPORATION. 

This paper of Mr. Fitzgerald’s, in a condensed 
shape, will form the basis of this article, the writer 
feeling quite sure it is well worthy of a place in your 
columns. The author regretted his inability from 
lack of time to prepare a suitable digest of his ex- 
periments, but after hearing his remarks, the 
audience did not share in his regret, for he pre- 
sented his subject in a most interesting manner and 
commanded their interest from ‘‘ start to finish.” 
As Mr. Fitzgerald had been afforded unusual faci- 
lities for investigation, so his results proved of 
unusual interest. He deprecated the fact that his 
subject was a dry one, although just why evapo- 
ration should be dry he failed to explain. 

The experiments dealt with were commenced ten 
years ago at Chestnut Hill Reservoir, Boston, Mass., 
with a box sunk in a metal tank, but in endeavour- 
ing to arrange them a year ago for publication, the 
author found so many complications involved that he 
resolved to make a new set of experiments. He had 
a tank constructed 10 ft. in diameter on a raft, so 
that it could be floated from point to point. The 
staves forming the sides of this tank were separated 
from each other to allow a free flow for the water, 
and were lined inside with copper. The arrange- 
ment is shown by the upper view published on page 
426. It was believed that by this method the temper- 
ature inside the tank would be the same as that of 
the reservoir ; this, however, proved not to be the 
case. The problem to be solved was the rate of eva- 
poration of water from a large surface, and, as has 
been stated, the data ran back over a series of years, 
the author’s present purpose being to verify the data 
from the present experiments and connect them 
with what had preceded them. Self-recording in- 
struments were used, and every effort made to eli- 
minate friction, or at all events to get it to the 
lowest point ; practically it was reduced to an insig- 
nificant quantity. The evaporation in a certain 
week considered as a maximum was .64 in. in a day, 
and this the author had never known exceeded in 
any other recorded observations. The instruments 
were self-recording thermometers and self-register- 
ing thermographs. The wind, humidity, evapora- 
tion, &c., were all carefully taken and systematically 
recorded, 

The evaporation in winter months has heretofore 
been assumed as a negligable quantity, but the 
author was able to demonstrate the great error of this 
assumption. He took a series of experiments to show 
evaporation from ice and from snow surfaces, and 
from a mixture of snow and ice. The ice surface 
was tested by means of a pan 14 in. by 18 in., these 
dimensions being chosen because ;}5 in. on that 
surface is equal to an ounce. The ice cut thin and 
planed down was fitted into the pan and observa- 
tions were made showing the law of evaporation 
fom ice surface or snow surface to be the same as 
that from water. 

In conducting these experiments the author 
Fong aphenomenon. The reservoir is seldom 
tozen over before December, and in 18865 it re- 


mained open even then, freezing in January, 1886. 
the 8 the reservoir after a week of warm weather 
be author noticed clouds of vapour arising from 
pes? water, the thermometer being 12 deg. Fahr,, 
The = temperature of the water being 38 deg. 


Tature 


tmosphere on falling suddenly in tempe- 
contained very little moisture, and the 


water being at a much more elevated temperature. 
gave a high evaporation. On observing the humi- 
dity, temperature, and wind, the author found the 
water evaporating at the rate of .23 in. in twenty- 
four hours. Although this was to be considered an 
extreme case, it shows it will not answer to neglect 
evaporation in winter. ‘The variations in the re- 
corded diagrams seemed at first puzzling, but theo- 
retical investigations verified them. 

Under ordinary ranges of temperature the sur- 
face of water is about 60 deg., and it reaches its 
maximum about 3 p.m. If the day is hot it does 
not attain the maximum till 7 P.m., and the mean 
temperature is about the same at night as during 
the day, since it takes all night to lose what it 
has gained during the ~ The author further 
found that relative humidity had nothing to do 
with it, thus verifying Mr. Dalton’s statement to 
this effect. The evaporation from a large area was 
also found to be very much greater on a cool day 
than ona hot one. The maximum evaporation 
noted, .64 in., occurred on a cool day succeeding a 
hot week. The author thought previous experi- 
ments on evaporation not reliable because they 
were made on small surfaces and exposed above 
ground where the wind struck the sidesand bottom 
of the tank. Mr. Greeve’s experiments, made in 
England, extended over twenty years, and gave 
25.721 in. rainfall and 20.613 in. evaporation, about 
80 per cent., while the present experiments gave 
rainfall 48 in. and evaporation 39 in., or about the 
same ratio. A comparison was then made between 
the experiments made by Mr. Croes and those by the 
author. Mr. Croes obtained 48 in. for the annual 
evaporation as against 39 in. by the author, but the 
former experiments were based on the use of tin 
tanks instead of wooden ones. Mr. Croes’ experi- 
ments at Boyd’s Corners gave a less result probably 
because the tanks were buried in the earth, bringing 
their temperature nearer that of the reservoir. 
Experiments made by M. Salles gave a maximum 
evaporation of .56 in. in twenty-four hours, so that 
in round numbers 4 in. may be considered as the 
mean evaporation in twenty-four hours. 

The author then proceeded to show that Dalton’s 
law claiming the entire evaporation to be the differ- 
ence between the force of vapour in the atmosphere 


exact. He cited the case of water heated to 86 
deg. and where the temperature of the air was less. 
In the water particles of vapour are evolved with 
great facility, but in the air the force of vapour is 
V- 
60 


v 


very small. A more exact formula was 





evaporation in inches per hour. 
To ascertain the influence of the wind, experi- 
ments were taken out of doors with aérometers at 


the same height as the tanks, and the formula 2 + 
gave the results of evaporation from water surfaces 
exposed to the air, and was decided by many experi- 
ments to be very close, but the data must be taken 
very accurately, and the velocity of the wind taken 
at the surface of the water and also the temperature 
at the same point. 

In answer to a question as to whether the depth 
of the tank affected the results, the author stated 
it did not, except so far as it influenced the tempera- 
ture at the surface, and that he had found greater 
evaporation from a deep pool than from a shallow 
one ; the shallow pool rising rapidly in temperature, 
also cooled rapidly, and the mean temperature was 
therefore less than that of a deep pool which rises 
slowly and cools slowly. 

To the inquiry as to whether the temperature 
was taken in the reservoir as well as in the tanks, 
the author replied it was; and the two tempera- 
tures corresponded pretty nearly, although in 
March he had found the water in the tank 10 deg. 
higher than in the reservoir in which it was floating. 
As the season advanced, however, this discrepancy 
disappeared, and at the close of the season the tem- 
perature in the tank was a little lower than in 
the reservoir. The mean was about the same, 
although, as stated, there was at times a difference 
due to circulation and radiation. As the raft was 
constantly moving about it always presented the 
same form to the wind and protected the tank against 
the waves, thus keeping the water in it free from 
disturbance and at the same level as that of the 
reservoir. 

In order to ascertain if the pressure of the 
atmosphere affected the evaporation, experiments 





were tried on water under an air-pump in order 


and in the water while nearly correct was not 


to obtain much greater changes in condition than 
those afforded by the ordinary barometric obser- 
vations, and after a careful series of experiments 
the author concluded it amounted to nothing in the 
ordinary conditions. To elucidate further the law 
of evaporation, the author explained it was simple, 
although many writers seemed desirous of mystify- 
ing the subject, and illustrated it by taking a 
barometer tube, and putting a little water in the 
top. At acertain temperature the mercury is forced 
down proportionately to the force of vapour from 
the water (V), and the vapour that is in the air (v) 
presses upon the water with a force due to its tem- 
perature ; the difference between them being the 
rate of evaporation, or V—v. 

The following Table shows the mean observed 
evaporation at Chestnut Hill Reservoir, near 
Boston, Mass: 

Mean Observed Evaporation at Chestnut Hill Reservoir. 

January ... wis ast aad oe 


February 1.20 
March ... 1.80 
April 3.10 

ay 4.61 
June 5.86 
July 6.28 
August... 5.49 
September 4.09 
October ... 2.95 
November 1.63 
December 1.20 


The lower illustration on page 426 shows the 
arrangements for making tests of evaporation under 
varying circumstances and at different temperatures, 
great attention being paid to shielding the testing 
tanks from the wind, and also noting the effect 
when the wind acted on them. The shed was so 
arranged that the wind could be completely shut off 
by curtains. 


ENGLISH AND AMERICAN RAILWAYs. 


Mr. G. Downe, superintendent of motive power, 
New South Wales, for Government steam tram- 
ways, presented the reply to Mr. Dorsey’s paper 
contrasting English and American railways, pub- 
lished in abstract in ENGINEERING.* Mr. Downe’s 
paper was read by the secretary, and took exception 
to Mr. Dorsey’s methods of obtaining information, 
a fact Mr. Dorsey himself mentioned in the paper ; 
he took, however, the reports of the British Board 
of Trade in some instances as being the best he 
could obtain. Mr. Downe thought while valuable 
as to information, Mr. Dorsey’s paper was fallacious 
in its conclusions. It may be said here, however, 
that the opinion in general in this country is that 
while Mr. Dorsey’s conclusions may be perhaps 
overdrawn as to the superior economy and efficiency 
of American railway administration because of 
the incompleteness of the returns accessible in 
England, yet they may be profitably studied 
by railroad men on both sides of the Atlantic, and 
that an averaging of some English ideas with some 
of ours would give a good idea of the best practice 
in America. It may be remarked at this point that 
a more frequent interchange of views might readily 
be effected if the various societies in England and 
America would only arrange it, and as it cannot 
fail to be of great value to both countries their in- 
terest should be aroused. For instance, if a member 
of the British Institution of Civil Engineers could 
purchase the Transactions of the American Society 
of Civil Engineers at cost, and vice versd, and if the 
American Society of Mechanical Engineers and the 
british Institution of Mechanical Engineers had 
the same interchange of courtesies, it would result 
in bringing English and American engineers more 
in accord, would increase their respect for each 
other, and be a new bond of union between the 
two great representatives of the Anglo-Saxon race. 
The fact—and it is the great one—remains that 
American locomotive power per ton hauled and per 
passenger mile, costs very much less here than 
abroad on the average, and this is in point of fact 
the true standard of locomotive efficienzy, for if 
engines in one country haul heavy loads and in 
another light ones, the statistics simply given per 
mile run afford no test whatever, and it is there- 
fore to be regretted that- England alone of all 
civilised countries is almost the only one giving no 
record based on tons hauled or passenger miles. 
With these preliminary statements, Mr. Downe’s 
tables relating to Australian Government railways 
are annexed, as they really were about all there was 
of his article. 

Mr. Downe’s paper was then discussed by various 








* See page 433 of our last volume. 
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AUSTRALIAN GOVERNMENT RAILWAYS. 


Some Particulura of the Ton Mileage, Load and Rolling Stock, with the Proportion of Deadweight Hauled to Load Carried. 














¥ j Grose Ton Proportion of Dead- 
Weight of Load Carried, Ton Mileage of Load. Ton Mileage of Rolling Stock. ; , weight Hauled to Load 
Mileage. | carried, 
Name OF CoLoxy, | | ow | | 2 
| Coaching | Goods | Weightof Load | = | 
Coaching. Goods, Coaching. | Goods. Total. | Engines and Engines and | Total. and Rolling Stock | 
| | Carriages. | Wagons. | Hauled One Mile, | | § 
| | 
tons tons, tons. tons. | tons. tons. | tons. | tons. | tons. | | 
New South Wales.. 765,014 3,124,425 11,591,674 | 169,555,989 181,147,663 | 293,566,711 | 612,867,545 | 906,614,556 | 1,087,569,219 25.32 | 3,62 | 4.90 
Victoria* .. > 2,367,352 2,272,361 No information in report to admit of these particulars being submitted. 
Queensland* a 69,737 08,635 | 372 t | t t t 215,816,715} endl 
South Australiag .. 276,403 955,978 | 1,232,376 8,469,649 31,795,322 | 35,264,971 | 79,713,597 87,554,671 | 167,268,268 | 202,533,239 | 25, 2.75 | 4.74 


8 given in the reports of the railways of Victoria and Queensland. The tonnage of load carried has been estimated by allowing the usual number of passengers tq 





* Only the b 
the ton and for the ba 


= r S 
lance of coac’ 











hing traffic taking the same proportion or ratio as experienced in New,South Wales, 


t No sufficient information in report to admit of these particulars being ascertained. 
i jo I~ ublished, From this source the gross ton mileage vehicles and load has been computed, 


t The weight of each engine in steam is given, and the average weight behind tender is also h u S \ 
§ Tramways included in South Australian reports ; and from the way in which the returns and accounts are submitted it is not possible to accurately separate the railway and tramway traffic, 





AUSTRALIAN GOVERNMENT RAILWAYS. 


entleman, who is the general manager of the 


Some Particulars as to the Work performed and the Operating Expenses incurred during the Year 1884 as gleaned ehigh Valley Railroad, thought the average weight 


from the Reports published by the different Colonies. 


of cars in general use here was about one-half their 





Name OF CoLony. 


| Average Miles of Railway Line 
Operated in 1884. 


Total Tonnage Hauled One Mile 
(Load and Rolling Stock). 


per Mile. 


Total Amount. 


capacity, and was so estimated in practice. Thus a 




















New South Wales .. 
Victoria* oe 
Queensland .. 
South Australia 


* Services of Railway Commissioners 1 not included in the Victorian report of total expenditure, 
t No information in report from which this information could be ascertained. 
+ Exclusive of cost of horse-power used on tramways, and inclusive of the above. 


1 
1¢ 


t | Total Operating Expenses. 


857,635 
872,187 





tons. YR ba 
1,301,259 1,087,562,219 509,554 | .1124 
1,277,425 | t 9: -_ 
215,816,715, 119,683 | .1331 | 11,502 
202,682,389 156,103 


AUSTRALIAN GOVERNMENT RAILWAYS. 


a | Cost per Gross Ton 


-1612 | 106,367 


‘Cost of Traffic! Cost of Ways) Cost | -e° | car of capacity of 50,000 lb. weighed a little over 
Branch. | _ soe | — nae, | #3 25,000 1 To get the net cdealte it is assumed the 

| ie __| g3 car comes back empty, which gives ton for ton. Thus 

| Ege - | is Laser te ae a e 25,000 lb. of the car hauled both ways for 50,000 lb. 

& | | & & Ie 3 2 2 Z 3; | of freight. Coal tonnage is even better than this ; he 

4 ig |? z Zig |p-soshsi 53 | considered the showing in Mr. Downe’s paper so bad 

. is. | 8 lo.| &-la a 32 24 37 6 4 that he wondered the railroads cited had not noticed 
i bs a 3s z*| PE BY323 "3 eg | it. Mr. Wellington showed that by this paper the 

3 —r% @ 5/3 #5 (s8ses 3 s §22 | cost of gross ton per mile was about 2} cents. He 

€ is8| g 8) 8 Ss |eseeece 224 | further stated that the lowest ratio he had ever 
rs ny ; ry | a eer era known was that of 7 tons of paying load to 10 tons 
$10,211 | ae gece | ogi | 44,107 .0100| .29  .46|.17 , 759,471 | Of dead load, and that included the waste carriage 
| 442,722 caas | 281,478 ihe 60,601 dd ‘ated das laabiais in ved tian pie In the —_ the trunk lines ~ 
: Fee one elke sittint tas dca "97 | is about three cars going east to one going west. 

-1265 | 106,422 | .1261 |16,018) .0190 | .44 | .66 “22, 201,927 | 0 ee Penhavivanls atid New York ‘Contra! the 














aie as ~~ | paying load is 74 tons to 10 tons of dead load. 

Mr. North then read a most interesting set of 
figures comparing English rates of freight with 
those of the Pool in this country. His English 
figures were obtained from the report of Sir 


Particulars ag to the Length of Line Operated, the Rolling Stock in Use, the Average Weight of same per Vehicle, Bernard Samuelson to Mr. 0. M. Norwood, pre 
. . . ’ oa 


and the Train Mileage run during the Year 1884. 


sident of the Association of the Chamber of Coin- 





Name or Couony, | 


Gauge, 


of Line Operated 


(1884). 


Average Length 


Rolling Stock Used in Traffic. | Stock. 


Average Weight of Rolling | merce of the United Kingdom, and was in answer 
to complaints of high rates in Great Britain. In 





Number of 
Engines. 


Number of 
Coaching 
Vehicles. 

Number of 
Goods 
Vehicles 

Total Pieces 
of Rolling 


| 
| | rain this the prevalent charges were compared with those 





New South Wales 
Victoria ok 
Queensland 


South Australia ..; { 


\ 





5 s Mileage. | of Germany, Holland, &c. The comparisons of Mr. 

@ | Engines, | Cgrcning |} Gooue | North were found to be so interesting that they 

a | | | are given below in some detail, and to an American 

| | | they have a strange oe - po pif be asad 

tns. ct. qr. tns. ct. qr.|tns. ct. qr.) | with the patient, long suffering of the English people. 

4 he . Ri 104 “ * § a pap rny Had Me Vanderbilt ved on your side Pe the 

2,132 | 1917 0 : ‘| 2,192,454 Atlantic, he would have left not 200,000,000 dols., 
3,320 | 8410 0; 715 2] 811 1| 1,782,716 { iheleding. but 200,000,000/. sterling. ; ‘ 

: Mr. North further showed the great difficulties 





* Also 2295 private coal trucks. 
+ No information relative to the weight of rolling stock is given in report of Victoria. 


and expense attendant on obtaining a charter for a 
railway in England. The railways had to form a 


t No information relative to the weight of rolling stock other than locomotives is given in report of Queensland. strong pool to keep up their high rates, and the 


AUSTRALIAN GOVERNMENT RAILWAYS. 


general public had to pay the bills. In this country 
there was greater competition, and, further, he 


Particulars of the Principal Items of Locomotive Expenditure incurred during the Year 1884. thought our locomotives ran more miles and carried 





Name or Couony, 


New South Wales 
Victoria .. 
Queensland & 
South Australia} 


} Exclusive of cost of horse power on tramways. 
In New South Wales the cost of holidays and sick pay to employés are not included in the wages cost shown under the different . x 
corvidien, Dat _ = separate schedules, No. — ; in the other colonies, however, these items would appear to be included under compared the freights therein mentioned with the 
n South Australia all wages incurred in “‘ running” are shown under the head of ‘“‘ Running Wages.” The amount shown to 
dead in a det head +a +, 


drivers and firemen in return has been arrived at from the information 





more freight. The rates Mr. North quoted for the 























es.” 





* No information in report to admit of this 
+ The particulars relative to the exp 





showing ber and 


drivers and firemen. 


The wi 


charged to cost of fuel. In 




















| $e | \cost of Repairs Cost of Repairs | ~2 i i Pool 

~ 3 Wages of | pairs Cost of Repairs xs United States were the published rates of the Pool, 

8 Baiia.:] Drivers and fee ge iam EA a Cost. “3 and he remarked no one ever got more than they 

<a ot "= ee tives. and Wagons. | BS asked. He cited further the case of a shipment 

3 | a3 ———|__—— | | 28 from New York to Joliet, Illinois (some 1000 miles). 

5 esa | | Es) = » § | nS. Be If these goods went by canal to Buffalo (about 400 

6 BA be 2. (BS ¢ BES 2 al 2. |RBS| ~ 34 miles), and thence by rail to Joliet, the rate was 

Fr g28 ay 285 se 222 83 282 33 [82/323 | 2.40, but if shipped by rail all the way it was 2.40. 

& | ec ge sok Ff Ssck FA 80 & £* §¢8) 85 | The question then arose whether Mr. nates 8 

2 | tone _| Bf ae | el | | al | eee eran eet ya eath 
--| 1,801,259 |1,087, .0183 | 128,931 | .0284 | 95,067 | 0210 , 79,833 | 0176 , 296,169 | .0653 | 509, were presuma e highest a I 

| La ass pos nenase [tonnes ena || Fra |" ontee "O*| eat roads. This led Mr. Goodwin to say, if there were 

872187 | 02598, 289 37,304 25,306 .0271 25,124 | .0200 | 22,261 | 0264 110,555 | .1310 | 186,183 webs the ida ie tales 66 take the freight 

CRT RR aREN eR ee for themselves and apply it to partially liquidating 

es ) e branch in Queensland are confined to the following brief entry: | the charges for carrying it. ; der 

Locomotive working {eaten wages, fuel, &, B.:-.-. aaa Mr. North mentioned the circumstances — : 

idhe; ee ee? See eee which Sir Bernard Samuelson’s report to Mr. Nor 


wood was made, and its information gathered and 


d New York, 


hicago an 
present rates between Chicag S. F. Pierson, 


t published in report | which had been given to him by Mr. 





fication of all employés in locomotive branch during the year. The wages of cleaners, pumpers, coalmen, . ae i ntion to 
&c., being computed from the daily rates and deducted from the total amount of o cemstaiong wagon” the balance pees the wages of | Of the Trunk Line Commission, calling atte 

es of coalmen has been computed and added to the fuel cost because in the other colonies this item is | the fact that though the dis 
ew South Wales the average daily rate of pay of a driver is 15s. 1d. per day and of a fireman 9s. 1d. points varies by different rou 


tance between the two 
tes from 912 to over 


Victoria and Queensland omit all information as to rates of pay to employés. 1100 miles. all rates are computed for a distance 0 
> 


members, and at some length ; the question of dead- ; States in contrast to Mr. Downe’s 3 tons of load to | 1000 miles. 
weight hauled was stated by Mr. Wellington to be 
about 7 tons of load to 10 tons of car in the United 





Also to the fact that the distance 


10 tons of car. Mr. E. P. North and Mr. Stanley | hauled here is much greater than in Englan i 
Goodwin also discussed the question. The latter! giving a larger divisor for termin 





al expenses. A 
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rates are in mills, or one-tenth of 1 cent = jd. 
The pound is valued at 4.84 dols. 


Rate Per Ton Mile. 


mas American 
—_—_ Trunk Line 
. Pig Tron. ‘tite Rate. 
miles 
Barrow to Sheffield 122 14.5 5. 
» Birmingham .. 161 16. 5. 
Iron Wire Packed and Unpacked. 

Birmingham to Coventry 19 110. and 63.6 iF 
= Manchester .. 4 @ ,, @. 7 

- Liverpool 97 46.9 ,, 30. a 

‘. London 118 ~ 508, 824 if 

4 Hull 1 346 >, 8 i 

2 Glasgow 286 2. ,, 22.5 ts 

Hardware. 

“a Manchester .. 84 51. 12. 

a Liverpool 97 48.3 12. 

vf London 113 50.5 12, 

* Plymouth 222 41, 12. 

a Glasgow -- «286 31. 12, 

= Edinburgh .. 298 26.6 12, 

Saws and Tools. 
Sheffield to Hull... Be 53 59.4 12, 
Cotton Yarns. 
Manchester to Hull .. 92 47.4 15. 
ei Newcastle 142 39.2 15, 
Cotton Goods, Export and Home. 

- Liverpool 31 53.2 and 82. 15. 

ve Hull o 92 47. 15. 

<a Birmingham 84 61. 15, 

He Bristol 117 42.3 15. 

* London .. 200 =. 25.5 and 43.9 15, 

Sg Exeter .. 266 39.7 15. 

Woollen, Worsted, and Stuf Goods. 

Bradford to Manchester 40 87. 15. 
oa Birmingham 120 58.3 15. 

= London - 196 48.7 15. 

_ Glasgow .. -- 210 47.2 15. 


Earthenware and China, Note, Trunk Line Rates. 


China 15, earthenware 7 mills per ton mile. 
Stoke to Birmingham .. re. 4 53.7and 77. 15. and 7. 
» London... | BS = 6 BF 
General Machinery, Export and Home. 


Leedsto Hull .. 51 59.2 and 118.5 
» Newcastle 100 «(27.8 ,, 34.3 


a Pa 


Agricultural Machines (Iron), Export and Home. 
Banbury to London 3 78 80. and 98. 7 
Bedford a <6 " 50 «90.4, «106.4 7 

a Liverpool ..  .. 152 65.8 ,, 86. 7 
Sugar. 
Liverpool to Mancheste . 31 85.8 5. 
Hull to Sheffield... om 53 53. 5. 
London to Northampton 67 39. 5. 
» | Sheffield .. 162 22.4 5. 
Greenock to Newcastle.. 186 17, 5. 
Cotton. 
Liverpool to Manchester Pe $1 56. 5.4 
Wood. 
J - Ee 71. 9 
Tea. 
. 2 ae we 81 84.5 15, 
Oranges. 
é & ~~ 2 71.6 12 
Tallow. 
” P= a oe 81 61.7 6 
Bacon and Ham. 
” ” oe is 31 71. 6. 
Grain and Flour, 
Liverpool to Birmingham 97 31. 5. 
Bristol a ee 94 20. 5. 


All the American rates given should be multi- 

plied by +43 for exactness of comparison, as the 
English rates are on gross and the American on 
net tons; for example, the rate on grain from 
Liverpool to Birmingham, 97 miles, is 3.02 dols. 
per gross ton and the rate on grain from Chicago to 
New York is 5 dols. per net ton or 5.60 dols. per 
gross ton. 
__In this connection it would be of interest to know 
if the British rates are ever ‘‘ out,” and to what 
extent freight cars are allowed to stand on pri- 
vate side tracks for the convenience of shippers or 
consigners. As has been shown here, railroads 
sometimes allow consigners to retain freight cars 
for a week or more without extra charge. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Iv our notice of last week we brought the pro- 
ceedings of the recent meeting of the Institution of 
Naval Architects down to Thursday evening, and 
We now propose to deal with some of the papers and 
discussions on Friday the 16th inst., leaving the re- 
mainder for next week. 

On taking the chair at the meeting of Friday, 

ord Ravensworth made the pleasant announcement 
of which we have already made mention, viz., that 
there would be an autumn meeting this year in 
Liverpool. He likewise stated that no less than 








sixty new members and associates had been elected, 
the largest number in one batch since the Institu- 
tion was founded, and that a still further con- 
tingent was down for proposal. 


MouttiPLe Screws. 


The first paper set down for reading was contri- 
buted by M. M. Marchal, a French naval con- 
structor, who is also a member of the Institution. 
The paper, which was read by Mr. Holmes in the 
absence of the author, gave the results of some 
experiments made with a steam launch, the Carpe, 
which had been built for experimental purposes to 
represent to a scale of one-tenth full size an ironclad 
of 105 metres long, and having three screws placed 
at the stern so as to combine the ordinary twin- 
screws and single screw arrangement in one vessel. 
These experiments were carried out by M. de Bussy, 
and have a military rather than a mercantile inte- 
rest, so far as ocean-going vessels are concerned, 
although the multiplication of screws might have 
advantages in shallow-draught steamers for river 
navigation. 

The speed intended for the ironclad represented 
was 17 knots and the revolutions 120. This high 
number of revolutions in the ship itself would be 
rendered possible by the comparative smallness of 
the screws and the lightness of the engines. The 
number of revolutions required for the model were 
380, in order to reach the speed of 5.38 knots cor- 
responding to the 17 knots of the ironclad. Each 
screw was turned by asingle engine. The use of 
three independent motors proved that by mounting 
some of the screws in advance of the remainder, the 
ease of rotation was greatly increased. Three 
screws with aratio of pitch to diameter of 1.25 and 
three of a ratio of 1.55 were tried, the result 
showing the greater pitch to be more favourable to 
speed, due to the fact of the mutual influence of the 
propellers ; and this influence, which was scarcely 
perceptible at about 500 revolutions (for during the 
experiments the revolutions reached as high as 700) 
was very marked with the screws of small pitch 
when driven at about 650 revolutions. When the 
central screw was suppressed, the propellers were 
naturally more independent, and the screw of 
smaller ratio pitch, 1.25 to the diameter, had the 
advantage, and an increase of speed was obtained 
when the central screw was removed. 

The better of the two sets of three screws hardly 
attained the efficiency of two larger screws, although 
on the other hand the draught was increased. 
When the two outside screws were placed in ad- 
vance of the central one the effect of an exaggerated 
speed was less felt. By bringing the exterior screws 
to the usual position fore and aft, but placing them 
closer to the keel, they still being in advance of the 
central screw, it was found that a loss was expe- 
rienced at slow speeds, while the contrary was 
noticed at high speeds, This is attributed to the 
greater resistance of the shaft brackets when steam- 
ing quickly. Experiments were also made by 
revolving a screw in air and holding the flame of a 
candle near, but the results of these trials are not 
likely to help the subject much. 

The results of the experiments are summed up in 
the paper as follows : 

With vessels of the form of the Carpe three 
screws are, from the point of view of speed, very 
nearly equivalent to two screws of the same pro- 
pulsive surface, and immersed to the same depth, 
when the most favourable position is chosen for 
each system. 

Twin screws when under the above-mentioned 
conditions of surface and immersion, occupy in all 
cases positions which are disadvantageous in their 
relation to the requirements of war, and which are 
difficult of access in roadsteads and ports; on the 
other hand, it is possible to find for three screws, 
positions which are without inconvenience from the 
points of view both of fighting and navigation. 

In short, a circumstance which is most interest- 
ing in the case of three propellers is, that of all the 
positions which have been tested, those which are 
best sheltered by the hull are also those most 
favourable to speed. 

In a word, for a vessel of similar form to the 
Carpe, the best plan appears to be to employ a 
system of three screws placed like those in the 
second series of experiments, and having a ratio of 
pitch to diameter differing but little from that ordi- 
narily in use for vessels having single or twin screws. 

The discussion was opened by Mr. Thornycroft, 
who thanked the author for so valuable a paper on 
a subject of great interest, for as ships increase in 





size the necessity for decreasing the draught became 
very pressing, asharbours would not grow in depth in 
alike proportion. With regard to the mutual interfe- 
rence of the screws one with another and their closer 
proximity to the hull, what had been said afforded an 
explanation to the experiments he (the speaker) had 
made in which he had housed the screws in a hollow 
formed in the boat’sskin. This led him to propose 
to the Admiralty the building of some torpedo boats 
with a single screw in which the plating in the 
after part was arched upward so as to give room 
for the screw to revolve without descending too 
deeply. He had also placed two rudders one on 
each side, and he did not think that the results 
would show a loss of efficiency ; indeed, as a matter 
of fact, he found it increased. M. Marchal had 
referred to the number of revolutions mentioned 
as unprecedented in marine practice, but second- 
class torpedo boats were driven considerably above 
600 revolutions, and so long as the bearings were 
well lubricated there was notrouble. If they were 
neglected they spoke for themselves. The author 
exhibited on the wall a sectional drawing of an 
experimental launch with three propellers, each 
one partly revolving within an arch or tunnel 
formed for it in the run of the boat, so that the 
diawing looked as much like an outline of a three- 
arch bridge as anything else. In this case the 
speaker did not anticipate any trouble from screws 
interfering with each other. 

Mr. J. McGregor had constructed triple screw 
steamers in order to get light draught. They were 
98 ft. long, and steamed ten miles an hour, as good 
a result being got whether the central screw was at 
work or at rest. Curved shields had been fitted 
over the screws, and further trials were to be made. 

Sir Nathaniel Barnaby referred to Mr. Thorny- 
croft’s guide blade propeller. He had talked over 
the problem of fitting three screws to a vessel with 
Mr. White and the late Mr. Froude, and he 
thought the invention of Mr. Thornycroft solved 
the problem. 

Mr. W. H. White said that it was a good thing 
for a war vessel to have several engines, as the 
power could then be easily reduced when cruising, 
so that the multiple screw system offered induce- 
ments for its adoption, the light quick-running 
engines being also advantageous. But if there are 
to be multiple screws the speaker was of opinion 
that they must be on some such system as that 
being introduced by Mr. Thornycroft, and this was 
true for merchant vessels also. 

After a few remarks from other speakers the dis- 
cussion closed by the President moving a vote of 
thanks to the author. 


THE DIMENSIONS OF SCREWS. 


Mr. R. E. Froude next proceeded to read his 
contribution on the ‘‘ Determination of the most 
Suitable Dimensions for Screw Propellers.” This 
was a very long, complex, and abstruse paper of an 
exclusively mathematical character. It was placed 
in the hands of the majority of the members pre- 
sent only as the reading was commenced. Although 
a brave effort was made by the meeting to follow the 
author, or at any rate to appear to be doing so, long 
before the end arrived the allegorical figures with ° 
which the hall is adorned were receiving far more 
attention than the diagrams and formule the mem- 
bers had before them. Unless such papers as Mr. 
Froude’s are in the hands of those who wish to take 
part in their discussion a week or so before the 
meeting, they might as well be taken as read and 
the time occupied with matter lighter of digestion. 
It will not of course be supposed that we wish to 
undervalue Mr. Froude’s labours. His efforts to 
raise the designing of propellers from the region of 
mere empiricism into a science deserve the gratitude 
of all ship designers and marine engineers, and his 
labours cannot fail to have a most beneficial in- 
fluence on the progress of ship propulsion. 

It will be plain from what we have said that it 
would be impossible to give an intelligible abstract 
of the mathematical details of Mr. Froude’s paper. 
Their proper place is the Transactions of the Institu- 
tion or in the great treatise on the screw propeller 
which is yet awaiting the fulness of time. The net 
efficiency of a screw propelling a ship is the pro- 
duct of two component factors of which the one 
would express the efficiency that the ship’s screw 
would possess if working under analogous condi- 
tions in still water; the other the modification of 
this efficiency due to the conjunction of the screw 
with the hull. The first-named element has been 





named the “screw efficiency’ proper, and the 


[APRIL 30, 1836, 


e) 
Z 
a 
(2) 
(3) 
Z 
O 
Z 
tx] 














ev qvy}? pomoys Aoyy, “yoodser royjoue ut pz0oov | ‘uorssnostp oy} Ur yred oYeZ 07 poanqued oy “4oofqns | 
ut Ajajojdu1o9 e19M SOAIND OYy, “oOsed oY} 9G 07 OY} UOdN SMOIA 8,4JOIDAUIOYT, “IPL YPM seIpIures | 
wey} 07 porvedde pey sev pazo11jse1 os you ATqeqoad Ay,qeiojoq sem pue ‘szueutedxe es913 Surqvur ul | 
e19M FIOM POOS JO SUIT OY} Fey} SUOTYVSIyS0AUT | JULySISSe S4yoIOAUIOYT, “IJ se poyoe pey ‘Aqvureg | 
pepus}xe o10Ul s,opnorg “IQ wory puy 07 Arozovy “ap ‘oy SY ‘onfea yeois AIBA Jo 41 pocepIsuod | 
-s1jvs A1OA SVM YJ “GT 'T ‘*21a ‘syuoullsodxo sopnorg ey yey} pue ‘aoded oy} ye Sutouels jo Ayrunq10ddo | 
‘IJ Ul POpNpPUI ySoMoT OY} UY JOMOT SBM OTZeI | UL peYy peYy oy yey Avs 07 1oy¥veds 94} poysonbor pry | 
sty} ‘Ajsnorino pue ‘Aousroryo 4s80q oy} 10z tojour | ynq ‘quoserd oq 07 ofqeun AjoyeUNZIOJUN SBA 4J0I0° 
-BIp 0} youd Jo Orgel 480q OY} JO UOTZVOIpUT JoIvETD | -AUIOYY, “IP “10A0 oud ysnl yey} se punosd ours | 
Yon ¥B OAIS 07 pouloss quouTitodxo s4yo10AUIOYT, | OY} JO OUIOS poIOAOD peY YOIyM ‘sMorTOS [apOUT YIM | 
‘ayy ‘Aoueroyje wnuxeut ut cousrogtp Aue jt 01991] | s}uoUMTIedxe ope pey yjoroAuIOYY, “apy “opnorg “IY | 
SBM 9104} ‘Z'Z 0} ZT Wor se o1jer Youd Jo oSuvr e | Aq pozeys useq pey se “4ey} Sutdes Aq poouourut0o 
eB1v] O8 UIYIIA yey ‘sozezs oy sv ‘ostIdins uMO sty oyM ‘Aqeureg Aouptg ‘1p¢ Aq pouedo sem soded | 
0} punoj opnory “TPL OPI VY} OoUeTEYTp queqIodurt | oy} Jo Surpwot OY} POMOT[OJ Fey} UOISssNosIp oY], 
SIYY SUVA BIOYY ING “sy}U97-udAes ‘*zrA ‘pautezqo Loy} | ‘Aouaoyye Jo eoylioes o[qeyUVITEAUN | 
se oures 04} A[joexo OsTe sem OpNorg “py Aq pourezqo | yNOYIIM szUOTUO[O 10Y}O OsvoIOUL pues q YsTUTWIp | 
Aouswye wnuwixeut oy} yey} peoyou oy eovyd | 04 yonut Moy oarno Aouoloye oy} Aq oSpnt 07 Moy | 
qsiy OY} UT “quoWlseISe Jo yUvM v oq 07 porvodde ‘orquoryoesdut eaord plnoys JoyoUVIP B YoNsS jt JO | 
e104} e10yM ose pue ‘epnorg ‘1p_¢ Aq pozeiog | ‘109eM peqinystpun UI SulyIOM Moos Jo poods pur | 


-01100 010M S}UOUITLIOd xo YOLMsTYD oy} spodser yeyM | 4snzy} Wels Aue 4INs 0} MoIOs B JO JOJOWEIP oY} | 


UI MOYS 0} OXI] plnom oy sov[d ysiy oy} UL “FUOS | OUTUIIOJep 0} MOY SUIMOYS WeIseIp & poyoNI}sM0d 


-o1d useq oy pel pres oavy plnom yyoroAUIOYY, “AP | pues orzer youd oyqeizeaut ue posoddns ueyy epnorg | 
qyZnoy} oy yey Avs o[qissod se rey se plnom pue “APL “AoY}O OY} e10Joq PeuTUJeJOp oq UBS YOIYM jo | 


$9N2 69? TIALLy) ow 


| -X0 Jo 408 [vloods & WO’ PoUTe}GO o10M SUIeIZEIP OY} | 


Joyyou ‘sortquenb uMoUyUN se pepavsei oq omte | osoyy, “Aoustorye sordurt pure ‘ut SYIOA FI JOZVA OUT 
NUE OTFVI Yor PUB JOJOUILIP OY} ‘SMOIOS 10} SUOIS | YSNOIY} Moros Jo poods Joao drys yo poads jo ssooxo 
“UOUIIP OY} SurzefNoTeo ur sousy { ova yoo ur UOT] | ayy syueserdor ,,“JojOey OYE ,, OY} POULIO, ‘I10q}0 
“BIIVA JULPUIONUOD B SOATOAUT JoJoOUIVIP Jo UOTeIIVA | oy3 ¢ AoUOTOIYO Ut sso] SorTduT pue ysnayy UYY 889] 
Aue ‘Ayxyuenb poxy v se popreso1 oq Avut oynurur Jed | st soueqstsor yor Aq yunoure oy} syuesordos *104ORy 
SUOTIN[OASL Porsep OY} OoUTS drys [WNprATpUr Yous UT , UOIJONpep ysN.1Y3,, 94} ‘oUO { S10,OBy Omg OFUT JTO8zT 
‘IeyyANY “1emod-osioy poyeorput otf} 07 oynuTUt od | ‘EE - “ART 
SUOIFN[OASL OY} FINS 0} JopAO UT so1zeI Youd quazogrp | SPPIAtp Aouorowyo [[InNY oy, * “IHG dH'L 
puevwop sdrys jo sosse[o yusreyIp yey} souoledxo| . THI 

WOIJ UMOUY SI JI pure ‘10130 — 0} Lacs op eq 04 | Tha St ‘190}¥M PoqinystpunN ut 4Vy4 07 drys peor 

‘sqIUNI] peorq UIYATA ‘oryer Youd avpnoyszed ou We 

iene dicauk’ “aie” : taoe thes om Ioj en ey} Suyjedoid w Aouerowye jO o1yet 043 10 Aouors 
SoTyeI Yor JUaLEBIp JO SMoIDS [OpoUul UO syuOUTTIEd -eyayouy, ° dH st drys vor oy} Surjodoid 


‘dHa 
UL peTpoquro senyva saTtyRyIWUeNb Penzoe a "EQ8T ur | __ ae 
a ey} pa royyne pea. 4q, econ A os ee Amey? °Ey ‘dH ysnayy, 
osfe pue ‘poyeysny[! sem yt yorym Aq sureiserp oy oq prnom drys [vor oy} Surjedord Mesos oures 043 
pu jjosqt oded oy} 07 s1opvedino Jojo1 ysNUI OM SUOTS | JO e804} 0} Burpuodseri09 suorppuoco soepun Bur 
-npouoo sty Sururesy ur wey} pesn oy YyoryA 10g sosod | -y10m ‘pozeys epnoig “Ij ‘Moros @ yons yo Aouotoyo 
-ind oy} pue suotyonpep sty poseq opnorg “Ty Yyorym | oy], “107eM oy} UT sourqinzsip OU Burzee1o 4ynq 
Uo s}USMINSIV 04} JOT “yuLysUOd ‘Buryveds ATYySnos | ‘motos oy} Jo ysn1y} OY} Burystser Jo ofqedeo , ‘drys 
‘exoyoroy} ‘st , AousToIye TINY ,, oy} puv ‘Quepuedep | wozueyd ,, v pourseu opnorg “ay soLl0ey4 sty 
-JOZUI JUSFXS 4VoId v0, OG 03 Ivadde s10}0Rj OMY O7VIZSN]][I 07 Jeprouy ,,“Aous1oye [[ny ,, oy, puocoes 








——t 


3 $ 


—= 


(‘HEP 260g 208 ‘uoudrsseg 407) 


‘NUGNIT “LAVHOSTTASHO-NGILOV-OVENANIHOSVW BZHOSUAAONNVH AHL Ad AALONYLSNOD 


SAVMTIVY ALVIS NVIYAAONVH AHL YOd (WALSAS 


SHIWYOL NOA) AAILOWOOOT SSAYdXA ANNOAWOO 











Apri 30, 1886.] 





ENGINEERING. 


419 








COMPOUND EXPRESS LOCOMOTIVE (VON BORRIES'’ SYSTEM). 
CONSTRUCTED BY THE HANNOVERSCHE MASCHINENBAU-ACTIEN-GESELLSCHAFT, LINDEN. 





propeller too large and running too slowly fell off in 
efficiency very seriously, but that the diameter 
could be reduced and the slip increased without 
much affecting the efficiency. This was a very 
great advantage, because it encouraged faster 
running engines. Mr. Froude had treated the sub- 
ject in a far more comprehensive manner than had 
been attempted at Chiswick, although both had ap- 
proached it ina somewhat similar way. As they 
had found a particular pitch ratio which appeared 
to give the best result, they confined themselves to 
that, and treated it as a basis for constructing a 
curve giving the diameter, pitch, and revolutions for 
any speed and indicated horse-power. Mr. Froude’s 
curves were more generally useful, because they 
allowed a greater latitude of pitch ratio to suit 
existing engines. It was their opinion, however, 
that the engines existed only to drive the screw, 
and should be subordinated to it, and that when 
possible the most suitable diameter and revolutions 
for the propeller should be first selected, and then 
the size of the engines should be fixed. 

One difficulty which they had found was in 
passing from what Mr. Froude happily called the 
phantom ship to the real ship. What they could 
determine to a nicety with Mr. Thornycroft’s curve 
Was the best diameter, pitch, and revolutions for a 
Screw to work behind a phantom ship when it was 
known what the power transmitted through the 
screwshaft was, but the effect of the following cur- 
aa was the most difficult to estimate, and here he 

failed to follow how Mr. Froude met the difti- 
culty, although he observed it was met and no 
oubt successfully, 

A method they had found to work out well in 
Practice was this. By increasing the disc area in the 


: LH.P. 
Proportion of Brake HP.’ they found that the 








(For Description, see Page 434.) 
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T U 
slower speed with which the screw passed through | Mr. Thornycroft’s experiments at higher speeds he 
the water behind the real ship was compensated | would not have felt justified in attaching very great 
for. Of course this made no allowance for differ- | importance to them. He pointed out that further 
ence in the form of ships. It suited very fine vessels. | and very reliable checks would be available if the 
Full ships would require a screw of larger diameter | Admiralty could be persuaded, while making pro- 
and less revolutions to work at the same efficiency. | gressive speed trials, to measure the actual thrusts 
They had recently made numerous trials with full- | of the propellers as suggested in his (Mr. Stro- 
size screws upon a torpedo boat, and by varying | meyer’s) paper on the strain indicator. He hoped 
the pitch ratio they had obtained what appeared to | above all things that Mr. Froude would continue 
be the bast. Curiously enough, although with each | his experiments and make direct measurements on 
different form the speed of vessel, indicated horse- | oblique planes passing through water. These would 
power, and revolutions differed, yet the diameter | constitute the elements of the science of screw pro- 
of the best propeller was within 4 in. of that given | pellers. It was surprising that with the exception 
by the curve for the particular indicated horse- | of Beaufoy, who worked at this matter before screw 
power and speed obtained with it. He desired to | propellers were invented, nobody had ever touched 
ask Mr. Froude whether he found any difference | this subject. In analysing these experiments the 
in the diameter required for wide blades and nar- | speaker had found that the theory that the pressure 
row ones. From the Chiswick experiments it varies as the sine, or even as the square of the sine 
seemed that at maximum efliciency the diameter | of the angle, is absolutely incorrect. As Beaufoy’s 
was the same fora giventhrust whether the blades | speeds did not exceed three knots Mr. Stromeyer 
were wide or narrow. In other words, increased did not think himself justified in troubling the 
surface gave no increased thrust. | meeting with the results he had arrived at, except 
Mr. W. Denny, who spoke next, said that | to say that having calculated the elements of the 
although his firm had an experimental tank at their | thrust of a pair of propellers of totally different 
yard they had not a propeller truck, and had not | design, he found it to agree very well with the in- 
therefore begun experiments such as those referred | dicated horse-power after the necessary deductions 
to. The speaker had been investigating the sub- | had been made. Beaufoy’s mode of experimenting, 
ject of twin and single screws and the results had | which consisted of attaching two oblique planks 
shown how much the Admiralty had managed to | 3 ft. below water to a beam laid across the centre 
raise the efficiency of the screw propeller, the range | of one of his models, was open to many objections ; 
of efficiency in the Navy being higher than in the | notably that the normal pressure was not directly 
merchant service. This was due to the support | measured. Mr. Stromeyer suggested that experi- 
that had been given to Torquay. | ments with instruments of a form which he de- 
The next speaker was Mr. Stromeyer, who asked | scribed should be carried out. 
whether the maximum speeds at which the propellers | 








| To the stem of a steam launch a vertical plank 
were tried did not exceed two knots, and having | would be attached which would carry a crossbeam 
received an affirmative answer remarked that if Mr. | at its upper end, while its under-water end would 
Froude’s conclusion had not been corroborated by | have a spindle attached with a boss to which two 
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blades would be fastened by conveniently long | In towing, also, a different propeller was required, 


arms. ‘These blades would be held in a horizontal | for a tug must have a large blade area. He had 
position by two wires secured to the crossbeam by | noted some phenomena that had developed them- 
two spring balances. When driving the vessel selves when running with a twin-screw vessel. At a 
through the water the normal pressure on the | speed between 13 and 14 knots a wave was es- 


oblique planes could be measured for the various 
speeds as recorded by the log. The depth of the 
instrument below water and the angle of the blades 
might easily be measured. Figs. 1 and 2 show respec- 
tively front and side elevations of this arrangement. 
For speeds of from 20 to 60 knots, which are those 
at which the tips of propeller blades travel, the 
following arrangement (Figs. 3 and 4) would be 
better adapted : Two blades, B B, are immovably 


Fic, !. 
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SPINDLE 











attached at right angles to a spindle, which is free 
to move in a longitudinal direction in the carriage C. 
A spring balance presses against the after end of the 
spindle, which is set to revolve by the driving gut 
and small pulley while the carriage moves in the 
direction of the dart. 
can then be easily measured on the spring balance 
8S. The angle at which the blades strike the water 





The thrust for various speeds | 


tablished over the propellers and the efficiency was 
bad, but when the blades were widened at the tip 
the evil had been cured. In another case of a 
_shallow-draught boat with twin screws they found 

that with a coarse pitch the boat sunk very much 

by the stern when steaming in shallow water, but 
_ by putting on finer pitch screws the evil was cured 
| and the boat rendered faster. 
Mr. Froude briefly replied to the discussion. As 








iN 


| to the width and form of blade of his experimental 
| screws, he illustrated on the blackboard the shape 
| he adopted, which was that of an ellipse, and 
| appeared to resemble rather closely the form of 
| blade adopted by Mr. Thornycroft for some of his 
| firm’s torpedo boats. He thought some of the 
| differences referred to by Mr. Barnaby were due to 
| the two scales adopted in the diagrams. 
| The remaining papers at Friday morning’s sittin 
g pap y gs g 
| were contributed by Admiral Paris and Messrs. 
| Benjamin and Taylor. The former referred to ‘‘ An 
| Instrument intended to Register the Rolling of 
Ships,” and the latter on a ‘‘ Proposed Steam Life- 
| boat.” The latter gave rise to a short discussion, 
| in which Captain Chetwynd, of the Royal National 
| Lifeboat Institution, took part. 


TRIPLE-EXPANSION ENGINES, 
The sitting of Friday evening commenced with a 


| paper by Mr. H. A. B. Cole, on ‘‘ Converting Ex- 
| isting Compound Engines into Triple-Expansion 


is found by dividing the forward speed of the | Engines.” This paper was chiefly devoted to the 
carriage by the circumferential speed of the blades. | proportions to be adopted when one or two cy- 
Our illustrations are prepared from sketches kindly | linders are to be fitted above the existing ones in 
furnished by Mr. Stromeyer. | marine engines. 

Professor Cotterill said it was remarkable that | The method the author suggested of arriving at a 
Mr. Froude should have found pitch ratio make } conclusion as to the conversion of a pair of engines, 
so little difference, and it was contrary to his im- | is to draw out an ideal expansion curve from results 
pression. He approved of the method of divid- | already achieved in practice, and thus to take ac- 
ing the investigation into the two headings of count of the condensation which actually takes 
‘hull efficiency” and ‘screw efficiency.” Now | place during expansion (the amount of which con- 
that the diameter had been dealt with he presumed | densation can only thus empirically be arrived at) 
that Mr. Froude would now go into the important | and then to subdivide the area of this ideal expan- 
feature of blade area, making experiments with | sion curve in such a manner as to give the most 
screws of the same type, but with varying blade | favourable distribution of work to the three (or 


area. The latter suggestion was supported by Mr. | four) cylinders with reference to the conditions just 





W. H. White, who spoke next, and confirmed what | 
Mr. Cotterill had said, as to the importance of | 
blade area. Mr. Froude had referred to the width | 
of blade and the number of blades. The speaker | 
had found that the importance of blade area rested | 
not so much in the extent of area as in the manner | 
in which it was disposed ; in this respect differing | 
somewhat from Mr. Froude. Mr. White remarked | 
on the lack of general knowledge on the subject of | 
screw propulsion, instancing his remarks by the case | 
of a ship bought into the Navy, which steamed | 
originally 12 knots, and had her speed increased | 
a knot and a half without additional power being | 
exerted, simply by alteration in the propeller. 
Mr. Seaton remarked that the experiments were | 
made for vessels with fine lines, and he would sug- | 
gest the desirability of similar investigations being | 
made for bluff ships. The builders of trading | 
steamers found that their vessels, which have full | 
stern lines, require a propeller of very large dia- | 
meter. He also noticed that the experiments were 
all made in smooth water. He had found in prac- 
tical work, and had paid for his experience, that | 
there might be a considerable difference between 
rough and smooth water efticiencies. He had sub- 
stituted four-bladed propellers for those with three 
blades, and although there was no better result in | 
smooth water there was a marked advantage at sea. | 


mentioned. 

This investigation of the working of triple-ex- 
pansion engines shows that if a curve of the equa- 
tion p, ¥," = pv", in which the volumes include all 
clearances and the pressures are absolute, be as- 
sumed to circumscribe or contain the ideal ‘‘ cards” 
corresponding to the several cylinders, so that their 
expansion portions coincide with it, this curve will 
be a very fair guide to what will afterwards take 
place in practice. The value of the index n is ar- 
rived at by actual experience, and will in general 
be about »=1.2, varying a little with the total 
range of expansion, and also varying according as 


| the cylinders are jacketted or not. 


The mean pressure of the indicated horse-power 
reduced to the low-pressure piston is to be taken as 
the basis of calculation, but if it is not known, 
23lb. to 25lb. is a good approximation to work 
with. This pressure is then multiplied by a factor, 
also determined by empirical investigation, and 
found to vary according to the amount of clearance 
and loss of pressure between the cylinders, from 
1.28 to 1.36. This product is to be taken as the 
mean pressure of the expansion curve. 

Having thus fixed upon p, the mean pressure of 
admission in the new high-pressure cylinder, and 
v the volume at cut-off (including the clearance) in 
the same cylinder, the expansion curve is traced 








from the equation. The pressure p in pounds per 
square inch absolute for any abscissze vin cubic feet 
is found by the relation 


log p=log p, +n log v,-n log v. 
n being here taken as n=1.2, 


The value of log p,+1 log v, having been once de- 
termined for each case, is a constant. The base line 
of the expansion curve is the total volume of the 
low-pressure cylinder, that is, including clearance 
and deducting the volume of the rods. 

The expansion curve being thus drawn, its area 
is to be apportioned between the cylinders. The 
clearance volume and working volume of each of 
the two original cylinders are to be marked off at 
their corresponding abscissz. The desired subdivi- 
sion of the areaof the curvecan only beaccomplished 
by ‘‘ trial and error.” The volumes of the two exist- 
ing cylinders are of course given, but the volume of 
the new high-pressure cylinder has to be found. It 
is at once provisionally determined by choosing an 
admission pressure for the intermediate (formerly 
high-pressure) cylinder and drawing a horizontal 
line 2lb. to 3 lb. above this admission pressure. 
This line will obviously cut the expansion curve in 
the point corresponding to the total volume of the 
new high-pressure cylinder, and its clearance must 
be set off in the same way as that of the other cylin- 
ders. 

Having settled upon a “‘ trial” volume for the 
new high-pressure cylinder and drawn in the admis- 
sion, exhaust, and compression lines of the three 
cards by experience, it will lead most rapidly to a 
solution of the problem to first of all check the total 
indicated horse- power, as the factor, with which the 
original pressure of the indicated horse-power re- 
duced to the low-pressure piston is multiplied, in 
order to determine the mean pressure of the expan- 
sion curve, is but an empirical one. Should the 
power come out too high or too low, then the cut- 
off volume v, in the! new high-pressure cylinder must 
be altered and a new curve traced until the desired 
power is arrived at. 

The next operation is to ascertain the initial loads 
on the piston rods and crank-pins, and find whether 
they are within the limits of strength of the former, 
and the proper working pressure for the bearings 
of the latter, say about 450 1b. persquare inch. It 
is scarcely necessary to observe that the ‘‘ load” 
for any point of the stroke is found by measuring 
the pressure from the top of the card correspond- 
ing to the stroke in question (either ‘‘ top” or ‘‘bot- 
tom”) to the bottom of the return stroke card. 

The loads, thus ascertained, however, require to 
be corrected for the momentum of the pistons, 
piston-rods, and connecting-rods, as this materially 
modifies them, especially, of course, in the low- 
pressure cylinder. 

Mr. Seaton was called on by the President to 
open the discussion on this paper. He recalled to 
the meeting that last year he himself had read a 
paper on triple-expansion engines. Since then he 
had altered several compound engines to triple ex- 
pansion, and his experience made him agree with 
the author that the third cylinder should be added 
to the low-pressure engine because the piston-rod 
of this engine was better able to carry the additional 
strain. He had found it very difficult to divide the 
work between the two engines, and when he had 
constructed ideal diagrams to gain that result he had 
found they were not borne out in practical work. 
He did not agree with Mr. Cole that a pressure of 
450 lb. on the square inch should be put upon the 
bearings. This, the speaker considered, was quite 
enough for the crank-pin and too much for the 
journals. He did not follow the practice of re- 
ducing the size of the bearings in triple-expansion 
engines, neither did he fit variable expansion 
valves to the low-pressure cylinder. He agreed 
with Mr. Cole that it was advisable to adopt 
Manuel’s stuffing-box for the high-pressure cy- 
linder. In conclusion, he said that although the 
economic results of triple-expansion engines with 
two cranks were about the same as in those with 
three cranks, the propelling effect was not so good, 
and he therefore always advised the use of three- 
crank engines. 

Mr. MacFarlane Gray was the next speaker. By 
aid of a diagram on the blackboard he explained that 
the author was under a misapprehension in stating 
that, in order to compensate for unbalanced —_ 
of the reciprocating parts, it was necessary toadmi 
more steam to the under side of the piston in an 
ordinary inverted marine engine, than to the ee 
side. As this point possesses considerable interes 
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at the present time we will give Mr. MacFarlane 
Gray's own words : 


In Mr. Cole’s paper, the equation of the approximate 
adiabatic expansion curve is given as p> v'=a constant. 
This differs considerably: from the p® v!°=const. given by 
Rankine, also as an approximation. 

I had occasion lately to set out the adiabatic curve for 
initially dry steam at 100 lb. gross pressure expanding to 
3 lb. I then found that the curve, p* v7=a constant, was 


almost identical with what I obtained. This independent | qj, 


evidence therefore corroborates the indices given in the 
paper, although these differ so much from what have 
generally been employed. 

Mr. Cole's method of dealing with the effect of the 
inertia of the parts in vertical movement is unnecessarily 
tedious, and it leaves out the influence of the connecting- 
rod. The use of trigonometry in such engineering pro- 
blems is not an advantage ; it is all extra work and quite 
unnecessary. The effect of the inertia of the parts in 


vertical movement is at any instant = = RW, where 


N is revolutions per minute, W the weight in motion, 
and R is the equivalent vertical radius, which at N revo- 
lutions per minute would produce the same rate of change 
of vertical velocity. For many marine engines 54 revolu- 


tions per minute is about the average, and then 


is, say, equal to 1, so that the length of R in feet is then 
the measure of the inertia effect of unit weight. A simple 
construction gives the values of R. When the length 
of the connecting-rod is, as is usual, four cranks, in Fig. 1, 
describe the crank path semicircle K C P, and at 1 ft. down 


A 


——__F 


Fig. 1. 

















Ds 


describe the semicircle L O Q with the same radius. Set 
off M N equal to one-fourth of the crank, and from K as 
centre, describe the arc NA. Describe also thearc M B with 
radius equal to the connecting-rod. The diagram is now 
complete. When the revolutions are not 54, the ordi- 
Fw are to be multiplied by N?+2936. I shall describe 
the readings as for 54 revolutions for which no multiplying 
i$ required. The curve A D N is the datum line for the 
Finates, When the crank is at F going down, the piston is 
G from mid position, and the inertia effect is F H x W. 

€ gravitation effect is, however, F I, and the result is 

' t the vertical force on the crank-pin is then less than 
@ force of the steam on the piston by an amount equal 

tons for each ton of the moving weight. 

is Hj" the pin is at J going down, the inertia ordinate 
.u» and the gravitation ordinate is J O; these are now 


and the vertical force upon the crank-pin is then more than 
the force of the steam upon the piston by an amount equal 
to HO tons for every ton of moving weight. 

The effect of the connecting-rod in modifying the inertia 
diagram tends to reduce the inequality which is due to 
weight of parts on the bearings at the commencement 
of the stroke. Ifthe diagram be for a 3 ft. crank, M N 
is three-fourths of K L, so that at the beginning of the 
stroke three-fourths of the difference due to weight would 
be cancelled by the connecting-rod modification of the 
agram. 

The varying steam effort shaking the ship is repre- 
sented by the inertia ordinates. In K D N the action is 
lifting the hull, and in N A P it is depressing it. 

The simple construction given is considered to be sufti- 
cient for ordinary practice with the connecting-rod equal 
to four cranks. A more accurate method applicable also 
to other lengths of connecting-rods, is given in Fig. 2. 
The point E is at the distance M E = 4 x crank, found 
by the construction shown by the dotted square. The 
distances M N and C A are each the same fraction of the 
crank that the crank is of the length of the connecting-rod. 
From a centre on the vertical line describe an arc through 
N and E, and draw astraight line through A touching that 
arc. For the four-crank connecting-rod the centre of the 
curve is just one-eighth of crank below the point K. 
The lines shown are for connecting-rods 3, 4, and 5 


2936 | cranks in length. This construction is also only an approxi- 


mation, but it is practically accurate. 
The effect of gravitation can be shown without drawing 
the second circle. The inertia curve has merely to be 


drawn again, 1 ft. higher for 54 revolutions, or - a for 


any other speed. This simplifies the diagram. 
The algebraic expression for Ris 
a ak 
where 
as 
a 
c 


height of pin above centre of shaft. 
length of crank. 
connecting-rod. 


e=(¢ —r?+ at = vertical distance between 
the crosshead and the crank-pin. 
This is not given as necessary in practice, but only to 
show what the approximations represent. 


ll 


Mr. Milton said that a few years ago he had paid 
considerable attention to the question of twisting 
moments on marine cranks, and contrary to his pre- 
conceived ideas he had found that the proportion of 
maximum to mean strain was often as great as 1.69 
to 1.00. He was therefore not surprised to learn 
that in the example taken by Mr. Cole the propor- 
tion was 1.44 to 1.00. He thought that Mr. Cole 
had no need to apologise to his hearers for re- 
minding them to measure from the top of one 
diagram to the bottom of the other to find the 
initial strain. It was a very common error to 
measure one diagram only. He thought that ship- 
owners would take comfort from this paper in learn- 
ing that two and three-crank engines were about 
equally economical. 

Mr. Manuel, who spoke next, said that in triple- 
expansion engines there was usually a very low- 
pressure in the third cylinder, and that, conse- 
quently, if the first cylinder were placed over it 
tandem-wise it divided the power more equally than 
if it were placed over the second cylinder. Per- 
sonally he advised the use of two high-pressure 
cylinders, as this gave facilities for equalising and 
cushioning. The objection to tandem cylinders 
arose from -the friction caused by the numerous 
glands, and it was for this reason he had devised 
the gland mentioned in the paper. The arrange- 
ment consisted of a tube made in halves and con- 
taining Marshall’s floating packing. It was impos- 
sible to increase the pressure on the rod beyond the 
initial compression of $1b. to the square inch. One 
of these glands had run 12,000 miles without re- 
packing. 

Mr. Parker followed, and said that shipowners 
would be glad to learn how to secure the economy 
resulting from the use of triple expansion without 
the expense of new engines. It was true that 
opinion was in favour of three crank engines ; but 
after all there was not a great difference in the 
twisting moments with two or three cranks. Some 
time ago he had gone into this question practically. 
He had drawn diagrams of twisting moments for a 
two-crank engine of the White Star Line, for a 
three-crank engine of the Pacific Company, and for 
the engines of the City of Berlin. He had expected 
that the three-crank engine would have given the 
most uniform results, but strange to say, the White 
Star engine was the best, the City of Berlin the 
next, and the three-crank engine the worst. Of 
course, if the points of cut-off had been altered, the 
results might have been very much improved. 

Mr. Cole, in replying, said that he was glad to 





tive, so that the combined effect is H Ox W. When 
is at J, the piston is J G below mid position, | 


find that Mr. Seaton agreed with him that the high- 
pressure cylinder should be placed over the low- 





pressure. He was quite aware it was difficult to 
make the actual diagrams correspond with the ideal 
ones, and that was the reason why he used an 
empirical index in getting his curve. He was glad 
that Mr. MacFarlane Gray considered that his (the 
speaker's) figures were fairly satisfactory. He had 
not mentioned the pressure of 450 Ib. on the square 
inch in connection with the journals, but with the 
crank-pin. Many engines would show 500 Ib. on 
the square inch if the effects of momentum were 
included. In the engine he had taken by way of 
example the cut-off in the intermediate cylinder 
seemed very early, but this was in consequence 
of the very high initial pressure he had assumed in 
order to take an extreme case. With a lower 
pressure the point of cut-off would not be so early. 
He was glad to find that Mr. Parker was of opinion 
that the proportion of maximum to mean pressure 
was not greatly different in engines having either 
two or three cranks. 

We must leave until next week the conclusion of 
our notice of this meeting. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Filey Gas and Water.—The question of purchasing the 
Filey Gas and Water Works has been set at rest by an 
appeal to the ratepayers, who by vote have negatived the 
proposal, 

Wages at Wharncliffe Silkstone Colliery.—The dispute 
respecting the proposed reduction of wages of rippers and 
packers at these collieries is pending, and forms the sub- 
a < eee between the manager and the men 
affected. 


Mass Meetings of Colliers.—Many mass meetings of 
colliers have been held in South Yorkshire during the 
past week, and the present condition of things has been 
keenly criticised. The meetings have agreed with the 
resolutions passed at the Birmingham Miners’ Conference 
on questions affecting inspection, management, examina- 
tion, and the safety of mines and other matters directly 
or indirectly affecting the miners, locally and imperially, 
in legislative questions, They have further urged local 
Parliamentary representatives to be in their places to 
support the amendments agreed upon at Birmingham to 
the Mines Act of 1872. 


Hull and the Baltic Freights.—A number of Hull ship- 
owners interested in the Baltic trade are taking steps to 
support the action taken by the north - country owners, 
who have agreed not to charter steamers at a less freight 
than 5s. 6d. per ton of coals from the Tyne, Wear, Tees, 
Hartlepools, and Firth of Forth, or 5s. 9d. from Blyth, to 
Cronstadt, and 6d. per ton less for Stockholm, Copen- 
hagen, or Swinemunde, with proportionate freights for 
the other Baltic ports. 


The New Bridge at Hull.—The North-Eastern Railway 
Company has accepted the tender of Mr. Charles Firth, 
of Scarborough, for the erection of the Argyle-street 
Bridge. Several Hull firms tendered, but they were all 
above Mr. Firth’s figure, which is 6500/. The cost of the 
bridge will be borne two-thirds by the railway company, 
and one-third by the Hull Corporation. 


Drainage Scheme at Alfreton.—The local authorities of 
Alfreton have adopted the sewage scheme of Mr. Rad- 
ford, of Nottinghain, and the work is to be cem- 
menced immediately. 


The Engineering Industries.—As is usual at the holiday 
season, advantage is being taken of the recess to effect re- 
pairs to machinery, &c., at the large works, and engineer- 
ing firms are consequently very busy. The advent of fine 
weather has also had a marked effect for the better on the 
trade in agricultural implements. Some houses which 
devote their attention solely to agricultural requirements, 
can find full employment for their men, which has not 
been the case for months past. The wages of working 
engineers are lower than at the corresponding period of 
last year, but on the whole the men are more regularly 
employed. From Leeds there are more hopeful accounts 
as to business, but there are still some firms there who are 
unable to find work sufficient for the whole of their plant. 


Sheffield and Local Industrics.—In most of the old local 
staple industries, trade is very depressed, but on inquiry we 
find that in some of the cutlery branches, particularly in 
scissors and razors, orders are again coming in plentifully 
from home buyers. The recent exposé as to the German 
trash which was being forced into the market, has made 
buyers cautious, and good houses are benefitting. This is 
encouraging, as some thousands of Sheffield cutlers have 
long suffered because of this German rubbish. Con- 
verters of best cast steels are sure to benefit also, At the 
armour-plate and gun mills the firms have sutticient work 
on hand to keep their mills fully employed for months to 
come. The rail trade is stagnant, and competition is 
keener than ever. The saw trade is bad, but the file 
trade slightly improving, especially in best descriptions. 
Scotch orders this season have been light, both for steel, 
tools, and files. Australian orders are coming up very 
slowly, as the market is declared to be gutted. On the 
whole, however, trade wears a healthier aspect than a 
month ago. 








Coat In New SourH Watk&s.—A fine seam of coal has 
been struck in the Central Cumberland mine within 





twenty miles of Sydney. 
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A STRAIN INDICATOR FOR USE AT SEA.* 
By Mr. C. E. STROMEYER, 

Ever since the introduction of iron in the place of 
wood for ships and stone for bridges, the study of the 
strains and stresses set upin these structures has engaged 
the thoughts of nearly all the great mathematicians, and 
has led them to draw conclusions, which in most cases are 
faily correct, yet, even those which rest apparently on 
the soundest foundations are only quite correct for condi- 
tions which rarely, if ever, occur in practice. If it were 
otherwise there would be no necessity for the use of a factor 
of safety, which, where life and property are concerned, 
is never less than four, and sometimes very much more 
than ten. 
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| way, were it not that several problems—for instance 
those connected with the bending of beams, and straining 
of thick cylindrical shells, could not have been solved in 
any other way. There are yet many questions waiting 
| to bedealt with, in fact the determination of stresses in 
flat plates has hardly been attempted, while as regards 
the determination of stresses in solids, nothing has been 
done except the construction of half a dozen fundamental 
equations by M. Lamé, which, although not incorrect, 
| are not comprehensive enough to lead to results ; other- 
| wise, as far as I know, nothing has been attempted in 
| this line. Some of the difficulties which surround this 
subject will, I hope, vanish as soon as it is possible to 


| 
! 


The discoveries I referred to are the following: The 


circumferential strains are not uniformly distributed over 
the lengths of boiler shells ; they are less near circumferen- 
tial seams than in the centres of 
siderably less near the ends where the shell is rivetted to 
the flat end plates. 
is only natural, and I think, that some engineers, who 
independent of my experiments, have arrived at the 
| same conclusions, argue that the circumferential seams 
| 8. 

therefore a shell is really stronger than the ordinary cal- 
| culations would show it to be. Now, although I grant 
| the correctness of these views, further experiments have 


lates, and are con- 


A little reflection will show that this 


hould be looked upon as strengthening rings, and that 


| treat this subject experimentally ; this is one of the reasons | shown me that these circumferential seams are a source 
| which prompted me to devise an instrument with which to | of weakness, for I have found that the local strains in the 


















It will be remembered that the first determination of | obtain reliable measurements of strains, and I hope, as it | solid plates on either side of a lap joint, are four to five 


Fig .3. 
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stresses in a bridge were of a practical nature, the various 


tie-bars and struts of a model bridge were successively re- 
placed by a spring balance, careiully adjusted for each load, 
so that its length was then equal to that of the absent bar. 
These experiments very soon led to mathematical inves- 
tigations, which are still employed, and which follow the 
same idea, viz., the various bars are consecutively sup- 
posed to be severed, and instead of using a spring balance, 
mathematical equations are employed to determine the 
forces which must act in these bars to keep them in equi- 
librium. 

Another method for obtaining the same information, 
but one which is more difficult of application, though more 
fruitful in results, is to consider the deformations which 
take place when a structure is loaded, and from them 
deduce the stresses which cause them. This would at 
first sight appear to be an impracticable and roundabout 





* Paper read at the twenty-seventh session of the In- 
stitution of Naval Architects. 








has shown itself eminently suited to determine the strains 
in ships, that a short description will be.of interest. 
First, however, it will be necessary to makea few 
remarks on another instrument, intended for the same 
purpose, but impracticable on account of its extreme sen- 
sitiveness and the difficulty experienced in working it out 
of doors, because it led me to a few discoveries which 
| deserve being mentioned. The instrument, now about 

five years old, is based on a phenomenon called the inter- 
| ference of light. A similar method had been adopted by 
| M. Fizean to determine the co-efficients of expansion of 
| solids ; so sensitive was it found to be that he could easily 

measure the different rates of expansion of the various 
| axes of crystals with an accuracy which reduced probable 
| errors to one percent. This extreme sensitiveness com- 
| pelled me to use only very short-spanned instruments (} in. 
| to 3in.), and they could therefore not be used to ascertain 
| the ave strains over long spans, but only to investi- 
| gate 1 changes of strains: but for this purpose no 
| other method could give more accurate results. 








times greater than the ordinary calculations suppose them 
to be, or about eight times greater than in the other parts 
of the solid plates, so that one could almost expect these 
points (adjoining the lap joints) to tear long before the 
joints have been strained to their utmost. This probably 
accounts for the tearing of solid plates when boilers are 
burst experimentally. It usually happens that both = 
lap joint and the solid plate tear instead of only the 
former. In future cases it would be interesting to Paes 
whether the fracture commenced in the centre of the 
seam, where it is unsupported by the adjoining strakes, 
or whether it started in one of the adjoining solid plates. 
An examination of the fracture will show in which wd 
tion it travelled. Feathery groupings of the crysta s, 
as per Fig. 1, will indicate that it travelled in the direc 
tion of the dart. Y b- 

The same phenomenon of severe local strains was ie “ 
served on a ship’s side ; it was found that they were # uu 
twelve times greater just above or below the butt othe 
than anywhere else. The reason is not far to seek. 
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—— : 
seams, especially single butt strap joints, are far more | 
elastic than the adjoining solid plates, and the greater | 
art of the strains naturally get thrown on the latter. | 
‘or, 2 will make that clear. | 

he amount of stretch in a length (7) at the various | 

ints is as follows: E, the stretch in the solid plate, 
ein taken as the unit of comparison : 


A=+E 
B=-5E 
C=+7E 
D=+4+19E 


It is therefore quite natural that the adjoining plate | 
should be strained most severely at F. 
Reverting to the case of the boiler, it has often occurred 


| hammerembed them more firmly. 


two springs S S in such a manner that one plate projects 
at one end and the other at the other end. Fixed centre 
points C C are screwed into these ends, and a graduated 
dial D is attached to the upper of the two plates T. 
Two of these instruments are held together by a pair of 


| clamps K K fixed just over the centre points, which, when 


screwed tight, press the centres against both sides of the 
test pieces ; for safety against slipping a few taps of a 
Then, when every- 
thing is ready, a pair of very fine hardened steel wire 


| rolling pins P P, to which light pointers have been at- 
| tached, are inserted between the plates. 


These rolling 
pins, when in position, should be in the centres of the 
dials. On applying the load to the test piece elongation 
takes place, the centre points move slightly away from 


| one reading must necessarily be larger than the other. 

f the pull is only one-sixth of the diameter nearer to one 
instrument than the other, the one indicates double the 
mean strain, and the other one nothing at all. 

I have been forcibly reminded of this on one occasion 
while measuring the strains on an arched wrought-iron 
rib of a bridge, while it was being tested with proof loads. 
Nine instruments in all, viz., three at three different cross 
sections, were attached tothe top, bottom, and centre of 
the web (the section was I), but all on one side, so as to 
guard against interference from the wind which was blow- 
ing on the other. The span of each instrument was 
10 ft., and as vertical angle irons were fitted to the web 
the instruments had to be fixed 3 in. away from it. Con- 
sequently any slight tendency to buckle, due to the centre 
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to me whether the shells would not be stronger if the 
longitudinal seams were carried from end to end, as is 
sometimes done in donkey boilers. 

These and similar questions are, of course, of the 
greatest importance, but most of the rules of construction 
are based on other practical considerations, and take no 
further notice of these unknown quantities than to include 
them in the factor of safety, and I have only drawn 
attention to them in order to point out how much yet 
remains to be learnt. 

he instrument to which I wish more particularly to 
draw your attention is not nearly so sensitive, but it is 
capable of giving accurate results, and, if necessary, in the 
form of diagrams, and, as there are very few adjustments 
to make, these cannot well get out of order. One of the 
Various uses to which the instrument can be put is to de- 
termine the modulus of elasticity of test pieces; the 
principle of all the other adaptations is the same as in this 
case, and a detailed description will make it clear. 

Two flat plates, TB, Fig. 4, about 14 in. wide and of 
any convenient length, are pressed together by means of 
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the plates with them, which, as they 
irections, and as they are held apart 
only by the interposed rolling pin, cause it to revolve, 
and the angle through which it has moved can then 
beread off with the help of the pointer and dial. I 
have obtained the best results with a wire which was 
drawn for me, and which measures exactly .015 in. in 


each other, carryin 
move in opposite 


circumference. The dial is divided into fifteen equal 
parts, and their decimals, so that one division represents 
one-thousandth of an inch, and variations as small as 
twenty-thousandths of an inch can be detected. 

Table I. (next page) contains the readings recently 
taken with these instruments and a few calculations based 
thereon. 

This experiment shows the reliance which can be placed 
on the accuracy of the instrument. It will be noted that 
the readings of the two instruments are not equal, and 
even irregular, though the sum of differences is practically 
constant. This is due to the difficulty of getting the 


centre of pull of atesting machine to pass exactly through | 


the centre of the test piece. If these do not coincide, the 








$B --- 


of web, and effort not — identical, would be greatly 
exaggerated. This would chiefly affect the mean stresses. 
This had not occurred to me while making the experi- 
ments, and I was therefore greatly surprised to find that 
although the readings of the three instruments at each 
section agreed amongst themselves, and although the 
centres of efforts at these three sections agreed abso- 
lutely amongst each other, the total thrust was decidedly 
different at the three sections, and differed seriously from 
the calculated one. ohh 

A problem nearly related to the determination of the 
elasticity of a test piece is the measurement of the pro- 
peller thrust in one of Mr. Gourlay’s engines. In these 
engines the thrust block is always secured to the bed- 
plate by two struts. To one of these a pair of instruments 
4 ft, long were clamped as shown in Fig, 3. - 

Readings were then taken while the engines were going 
at various speeds and when they had stopped. The re- 
sults are contained in Table IT. 

The sum of the mean sectional areas of the two 
struts is 14.56 square inches. Length between centres, 
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TABLE I.—Sreet Test Prince, #1N. IN Diameter. Distance or CenTREs, 8.05 IN. 
Read- L II, | Ill. 
ings. | 
— et Fe) Vee ac aT a eT 
Instru- 
nersor wl Ta 2, ; a lies eee | 2 
¥ A ~ pe - g 3 Be Se | g * 3 = 
int J 4 cA a B o | Pa ra] ° 
iF og) El ei sbi fF eg Fle lsd) Fg) ele) 8 
} = - =] | = A -— | i | | a & i | 
2/3126) 3/)2188) 9,819) 8 188) 3 S19] 8) gs 
na | @ a me a | em qi A {cig Yt ope | Alm) A am 
Ib. | | | | | | | | | 
Oo | 17.07 | 16.85 Pm mA 16.98 r 15.89 sae ey 17.41 | .. | 16.20! | 
2,000 | 17:30 —.93 | 15.34 |4 1.51 198 | 1687 +.11 | 14.97 | +.92 | 1.03 | 17.29 |+.12 |15.27/+.98 | 1.05 
4,000 | 16.77 +.53 | 14.88 | 46 / .99 | 1626 61 14.58 | 89 | 1,00 | 16.73 | .56 | 14.82) 45 1.01 
6,000 | 16.12 .65 | 14.50 | -88 | 1.03 15.63 63 14.18 40 1.03 | 1609 64 14,42 | 40 1.04 
8,000 | 15.43 69 | 14.13 ‘37 | 1.06 | 15.00 .63 | 13.79 | .39 | 1.02 | 15.41 | .68 |14.01/ .41 | 109 
10,000 | 14.80 63 | 13.75 88 | 1.01 | 14.39 6i | 13.35 | 44 | 105 | 14.85 | .56 |13.62/ .89 |  .95 
12,000 | 14,19 61 3.30 | .45| 106 | 13.82 .57 | 17.93 42 | 101 | 16.28 | .62 |1814} .48 | 1.10 
14,000 13.61 58 | 12.88 | .42| 1.00 | 13.24 58 | 1250} .43 | LOL | 13.61 | .62 |12.70] .44 | 1.06 
16,000 13.05 56 12.43 45) 1.01 12.79 .45 | 12.20] .30 +75 13.03 .58 | 12.32| .38 -96 
18,000 | 12.65 40 11.99 44, .84 12.39 -40 11.71 49 .89 12.61 .42 | 11.89] .43 85 
20,000 12.31 B4 11.52 47 81 | 11.89 -50 | 11.25 46 -96 | 12.00 -61 | 11.45 | 44 1.05 
Average differences of readings per 2000 lb, _I. 1,009 
Stress per 16.1 in, between centres Il. 973 
III, 1.018 
Total .. ee Tr 3.000 mean 1,000 
: Stress _ 2.000 
y= a =, 16,1 . 1000=82,200,000, 
Modulus of elasticity Strain 1.000 200, 
TABLE II.—Propeller Thrust. 2 by 4ft.=96in. Modulus of elasticity assumed to be 
” 24,000,000. The indicated horse-power was said to be 
| | : about 720, so that the efficiency would be under 50 per 
a on, Reading of Instru- =, sil ent. 
3 Pree png aa = 3 ene. In the following experiments on strains in ships and 
3 » | sandthsofanInch, & ° * 
a is | “ao bridges the — of the instruments were from 10 ft. to 
~ |a¢| cog 20 ft. long. This necessitated the use of a wire stretched 
3 2 | 5 Thrust | Effective tight by a spring instead of a lengthening bar. As the 
% 6 es | No.1 No. 2 =a xg Horse- spring could be made to pull downwards, there was no 
> im” | a = "Power. —_use for the vertical springs S over the top plate T. The 
sce i. a cee aia ~ bottom plate B was replaced by a short piece of C iron, 
“wee 12.15 10.20 of which one flange was bolted to the structure and the 
2 72 13.8 11.00 2.55 4.14 336 dial to the other, while the web formed the under-sur- 
0 0 8.85 12.35 face for the pin to roll on. With this arrangement all 
y «67 9.20 13.20 | 1,20 1.95 | ? readings must be corrected on account of the elasticity of 
.' 2). = o.10 R the wire, for the entire stretch of the span is not taken up 
0 a eo eed 1,00 2.60 ; entirely by the spring, but partly by the wire ; however, 
y 566 | 3 «6.80 9.50 1.40 9.97 by using strong wire and long springs this error can be 


TABLE III.—Longitudinal Launching Strains, s.s. “‘ Idas” 
(Iron), Sce Figs. 17, 9a. . 


Number and Position 


1. | 1, 3. 
of Instruments. Main Deck. "Tween Deck.) Bilge Knee. 




















2 nD | | n 
i] bo] | io 
52 se | 52 
~s 2s | le § 
— +, bet] 2 fom ft ele 
a: Ig@a : D | ~1ga@— 
3 B58 g2/828) 28 |85% 
| Ss [BRS SS BAS! S38 S85 
n= 2 arin ne in 
Assumed initial strains 0 0; 0 0 0 0 
Launching strains -127 |+ 250) 0 0 |+.038 0 
= . — .127 |— 250) 0 0 |+.088)+ 75 
“8 x + 1,900 |+8750—.019— 37 |+.051) 0 
. a + .640 | +1250! + .140'+275 |+.051 +100 
x + 1.900 |4+3750|—.240'—470 |—. 420 —825 
Floating % + .127 |+ 260+.013'+ 25 |—.102 +200 
Uy 


In calculating the stresses a modulus of elasticity equal to 
24,000,000 has been assumed. The sign + signifies elongation or 
tension, —- signifies contraction or compression, 


TaBLeE 1V.—Longitudinal Launching Strains, s.s. ‘* Alba- 
tross” (Steel), Units 1 per 10,000. See Figs. 18 and 8a. 


| . Main| ’Tween x 
Upper Deck. ie & 
Number and | Deck. Deck, i 
Position | =a. (en ae, Se 
of Instrument. | | 
| | Port. | | 
ay ¥. VI, | VIL | It. |VIL) VIE! Iv. 
Assumed ) | — | 
initial . 0 0 0 0 0 0) 0 0 
strains 7 | 
panning} 4.09 4.88 4.27 [4.77 +10 | 0 |+.008 —.10 
Ditto —.02 —.30 —.02 |--.60 0 0 —.006 0 
Ditto >+.05 —.380 +.10 | +.53 0 0 |+.008 —.10 
Ditto 0 —.80 +.10 |+.53 0 0 |—.007 '+.06 
Floating = 9 30 |+.10 |+.58 | 0 | 0 |-+.008'+.08 


strains 5 


Calculated Stresses in Pounls per Square Inch. 


Assumed) | 

initial f 0 | 0 0 0; 0 0 0 0 

stresses / | 

Tannehing }' 4580 | +1700 +540 | +1540 +200 | 0 | +16 |—200 
Ditto §|— 40 |— 600— 40 1200) 0 | 0/-12, 0 
Ditto +100 |— 600,4+200 +1060, 0 0} +16 —20 
Ditto | 0 |— 600 +200 +1060, 0 0 | —14 | +120 

rence 3 0 |— 600 +200 |+-1060, 0 0} +16 —100 


H | | 


In calculating the stresses a modulus of elasticity equal to 
32,000,000 has been assumed. The Instrument VI, was piaced 
above an opening in the ship’s side, 


, millionths, 


reduced to less than 1 per cent. The friction of the roll- 
ing pin is so small that it can safely be neglected. 

Phe following are the results of a few observations while 
launching vessels. In the case of thes.s. Idas (Table III.) 
and s.s, Albatross (Table IV.) an observer was stationed 
at each instrument, while no observations were taken on 
H.M.S. Benbow (Table V.) during the launch, and the 
reading of instruments 1 and 9 was considerably deferred, 
the bunker doors having been closed for two hours, 


TABLE V.—TraAnsverse Launcuine Strains, H.M.S. ‘ Bensow” (STEEL). 
: Units of strains: 














Early next morning, while the water was being let into 
the dock, the vessel’s draught and the ever-varying posi. 
tions of the five pointers was noted. ese readings have 
been plotted down in two diagrams, Figs. 9 and10. The 
abscissa of the first gives the mean draught, while that 
of the second one gives the difference of draught; the 
time is also noted. With the help of diagram Fig. 10, 
the actual bending moment of the ship could of course be 
calculated, but as I was unableto obtain the water lines, and 
could consequently not calculate the pressure with which 
the keel rested on the block, no comparison could be made, 
and the calculation has therefore not been carried out, 
Possibly the result would have been incorrect, because 
the sun made its appearance at about 8.30 a.m. and had a 
visible effect on the motion of the pointers. The left part 
of diagram, Fig. 9, containing the strains from the first 
inlet of water, were used for the purpose of finding the 
actual neutral axis of the midship section. It was found 
to be 173 in. above the tank top—the probable error not 
exceeding 10 in. A calculation of the midship section (no 
deduction for rivets) placed it at 168 in. above the tank 
top. This doves not include the light superstructure, 
which would probably raise it a few inches higher. These 
results show that observations of this sort can be made 
with tolerable accuracy. Change of temperature, espe- 
cially if the wires, as-in this case, cannot adapt them. 
selves to it, will always disturb the readings. In the pre- 
sent case a difference of only 1 deg. Fahr. between the 
ship’s plate and the wire would cause the pointer to move 
through one division. It must also be remembered that 
the gradual heating of the upper part of the vessel not 
shielded by the sides of the dry dock, would slightly elon- 
gate the ship and cause all the pointers to rise, as they 
actually do, instead of the upper ones rising and the lower 
ones falling. Every unit in the diagrams, Figs. 9 and 10, 
is equal to a stress of about 310 lb. per square inch, 

Another subject to which the instruments can be 
applied with great advantage is the measurement of strains 
in ships in a seaway, but, to be fruitful of results, means 
should be provided for comparing them with the waves 
which produce them. I therefore beg to submit the follow- 
ing proposal, which, as far as I have been able to test it, 
is not attended with any difficulties of observation and 
requires only a stop-watch for taking the time. 

Mathematical considerations show that the sine of the 
maximum wave slope of a trochoidal wave is equal to the 
ratio of the two radii which produce it. It is, therefore, 
only necessary to measure the wave slope and the length 
of the wave, when the height can be calculated. The 
length, 2 L, is easily measured. Note the time which 
elapses between the passage of two wavecrests = t, Note 
the time which elapses between the instant that the back 
slope of an advancing wave can just be seen and the time 
when its crest passes under the observer. Call this time 
t.; then if the height of the observer above the water 
level is H, the tangent of the wave slope will be approxi- 


mately equal to the following expression, H {For 
angles above 15 deg., which correspond with short steep 
See Fie. 19. 

1 per 1,000,000. 





—— =) 
b eal | Starboard is : | é | “* 
Number of Instruments. | Starboar rboa Starboard ‘ | " 

Banker. Stokehold. | Stokehold. | Port Stokehold. | Port Stokchold. | Port Bunker. 
~ = ee Soe eee Se ee i i —- ; ee 
Time of Experiment. Strain | Stress. | Strain. | Stress. | Strain. Stress. | Strain. | Stress. | Strain. Stress. Strain. Stress. 
| | ib. Ib. | Ib. | ib. | Ib. | Ib. 
Sam.—I am |. =a +64) +194 | —3.7 | —110 | xe -» | 85.2? — 1056? 
9 , —2 pm |} +13 \+ 389!) — ye) ee, Oo |—225 | —670| .. ae. + 4.5 + 185 
Ipm—2 4, | —1.5 |— 45 | —2183| —eo| +61 | +178 peng! — 85.7 | — 1070 
ee ae | —21/— 63, —80])— 90| +48 +144 |— 114) — 34 | 
3, —3.15,, eee + 7.0} +210) —2.5 — 75 0 0 | i 
er wage | +120 |+ 3600 | + 4.0] +190) +23 + 7o|~ 114) — 34 | | + 455 | + 1800 


TABLE VI.—Caiculated Launching Stresses in Engine- 
Room Bulkhead, H.M.S. “ Benbow.” 


Instruments 4, 5, 6. 








Su | . Horizontal 
. acts Vertical | Horizontal : 
Time of Experiment. <a : Steering 
Stress. | Stress, Stress. 
Ib. | Ib. Ib. 
llam.—1 p.m. — 1330 | — 465 —— 730 
lpm,.—2 ” — 115 — 59 + 99 
2, —8 ” + 141 + 68 + 520 
S » oR + 660 — 294 + 151 
2, —4 ” + 780 — 223 + 830 





In these two Tables V. and VI. the strains are given in 
The stresses are calculated on the assumption 


| that the modulus of elasticity is 32,000,000. The readings 





of the instruments on the engine-room bulkhead have not 
been given, as it would require too long a mathematical ex- 
planation to show the relation which exists between them 
and the calculated stresses. In the present case this 
would be particularly useless, as on account of the thin- 
ness of the bulkhead plate the readings do not re- 
present the actual strains, and the above Table has 
only been added to show that, with the help of three de- 
terminations of strains, all the stresses which cause them 
can be calculated. 

An occasion presented itself for measuring the docking 
strains in the s.s. Hooper (now Silvertown). Four in- 
struments had been fitted on board the evening before 
undocking, one between each deck, and as close along the 
steel plating as possible. The position of the instruments 
will be seen on reference to Fig. 8, 











waves, this value is very nearly equal to the tangent of the 
angle of the wave slope, but for smaller values the follow- 
ing Table has been compiled : 


Tabte VII.—Table for Calculating Wave Heights. 
H t i 





Height of Wave. 
Lt, Half Length of Wave. 
.0206 0056 
0405 .0111 
.0590 .0167 
.0795 .0222 
.0990 .0278 
118 0332 
.136 .0388 
.153 0443 
172 .0498 
189 0553 
207 .0606 
0225 0661 
241 .0716 
258 .0770 
.275 0825 


The first experiments to determine the strains 1n a me 
at sea were made on board the s.s. Compton (Figs. 7 an 4 
7a), on a voyage from London to Cardiff. The wind calme 
down before Dover was passed, and the highest 7 
that were subsequently met with did not. exceed . 
Seven instruments were fixed to the ship’s side, as shown 


in Figs. 7 and 7a. Readings were always taken simulta- 
neous. ) 

logitudinal strains at the various points. 
contained in Table VIII, It was noticed 


i to compare the relative 
at two instruments, so as to par o Poe site 


distinctly that 
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the maximum strain was indicated when a wave passed 
under the instrument. 


Table VIII.—Difference of Highest and Lowest Position of 
Pointers of Two Instruments read simultaneously. 














4 Lae sh BTS ST Se CS 
eed | 8 
| | 2 om | @ o 
388 oS & & 2. | 5, 4 S_ 23 
age 28 $4 SS $8)53 2 fe ee 
£38 eo £51 2 Bola 23 = 
saa gh ea gs gx te go §% 
"No, of | 
Readings. , | | | 
1 (+ .60 +.04)+ .50 —.15|+ .25 + 40+ 180 —.30 
2 + .65 +.06+ .80 —.10/+ .25 + .40\+ 140 —.10 
8 +.70 +.06+ .80 —.10+ .25 + 404110 —.15 
4 + .10 +.06+ .50 —.10| Mean ratio |+ 2.70 —.40 
5 +100 +.04+1.00—.10) 625 + .80 0 
6 + .90 +.07,+ .70 —.10/+1.10 + .60+ .80 — .20 
7 +140 +.06 + .40 —.10|+ .70 + .60|Mean ratio—7.04 
8 [41.20 +.06+4+ .60 —.15 D 
9 | .30 — .10 + .20  +.10 
10 | j+ -50 — .15 + .10 + .15 
Mn. ratios) + 14.6 —58 $1.5 | + 1.2 
| 








——— — 


The first three readings of instruments A and C were 
read together while passing through a head sea. The two 
last were read in a beam sea. 

The dials were divided circumferentially into inches 
and decimals. Every inch in the above Table, which are 
the actual readings, is equal to a stress of about 250 lb. per 
square inch. A. E, and A. F. were read when the highest 
waves appeared to be about 4 ft. in a head sea, ship 
empty. 

<4 strains of ships in a beam sea, provided she does 
not roll too much, are of special interest, as they give a 
fair indication of the amount of initial straining of the ship. 
This will be better understood by considering a ship in 
the trough of a very long swell. Suppose a strong spring 
balance with 100 lb. attached to it, be hung up as near as 
possible to the centre of gravity; then, with the up-and- 
down motion of the ship, this weight will sometimes 
appear to weigh, say 110 lb. and then 901lb. What is true 
for this one weight is true for all the weights in the ship ; 
they vary 10 per cent., more or less. The strains which 
they produce are read off on the instruments. And now 
suppose that the sheerstrake amidships shows 200 Ib. 
variation of stress when the spring balance shows 20 per 
cent. variation of weight, then the assumption that the 
total weight of the ship produces 2000 lb. stress in smooth 
water will not be very incorrect. 

It would have been very interesting if these various par- 
ticulars could be fixed in diagrams, so that simultaneous 
variations of all these stresses could be compared. Instru- 
ments have been prepared for this purpose, and have been 
fitted on board, but the sea has on each occasion turned 
out to be so calm that practically no results have been 
obtained. 

No difficulty was experienced in taking strain diagrams 
of ships while being launched and of girders of railway 
bridges. These will be found on referring to Figs, 11, 12, 
18, 14, 15, 16. 

In these cases the same instruments, but without dials, 
were used ; thicker wires and stronger pointers, with very 
soft 6B black-lead pencils, were inserted between the 
plates ; sheets of metallic paper were passed in front of 
these pencils on which the diagrams were then recorded. 

Both the vessels which were launched and the three 
trains which passed over the bridge are placed in such a 
relative position to the strain diagrams which they pro- 
duced, that if tracings of the bridge or ship and the scale 
above it are made, and these passed along the base line 
of the diagrams, the relative position for the various 
strains will at once be seen. 

In conclusion, I beg to point out several uses to which 
the instrument could be put for furthering the science of 
naval architecture in particular, and the investigation of 
strains in solids in general. 

1. The determination of the relative value of the 
different parts of vessels for giving longitudinal strength, 
transverse strength, and strength against raking strains. 

2. The influence of loading and of the shape of a vessel 
on the distribution of strains. 

3. The influence of various systems of waves on the 
strains in ships, 

The most favourable conditions for making such ex- 
periments wonld be found on board of ships carrying pig 
iron, copper ore, or other very heavy cargoes, as in those 
cases the sides of the ship are accessible. 








MISCELLANEA. 
_ TuE Central Court of the Edinburgh Exhibition is to be 
lighted by 1500 incandescent lamps. 


The er have decided to ogee the Tourmaline 
with four of the new 6in. steel breechloading guns, 
mounted on sponson ports with the Vavasseur fittings. 


A Japanese invention for making paper of seaweed is 
announced, It is thick in texture, yet sufficiently trans- 
parent to be used in place of glass for windows. 


The American Machinist mentions a new process that 
has been discovered in Pittsburg for making Bessemer 
steel equal in quality to crucible steel. 

The American Engineer states that a company has been 
formed for the purpose of boring for oil in Indiana, It is 
intended to go down 2000 ft. if necessary. 


The directors of the Weardale Lead Company, Limited, 
have declared an jnterim dividend of 4 per cent. for the 





half-year ending December 31, tax free, payable on the 
24th inst. 


The Mountain Lake reservoir, near Pittsfield, Massa- 
chusetts, has burst, and the water rushing down the valley 
engulfed a village two miles below. Fourteen persons 
were drowned. 

A permanent electrical staff is to be formed at Chatham 
Dockyard, where a certain number of the best fitters in 
the factory have been selected to be sent to Portsmouth 
yard for instruction in electrical work with the staff at 
that establishment. 


The contract for the shafting fixtures, drums, &c., for 
the Southern Mahratta Railway Company has been placed 
with Messrs. Thomson, Son, and Co., Douglas Foundry, 
Dundee. About six years ago this firm executed a similar 
contract for the Indian State Railways. 


Preparatory to the reception from the factory of Sir 
William Armstrong and Co. of the new experimental 110- 
ton gun, the latest and largest weapon in this country, the 
iron pier at Woolwich Arsenal has been strengthened to 
enable the new weapon to pass over it in safety. 


The gold produced on the Pacific coast (California) has 
been gradually decreasing since 1880, showing a total 
decline during the five years ending with 1885, of 
8,072,439 dols., though the material prosperity of Cali- 
fornia has undoubtedly increased. 


The American Inventor gives some particulars of a new 
fireproof plaster. It is made of asbestos, silicate of soda, 
and potash. It will hold firmly to the smoothest surface 
without hair, forms a hard stone-like substance, and has 
little tendency to produce rust. 


The Builder states that the professorship of geometrical, 
engineering, and architectural drawing at King’s ——— 
vacated by the death of Professor Ulenny, has been filled 
by Mr. Hulme, the head-master of the Putney School of 

rt. 

Some experiments have been successfully made on the 
Indus Valley Railway in eonning locomotives fired with 
petroleum ; and it seems likely that the frontier railway 
engines will before long derive their fuel from the oil 
wells near Sibi. 


The Great Eastern has been examined by the Board of 
Trade and a certificate of her seaworthiness has been 
issued. It is said that she will be steamed from Milford 
Haven to Liverpool to form in some way a part of the 
coming Maritime Exhibition ; at the close of which she 
will leave England to be converted into a coal hulk. 


The Spanish Government have contracted with Messrs. 
Yarrow and Company for the construction of two first- 
class torpedo boats of the Falke type, to have a speed of 
23 knots fully equipped, and 25 knots an hour light. 
These are the highest speeds which have hitherto been 
contracted for. 


An American paper states that there are twenty-one 
lines of steamers running between South American ports 
and Europe, but there is no regular line between the 
United States and South America. From forty to sixty 
steamers arrive at Buenos Ayres from Europe every 
month, but not one from the United States. 


The report of the Hon. James P. Kimball, director of 
the United States Mint, shows that for the year ending 
June 30, 1885, the total amount of coinage done at the 
American mints reached 54,237,639.95 dols., which was 
made up as follows: Gold, 24,861,123.50dols. ; silver, 
28,848,959.65 dols. ; and minor coins, 527,556.80 dols. 


The railway plant and material returned from Egypt, 
and now in the dockyard at Chatham, will be utilised in 
the construction of the line of railway about to be laid 
down at Chatham to connect the various defences with 
each other, and with the London, Chatham, and Dover 
Railway. 

The Reserve Squadron’s cruise will be of more than 
usual interest this year, as the squadron is now composed 
of comparatively modern armour-clads; and the per- 
formances of the turrets at sea, and the behaviour of the 
men under new conditions, will add novelty to the cruise. 
The Channel Squadron will also rendezvous at Portland 
on the 15th of May. 


The Earl of Camperdown, Earl Cowper, the Earl of 
Crawford and Balcarres, Viscount Bury, Lord Balfour 
of Burleigh, Lord Rayleigh, Lord Houghton, Lord 
Methuen, and Lord Lingen constitute the Select Com- 
mittee on the three Bills for amending the Electric Light- 
ing Act of 1882. The Earl of Camperdown is chairman, 
and the Committee will meet to take evidence on May 10. 


The French Admiral Aube, Minister of Marine, has 
submitted a supplementary vote of 4,880,000 francs. In 
reply to M. Liais, he energetically vindicated his decision 
in striking off 23 ships as obsolete or unserviceable. Some 
of them, he said, would serve for cannonading experiments, 
and others for torpedo experiments, thus rendering a last 
service to the country. 


It is reported that German steamers are to be chartered 
to call periodically at the various ports of southern 
Europe laden with German merchandise. The goods will 
be stored so as to be easily accessible. The saloon will be 
used as a pattern room. Importers will be able to make 
their choice and have the goods landed at once, thus 
doing away toa great extent with the services of the 
middleman. 


At the ninth annual general meeting of the Orient 
Steam Navigation Company the chairman stated that at 
the last two annual meetings they had been unable to re- 
commend a dividend or to set aside the usual percentage 
to the reserve fund. The business of 1885, however, showed 





that, after paying all charges and carrying to the reserve 
6 per cent. on the cost of their steamers, a balance remained 
of 34,986/., out of which the managers propesed a dividena 
at the rate of 5 per cent. per annum, leaving 11,665/. to 
be carried forward. 


It has been decided to equip the Swallow witheight 5 in. 
steel breechloading guns, mounted on Vavasseur fittings, 
together with four 0.45in. Gardner machine guns, and 
fourlin. Nordenfelt machine guns. The Swallow is the 
first of a new class of fast steaming gun-vessels, and con- 
siderable importance is attached to her trials, which are 
about to take place on the measured mile, Maplin Sands, 
as the result of the tests then made will govern the 
Admiralty with regard to the construction of future 
vessels of this class. The Swallow, as we have before 
stated, is the largest gun-vessel in the Royal Navy. 


Mr. John Bigelow, who was appointed by the New 
York Chamber of Commerce to examine the Panama 
Canal, had made an elaborate report on the subject. He 
estimates that if the work be vigorously prosecuted till 
the close of 1886, about one-fifth of the excavation will 
then be completed. He declines to give any opinion as to 
the date when the canal will be completed, or as to its 
total cost, its revenue, or the probability of the required 
means being provided for its construction. Mr. Bigelow 
adds that the canal will now be prosecuted to completion, 
without any very serious interruption, is fairly to be 
presumed; for too large a proportion of its cost has 
already been incurred to make retreat as good a policy 
as advance, 


An International Maritime Exhibition will be held in 
Havre next year, to be opened on May 1. The Exhibi- 
tion will have three principal divisions, the first including 
all kinds of sailing or steamships employed either in the 
Navy, the merchant service, or in other branches, such as 
fishing and pilot service ; the second, engines, plans, models, 
life-saving contrivances, fishing and agricultural ; while 
the third will comprehend the products of the French 
colonies. Foreign exhibitors may group themselves 
together and be officially represented . commissioners 
named by their respective governments. Applications to 
exhibit must be made to the Direction de |’Exposition 
Maritime Internationale, 118, Rue de Paris, at Havre, 
before the beginning of next year. 


A Times correspondent writes: “‘An mportant operation 
will be accomplished on May 31 and June 1 in the United 
States, when the gauge of the southern railways will be 
changed to the northern or standard gauge. The uniform 
gauge will be 4 ft. 9 in. Nearly 13,000 miles of railway 
will have to be changed in about twelve hours, and with- 
out interruption to the running of many of the important 
trains, even onthe day the change takes place. The 
change of gauge will affect almost every railway south of 
the Ohio and Potomac rivers, the extent of roads in the 
various Southern States being distributed as follows: 
Georgia, 2413 miles; Tennessee, 1886 miles ; Alabama, 
1803 miles; South Carolina, 1320 miles; Florida, 1250 
miles; Kentucky, 1118 miles ; Virginia, 981 miles ; North 
+ 960 miles ; Mississippi, 776 miles; Louisiana, 

miles,’ 


A Times correspondent writes: ‘‘ Four new torpedu 
boats, constructed by Schichau, of Elbing, have just been 
delivered to the}Russian Government. Those boats are 
stated to be remarkable for their speed and the saving of 
fuel effected. During their recent trials the speed con- 
tracted for was considerably exceeded. The first boat, 
during six hours’ steaming, aver 22.24 knots an hour. 
The results of the speed trials of the second and third 
boats have not been published. But the performance of 
the fourth boat is stated to have been very remarkable. The 
boat had on board a crew of eighteen men, coals for a run 
of 1200 miles, and 145 tons of ballast, and yet she attained, 
during a three hours’ run, an average speed of 21.6 knots, 
the maximum speed reached during an hour’s steaming 
being 23 knots, the highest ever recorded. It will be seen 
that Russia at present possesses the fastest torpedo boat 
afloat ; but there is every probability that she will not be 
in that exceptional position for very long. The Spanish 
Government has just contracted with Messrs. Yarrow and 
Co. for the construction of two torpedo boats of the Falke 
(Austrian) type, the speed of which in fighting trim, 
carrying 17 tons on board, is guaranteed at 23 knots, and, 
when running light, 25 knots.” 





Pic IN THE ZOLLVEREIN.—The production of pig iron last 
year in Germany is returned at 3,751,775 tons. The 
corresponding output in 1884 was 3,572,165 tons. 

Gas IN Paris.—The sales of gas effected in 1855 by the 
Parisian Company for Lighting and Heating by Gas 
amounted to 40,774,400 cubic metres. In 1865, the sales 
had risen to 116,171,727 cubic metres. In 1875 there was 
a further advance to 175,938,244 cubic metres. Last year 
they were no less than 286,463,999 cubic metres. 


WEsTERN AvSTRALIA.—Mr. Price Williams is examining 
the route of a proposed land grant railway from Perth to 
Champion Bay. Mr. E. T. Hooley, formerly of Victoria, is 
associated with Mr. Williams as a judge of the quality of 
the land. This gentleman classes the country in the 
neighbourhood of the route; a surveyor, Mr. Crossland, 
also a Victorian, estimates the area of each class; and Mr. 
Williams himself takes note of the engineering problems 
which may present themselves. He has reached a point 
about 100 miles distant from the Western Australian 
capital. He expresses himself well satisfied with what 
he has seen, and gives it as his opinion that a railway 
through the country he has traversed can easily be made 
to pay. Further on he will encounter sand plains, which 
may somewhat modify his first highly favourable im- 
pression, 
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APPARATUS FOR TESTING SURFACE EVAPORATION. 
(For Description, see Page 415.) 
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PAYMENT OF INTEREST OUT OF 
CAPITAL. 

Accorp1ne@ to the annual report of the Board of 
Trade to Parliament upon Railway and other Bills, 
there were eighteen railway Bills submitted in the 
present session containing provisions for payment 
of interest out of capital during construction of 
works, thus bring prominently to the front a bone 
of contention between the two branches of Legisla- 
ture, which, if treated in the same energetic way 
as some other matters, illustrating the advent of 
the new Parliament, seems calculated to introduce 
a vigorous game of ‘‘ pull devil pull baker” between 
them for the edification of the extended suffrage. 
The conflict arises through a discrepancy between 
the Standing Orders of the two Houses, the Lords 
insisting upon a clause in every railway Bill pro- 
hibiting the payment of interest on calls paid up, 
while the Commons, with a slight network of re- 














of 4 per cent. per annum to all who choose to ask 
for it, complying with the innoxious conditions just 
referred to. 

The modus operandi is as follows: A company 
either seeking incorporation, or, having authorised 
works on hand in a state of suspense or possible 
collapse, inserts in its Bill the Commons order com- 
plete in all particulars. The Bill is lodged on the 
17th of December in the Inquisition Chamber of the 
Peers (that dread receptacle whose superior in 
spectral form haunts the elbow of every framer of 
a private Bill, and with threatening aspect warns 
him to let I dare not wait upon I would), where the 
whole section is invariably run through the body by 
a straight line from beginning to end, and ‘8, O. 
clause” inserted against it in the margin. The unin- 
itiated, seeing those hieroglyphics, might suppose (es- 
pecially as the orders of the two Houses have latterly 


had overlooked some palpable item required by the 
Standing Orders universally in force. Not so, and 
far from it, as Mrs. Gamp would say. ‘‘ Standing 
Order clause” thus referred to means par excellence 
a Standing Order of the Upper Chamber. What 
does the Inquisition know of any other place where 
Standing Orders exist? Precisely the same course 
is adopted when a Bill comes up from below with 
the obnoxious power in it, and so the concession of 
one House, the principle of which was not adopted 
without thorough sifting by discussion, and the 
report of a special committee on the subject be- 
comes null and void in the other. 

True there are outside parties interested in the 
matter, who, if not actually pulling the wires, may 
yet supply motive force in other ways. The exist- 
ing railway companies have long acted upon the 
conviction that the railway system of this country 
is complete, and would only be impeded by further 
addition; they are consequently averse to any 
facilities being afforded to independent companies 
for construction, and denounce payment of interest 
out of capital as iniquitous ; but it might occur to 
a cynical mind of ordinary capacity, that people, 
even railway directors, do not always exert them- 
selves to frustrate an object pernicious to their 
interests from purely philanthropic motives. Ad- 


mitting this, the inference is clear that payment of 
interest during construction would, in the opinion 
of these people, aid the raising of capital ; in fact, 
pretty much the same sort of thing, is resorted to 
by themselves in their practice of raising money by 





“Notes on the Pumping Engines at the Lincoln Wate ‘Vorks,” by 


with original capital. At any rate, if the former 
principle is so inherently vicious it might be sup- 
posed that the policy of the companies would be to 
let the erring ones go their way, and take the con- 
sequences ; the companies, however, evidently think 
otherwise. 

No such restriction was in force when the old 
companies were incorporated, who all had the 
benefit (if any) of raising their money by the now 
prohibited means, but in 1845 (the railway mania 
era) the Companies Clauses Consolidation Act was 
passed, enacting that no company should make a 


t| dividend, whereby their capital stock would be re- 


duced, and in 1846 or thereabouts the Standing 
Order now on the Lords statute book was adopted 
by both Houses. Nevertheless payment of interest 
during construction of works had since been in 
practice for many years in a stealthy way without 
causing much commotion, until the baffled ad- 
versaries of the Hull and Barnsley Railway be- 
thought themselves or were advised of its illegality, 
and caught at the bright idea of defeating the com- 
pletion of that undertaking by drawing public at- 
tention to the fact. Such success attended their 
efforts that the railway, which then appeared to be 
progressing favourably, has been in difficulties ever 
since, while the money spent in contesting the 
point and trying to remedy it, would probably have 
paid the interest up to completion of the works 
with a handsome margin to spare, but the brand 
having been fired the flame spread. Investors 
funked and fled to distant gold mines, where they 
are at present immolated, and the public works of 
the country became a drug in the money market, 
In 1883 the subject was again before Parliament, 
when the House of Commons appointed a com- 
mittee who took evidence and reported that the 
prohibition which was then in existence was finan- 
cially sound in principle, and was a protection to 
the public, but there were special cases in which 
the payment of interest out of capital ought to be 
allowed, subject to certain limits as to the rate of 
interest and the time during which it should be 
pe and the Standing Order now in force in that 

ouse was the result. An order similar in effect 
was submitted to the House of Lords in the same 
session by no less a person than the Chairman of 
Committees himself, who is now opposing it, but 
on the motion of Lord Auckland—to the effect 
“That it is not desirable to alter Standing Order 
128 or to substitute for Standing Order 128 a new 
Standing Order until a Bill has been passed to 
amend the Companies Clauses Consolidation Act, 
1845, and the Companies Clauses Consolidation 
(Scotland) Act, 1845, so far as those Acts relate to 
the payment of interest out of capital by railway or 
other companies’ —the order was withdrawn with- 
out a division. It will be observed that Lord Auck- 
land’s amendment raises no objection to the point 
in issue, although it may have been dictated by 
adverse motives and with a view to defeat innova- 
tion by a side wind; hence however the present 
state of matters. 

On the 2nd April instant the Chairman of Com- 
mittees (after notice duly given in the Minutes) 
laid upon the table of the House of Lords a docu- 
ment entitled ‘‘ Memorandum respecting Standing 
Order No. 128 (No Interest out of Capital to be 
Paid on Calls),” which was then ordered by the 
House to be printed and is now in circulation. 
Some of the matter contained in this memorandum 
is interesting as characteristic of the quarter from 
which it emanates. It begins by stating : ‘‘ Con- 
siderable misapprehension exists as to the effect of 
the clause which in compliance with the Standing 
Orders is inserted in railway and other Bills to pro- 
hibit the payment of interest out of capital. Per- 
sons whose interest it is to induce the public to 
subscribe to new Parliamentary undertakings have 
attacked the Standing Order as imposing an artificial 
restriction on raising capital—-and somewhat similar 
language has been used in both Houses of Parlia- 
ment. Asa matter of fact the clause only declares 
the general law. Payment of interest out of capital 
is contrary to the general principles of law applicable 
to all trading companies.” 

This modest introduction at once puts the reader 
into his proper position and frames his mind to 
receive with due respect the teaching which follows, 
although scoffers might hint that it savours a little 
of the opinion once attributed by a member of the 
House of Commons to his Scotch housekeeper, 
‘* They are a’ fules but me.” 

The memorandum also contains (inter alia) the 





issuing shares at a discount, which cannot be done 


following quotations : 
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‘It is quite clear that the omission of the Stand- 
ing Order clause from the special Acts of a Parlia- 
mentary company would not enable the company 
legally to pay dividends out of capital. If this is 
to be done Parliament must go further and ex- 
pressly legalise such payment, that is, Parliament 
must enact that a particular company may do that 
which is by the general law of the land illegal. Is 
there adequate reason for such a change either 
generally or in particular cases ?”’ 

One answer to this is, that Parliament is con- 
tinually granting exemptions from particular pro- 
visions of public Acts in certain cases, which is 
pretty much the same thing as that referred to, 

‘* It is admitted that to put 1001. into a new 
undertaking and receive back 20/. of it by way of 
interest at 4 per cent. for five years is much the 
same thing as to put 80/. into the undertaking and 
keep the remaining 20/. at a banker’s and draw out 
4l. a year for five years. But it is urged that in 
practice men will not trust themselves to spread 
the enjoyment of the 20]. over the five years, and, 
therefore, will not subscribe to new Parliamentary 
undertakings unless Parliament provides protection 
for them against themselves.” 

We much doubt whether this craze of gratuitous 
protection is particularly acceptable to those under 
treatment, at any rate it is hardly conducive to over 
estimation of the patient’s own mental faculties. 

‘*Tt may be fairly surmised that the real, though 
not the ostensible reason for the change, is that the 
promise of the payment of interest during construc- 
tion offers a tempting bait to small capitalists. If 
Parliament expressly sanctions such payment this 
can be represented as 2 strong proof of confidence in 
the success of the undertaking.” This reads 
strangely, for it seems open to the infererence that 
Parliament sometimes sanctions undertakings in 
which it has no confidence. 

‘*The prospectus of course would speak of inte- 
rest only ; it would not tell the intending investor 
that he will simply receive back part of the capital 
which he had subscribed. To him the great fact 
would be that if he subscribed 100/. for 1001. 
capital in the company his investmont would bear 
fruit at once ; he would receive interest at a given 
rate for a given period, and at the end of the period 
would be just as well off as before ; he would still 
have his 100/. capital in the concern and the inte- 
rest he had received would be so much pure gain.” 

This style of arguing raises the question of what 
stuff is this our investor made that he should be so 
dense? The Commons’ clause, contains all that 
is asked for, and part of it is to this effect: That 
notice of the company having power so to pay 
interest (the words ‘‘ so to pay” surely imply out of 
capital) be given in every prospectus, advertise- 
ments, or other document of the company inviting 
subscriptions for shares, and in every certificate of 
shares. If, in the face of these announcements, the 
investor can suppose that the interest will be pro- 
vided through some machinery outside the com- 
pany, he must bear a strong family likeness to 
what some one in paraphrasing an old comic ballad 
rendered as an ‘‘ Edward.” 

‘Tt is often hard enough, under the present 
system, to place additional capital except at a dis- 
count. It will be still harder if a man is asked to 
pay 100/. for that amount of additional capital, 
while an original subscriber holds the same amount 
of capital, but has had perhaps 20/. out of his 1001. 
returned into his pocket under the nameof interest.” 

The author of the memorandum appears to have 
got into a muddle here, treating the original sub- 
scriber as plus instead of minus 20/., and conse- 
quently reaping an advantage, which treatment has 
the effect of transforming him from the victim he 
has been represented as up to the present point, 
into an enviable character compared with a possible 
somebody else. 

‘* If the promoters of the chauge are right in the 
only serious argument which they advance, 1.e., 
that investors will not take shares in new under- 
takings unless some return is secured to them during 
the unremunerative period required for construc- 
tion, this difficulty can be partially met as the law 
now stands by the directors inviting such share- 
holders as wish to do so to pay up their shares in full 
on allotment, and thus entitle themselves to interest 
on their payments in advance of calls.” 

It would indeed be curious if, after all the hubbub 
about this affair, it should turn out that the appa- 
ratus capable of meeting the whole difficulty had 
been slumbering at our fingers’ ends for the last 
thirty-eight years, and nobody before the memo- 





randum appeared had possessed sufficient judgment 
to appreciate it ; but avery slight test is requisite to 
expose the fallacy of such an idea, also to show 
how the remedy here indicated compares with the 
course open under the order of the House of 
Commons. 

The Lords’ Standing Order, and the clause in the 
Companies Clauses Consolidation Act to which it 
refers, relate purely to an amount to be paid in 
advance on calls not yet made, and would work out 
thus : Say the capital is 1,000,000/. in 10/. shares, 
2l. or one-fifth must be paid on allotment to enable 
the share to vest in the holder, and would therefore 
be unentitled to interest altogether. The four re- 
maining calls of 21. each would be made in accord- 
ance with the usual terms of special Acts at in- 
tervals of three months, so that in addition to the 
amount upon which interest was payable being 
gradually reduced as each call became due, at the 
end of twelve, or at the most fifteen months from 
the date of allotment, the whole capital would be 
paid up, and no further interest be available until 
it could be provided out of revenue. So much for 
the relief afforded by the Lords’ order and the law 
as it stands. 

The Commons’ clause enacts that no interest shall 
be payable until two-thirds of the company’s capital 
has been issued and is held by shareholders legally 
liable for the same, but such interest is payable on 
the amount from time to time paid on the shares, 
from the respective times of payment until the ex- 
piration of the time limited by the Act for the 
completion of the works thereby authorised, which, 
if interest is to be paid at all, is quite another 
thing. 

The memorandum then suggests two alternative 
orders to meet the difficulty, under the initials A 
and B. A requires the company to receive from 
any shareholder who makes the tender a sum on 
deposit to be repaid to him by equal instalments 
during a given period, such deposit to be in addition 
to and independent of the shares. 

B, which is very wordy, is to authorise the com- 
pany in addition to the permanent capital to issue 
a proportionate amount of temporary capital to be 
returned to the shareholders by instalments during 
a given period, such temporary capital to be em- 
ployed only for the purpose for which it is sub- 
scribed and not to be entitled to dividend. The 
temporary capital is to provide for payment of in- 
terest on the amount from time to time paid up in 
respect of shares, and its addition to the permanent 
capital is to be by increasing rateably the nominal 
value of the shares. 

The B order also contains a paragraph to the 
effect that there shall be inserted in every Bill 
provisions making liable to severe penalties any 
director, officer, or agent of the company, who shall 
pay or procure to be paid any interest or dividend 
contrary to the provisions of the Bill (some people 


would have said Act but we are quoting from an |] 


official document), and making illegal and void any 
contract entered into under which payment of 
interest or dividend shall be provided for contrary 
to the provisions of the Bill. 

Apart from our view as to the taste displayed in 
introducing the memorandum at all, while proceed- 
ings were in contemplation for discussing the main 
principle, it does not strike one as contributing 
much towards solution of the problem in hand. It 
virtually ignores the existence of the Commons’ 
Standing Order altogether, and we have no hesita- 
tion in saying that either of those suggested as a 
substitute (which present a strong Dromio bearing) 
are simply impracticable in a workable point of 
view. The only instances where, in our opinion, 
the writer has hit the right nail on the head, relate 
to extension of time and additional capital, which 
do apparently complicate the matter, if interest is 
to be paid in either of those events—but the whole 
theory of the document is based upon the barren- 
ness of intellect imputed to those unfortunate indi- 
viduals who possess capital to invest. 

On the 12th inst., in accordance with a motion 
made by Lord Houghton, a Select Committee of the 
House of Lords was ordered to be appointed ‘ to 
inquire whether it is expedient to amend Standing 
Order No. 128, and if so, in what respect.” The 
controversy therefore stands in abeyance pending 
the report of this Committee. It is no part of our 
intention to maintain the consistency of paying 
interest out of capital, nor to refute the arguments 
of its opponents that it is merely taking money out 
of one pocket to put it into the other, or as an 
analogous illustration its approximation to the Irish- 





man’s recipe for lengthening a blanket, because all 
reasoning about it is defeated by the fact that in 
present circumstances the practice is regarded by 
reliable financial experts as inevitable. 

That tender body, the investor, has become so 
enervated with repletion of chances to reach El 
Dorado that he must have his diet flavoured to taste 
or he refuses it, and thus the effect of their lord- 
ships beneficent intentions is, that food which might 
be acceptable is denied him because their Standing 
Order prevents it being served in the way which 
renders it palatable. 

For our own part, we contend that the course 
which legislation at present takes in this matter is 
altogether a mistake. The investor is getting too 
much law, while those who prey upon his credulity 
or cupidity get too little. If instead of fencing 
capital about with all sorts of (so supposed) legal 
protection, the professional public company pro- 
moter could be enclosed in a ring fence, it would 
be a far better move in the right direction, 








THE INDIAN AND COLONIAL 
EXHIBITION. 

WE ave now within a week of the time when the 
Colonial and Indian Exhibition will be opened by 
Her Meiesty the Queen. Although all is bustle 
and confusion within the various courts and galleries 
at South Kensington, an idea can be formed from 
what is already to be seen of the beauty and import- 
ance of the show that has this year been provided 
for the delectation of Londoners, and country cou- 
sins who may make a visit to the metropolis. 

As a popular show or place of amusement 
the Indian and Colonial Exhibition will doubt- 
less far surpass either the Fisheries, the Health 
Exhibition, or the Inventions Exhibition, and if 
it succeed in this it will have fulfilled the great 
end of its existence. We have already given 
a brief notice of some of the leading features of the 
Exhibition,* according to the official programme. 
Since we wrote a vast change has been wrought in 
the appearance of the place. Then, with the excep- 
tion of the Indian Section, the various buildings 
covered nothing more than vast stretches of un- 
obstructed floorway, perfect Saharas of dusty 
planks. Now there is hardly room throughout the 
whole place to set one’s foot down, and the marvel 
is how the multitude of boxes, bales, and cases will 
ever be got through the barricade of material to 
their proper destination. Every one is sanguine, 
however, that all will be ready on the opening day, 
but as exhibits are still pouring in to the different 
sections an unpractised observer would be apt to 
think the further things go the worse would be the 
confusion. 

India is the most orderly section at present, those 
responsible for the arrangements having early 
recognised the wisdom of taking time by the fore- 
ock, The whole of the Great South Gallery, over 
1000 ft. in length, is divided on each side intoa 
number of stalls or. bays, the divisions being made 
by a series of elaborately carved screens, whilst a 
broad promenade is left in the centre. This forms 
a far more effective arrangement than that hitherto 
adopted, in which the central part of the gallery was 
encumbered by exhibits, and visitors were crowded 
into two narrow pathways on each side. The carv- 
ing on the screens is of a very beautiful description, 
and is mostly in wood. Some are painted, whilst 
in others the wood is only protected by a thin coat 
of varnish. The details, when looked at closely, 
have mostly a grotesque character, at any rate to 
western eyes, but the general proportions are in- 
variably harmonious, and in many cases bear witness 
to artistic genius of a high order on the part of the 
designer. All the carving is not of wood however. 
The Ulwur court is partitioned off by a screen of 
the most beautiful description in which pure white 
columns formed of semi-transparent stone, and 
pierced panels of the same material, are skilfully 
contrasted with a heavy moulding of black marble. 
The arrangement is freed from coldness by being 
crowned with a scrollwork of painted glass, the 
bright colours of which bring a touch of Oriental 
magnificence to the design. The contrast between 
the poor quality of the glass and the richness of 
the colouring is very characteristic ; in fact it 
might almost be doubted whether the mirror is not 
composed of sheets of mica, but the tints are of the 
purest shade. This is especially striking in a large 
square of deep blue. This is of the richest tone, 





* See page 160 ante, 
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yet without the faintest tinge of purple to mar its 

erfection Another screen of exceptional beauty 
is overlaid with a delicate tracing of inserted brass, 
some of the scrollwork being scarcely thicker than 
ahair. Yet another effective composition consists 
of inlaid ivory and ebony of perfect design and 
execution. 

In strange contrast to these pleasing effects are 
many of the carved and painted figures and models, 
some of them strangely suggestive of Bogey and 
the Hangman in the immortal tragedy of the 
puppets. The last thing an Indian artist thinks 
of, apparently, is to go to nature for instruction. 
There are horses that can only be recognised as 
belonging to the equine species because bestridden 
by human beings, whilst men are only to be 
distinguished from apes by the fact that they are 
clothed. Even the elephant, which one would 
expect would receive better treatment, is modelled 
with shapeless bolster-like legs, and an impossible 
body, whilst its head is attached to the trunk by a 
neck that might be that of an ox. The contrast 
this affords to the scrupulous fidelity with which 
Japanese artists copy nature is very characteristic 
of the different genius of the two races. 

Many of these stalls are already furnished with 
the objects they will serve to exhibit. These are 
mostly of an artistic character. Pottery from the 
Punjaub, the colours good, but rudely applied ; 
lacquer work from the same district of harmonious 
design and a minuteness of finish that none other 
than Oriental fingers could compass. The inlaid 
- ivory and woodwork in which the accuracy with 
which the pieces are adjusted is beyond all praise, 
also forms a prominent feature in the display. 
Kashmir sends ornamental metal work, water 
bottles, trays, coffers, &c., in wrought brass or 
copper, the latter plain and the former often beauti- 
fully enamelled. Many of these articles have their 
prices attached, and appear wonderfully cheap 
when one takes into consideration the excellence of 
the work. 

The chief feature in the Indian contribution will 
not be, however, in the Great South Gallery. On 
the site of the Prince of Wales’s Pavilion there 
has been erected a representation of an Indian 
palace, in the court-yard of which the throng of 
visitors will doubtless be thickest during the coming 
summer. It is intended that a number of native 
craftsmen shall here ply their calling exactly as 
they would do in the court-yard of a great chief or 
prince in their native land. These men are not 
tradesmen, but retainers engaged to supply the 
wants of the household of which they are supposed 
to form a part. There will be saddlers, shoe- 
makers, tailors, tinkers, and what not, all busily 
at work. 

The Economic Section of the Indian exhibit will 
afford an interest of a different and more material 
nature. This is under the charge of Dr. Watt, an 
eminent authority on such matters. Here will be 
collected together examples of the various natural 
and manufactured products of the empire, the most 
notable feature being a large arch of bamboo which 
well illustrates the combined lightness and strength 
of this most necessary factor in Hindoo economy. 
There will also be a trophy composed of different 
woods, which will be built up of 4000 pieces, and 
will comprise 300 different species, which it is hoped 
may be introduced into Europe for various indus- 
trial purposes. Another department will be a Cal- 
cutta market in which Indian productions will be 
sold, but of what nature they will be we have no 
information. 

We must, however, hasten from India to the 
colonies, most of which are hardly as forward as the 
Eastern Empire, Canada stands next in importance, 
and occupies the whole of the Central Gallery and 
part of the West Gallery. Here the display bids 
fair to be more on the orthodox exhibition lines ; 
cases and show stands appropriated to various ex- 
hibitors. The following is a list of some of the 
articles already in evidence : Cotton fabrics, wool, 
stationery, paints, beer, wines, varnishes, musical 
instruments, agricultural machinery, iron castings, 
biscuits, furniture, bedding, &c. “Where the great 
Doulton trophy was placed in the Health Exhibi- 
tion, there is already erected a mighty stand bear- 
ing specimens of food products of various kinds. 

South Australia has devoted a large amount of its 
Space to a model landscape in which the native 
fauna and life-size models of two aboriginal in- 
habitants of the colony are represented. The 
animals are stuffed, whilst the natives are modelled 
in the usual way. One of the latter is spearing fish 





from a canoe which is floating on a stream of water, 
while the other has squatted down in a rude hut 
composed of branches of trees. The effect is very 
striking, and the whole will form one of the great 
attractions of the Exhibition. 

The other courts are in a more or less forward 
state of preparation, but the account we have given 
will probably enable our readers to form some idea 
of what they are likely to see at this year’s show at 
South Kensington. No doubt the Exhibition will 
serve a higher purpose than affording a mere raree- 
show to pleasure-seekers. The number of im- 
portant personages from the colonies who will be 
this year attracted to London cannot fail to have 
an influence for good on the relations between the 
mother-country and her offshoots. We append a 
list of the colonies contributing to the Exhibition 
and the Commissioners by whom they are repre- 
sented. It will be seen that Newfoundland and 
Tasmania are the only absentees; the former, 
perhaps, owing to the disgust engendered by the 
pernicious prize-medal system, as experienced at 
the Fisheries, when it will be remembered that 
Newfoundland made an excellent display. We are 
glad to learn there are to be no prize medals this 
year. 

Executive President—His Royal Highness the Prince of 


ales, K.G. 
Secretary—Sir Philip ness eae K.C.M.G., C.B., 


Assistant Secretaries—Mr. Edward Cunliffe-Owen, B.A. ; 
Mr. J. R. Royle (for India). 
Colonies. Executive Commissioners. 
Dominion of Canada... The Hon. Sir C. Tupper, 
G.C.M.G., C.B. 
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B. New South Wales... Sir Alex. Stuart, K.C.M.G. 
C. Victoria... “ise ... Mr. R. M. Smith, C.M.G. 
D. South Australia ... Sir A. Blyth, K.C.M.G. 

E. Queensland _... .. Mr. J. F. Garrick, C.M.G., 


Q.C. 
Western Australia ... The Hon. Malcolm Fraser, 


C.M.G., J.P. 
. United Australia... 
New Zealand ... ... Sir F. D. Bell, K.C.M.G. 
Fiji .. The Hon. J. E. Mason, 
M.L.C. 
Cape of Good Hope ... Sir C. Mills, K.C.M.G. 
Natal... ash .. Sir W. C.  Sargeaunt, 


K.C.M.G. 
. Lieut.-Col. Edmund Palmer. 


St. Helena oe 

Ceylon .. ... Mr. A. N. Birch, C.M.G. 

Mauritius Ae ... Mr. J. A. Despeissis. 

Straits Settlements ... Mr. F. A. Swettenham. 

Hong Kong .. The Secretary to the Royal 
Commission. 

British North Borneo... Sir R. Alcock, K.C.B. 

British Guiana... Mr. G. H. Hawtayne. 


West Indies... .. Mr. A. J. Adderley, C.M.G. 

West African Colonies Sir James Marshall. 

Malta ... Sir V. Houlton, G.C.M.G. 

. Cyprus ... sas ... Mr. Hamilton Lang. 

. Falkland Islands .. The Secretary to the Royal 
Commission. 

.. The Secretary to the Royal 
Commission. 
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NOTES. 


A New AMPEREMETER. 

Mr. H. A. Streeter, of Chicago, has devised an 
amperemeter which consists of a solenoid with a 
movable iron core, having under it a cylindrical 
vessel with its bottom closed by a thin diaphragm 
to which is fixed a soft iron armature of the same 
diameter as the core, and under the influence of a 
retractile spring. A tube rises out of the cylinder 
which is filled with a liquid rising in the tube to 
the zero of a per tab scale running along the 
tube. The passaye of the current to be measured 
through the coil serves to attract the armature and 
diaphragm, thereby increasing the capacity of the 
cylinder, and causing the column of liquid in the 
tube to fall and mark the strength of the current in 
amperes. 


ASBESTOS DISCOVERIES IN SIBERIA. 


Advices from Moscow state that the Russian 
Technical Society has received from the Ural region 
some fine specimens of asbestos recently discovered 
in the province of Ekaterinburg, together with a 
scientific report stating that investigations carefully 
conducted have revealed the existence of unusually 
large deposits of that mineral. It is only a year 
ago that a similar discovery was made in the Krivoy 
Rog district of South Russia, but in that case the 
mineral was of a somewhat inferior character, 
whereas that from Ekaterinburg is pronounced to 
be equal to the finest in the market. The Siberians 
are well aware of the importance of their discovery, 
and are already looking forward to the visit of 
foreign manufacturers of asbestos materials, par- 





ticularly from this country, where the industry is 
rapidly on the increase. The deposits lie close to 
the Ekaterinburg Railway, and the facilities of 
transport afforded by the line, and Volga River 
system, will enable a ready export trade to be 
opened up. A suggestion has already been thrown 
out that Russia should attempt the manufacture of 
asbestos materials herself, and it is said that if this 
were done encouragement would be given to further 
investigation, and other discoveries would be made, 
Siberia is known to possess in abundance almost 
every conceivable mineral, and her resources have 
only failed to attract the attention of Europe be- 
cause the communications with the country were so 
difficult. Now, however, that steam communica- 
tion exists from Western Europe to 2000 miles 
east of the Urals, there is every probability that 
European capitalists will be attracted to the country, 
and we should not be surprised if the asbestos dis- 
covery should invite the enterprise of German 
manufacturers, who are now overrunning Russia. 


A Rattway From Syria T0 THE PerRstAN GULF. 

The opening of the Euphrates valley between the 
Mediterranean and the Persian Gulf is one of the 
questions of the day, and may be regarded as com- 
plementary to the Suez Canal. If as M. Dumont 
has recently pointed out to the French Academy of 
Sciences, the 1400 kilometres which separate the 
Gulf of Alexandria and the Bay of Antioch from 
the Persian Gulf were traversed by a railway, six 
days would be gained in the voyage from Marseilles, 
Brindisi, or Salonica, to Bombay, and the hot 
passage of the Red Sea would be avoided. Many 
travellers, andalsosome of the more precious freight, 
would go by the railway. The tonnage of the Suez 
Canal will soon attain to 8,000,000 or 9,000,000 
tons per annum; and 200,000 passengers may be 
expected to traverse it in the same time. Allowing 
that only a quarter of the passengers and one- 
twentieth of the tonnage goes by the new railway, 
M. Dumont remarks that this proportion would 
justify the making of the new line. The local 
traffic would also be considerable between Bagdad 
and the Gulf and other places. The nature of the 
ground presents no great engineering difficulties. 
The line would rise from the mouth of the Orontes 
near the ancient port of Salcuces, ascend the Alep 
to a height of 480 metres, and descend towards the 
Gulf byway of Bagdad. M. Dumont estimates the 
total expense of construction at 250,000,000 franes. 
The scheme of M. Dumont is very interesting, 
especially after the report of Colonel Chesney to 
the English Government ; and the railway would 
doubtless be attended by the opening up of the 
plains of Mesopotamia, which by irrigation and cul- 
tivation might be made to recover their ancient 
fertility. Some 2,000,000 acres of land would thus 
be recovered to civilisation. 


Tue Weston Execrric Lieut. 

On Wednesday evening, the 21st inst., a number 
of invited visitors called at the South Belgravia re- 
sidence of Mr. Hugh Watt, M.P., for the purpose 
of seeing his electric light installation. The system 
adopted by Mr. Watt is that of Mr. Edward 
Weston, electrician of the United States Electric 
Lighting Company. It is as yet comparatively 
little known in this country, but in the United 
States it shares public patronage equally with that 
of Mr. Edison. The motive power was derived on 
Wednesday night from a 2 horse-power gas engine 
which drove the dynamo at a speed of 1500 revolu- 
tions per minute. The engine and dynamo are 
fitted up in the basement of the house. The 
engine worked very regularly, and no unsteadiness 
in the light was noticeable throughout the evening. 
The lamps used by Mr. Wattare all of the 16 candle- 
power zig-zag type, the filament being made either 
of paper or of a material prepared in the Weston 
laboratory aud named tamidine. The fittings were 
very varied, showing beautifully the degree of 
skilled workmanship and fine ornamentation of 
which these matters are susceptible. Every apart- 
ment of the house —basement, corridors, bedrooms, 
&c.—was appropriately lit up. When required any 
one, or any number, of the lamps could be switched 
off or on without perceptibly affecting the brilliancy 
of the others. This is due to the peculiar construc- 
tion of the Weston incandescence dynamo by which 
a constant difference of potential is maintained at 
the terminals, despite all variations in the number 
of lamps fed by the machine. Of course these are 
arranged in parallel circuit. The quality of the light 
emitted by the incandescent filaments was tested by 
its effects on paintings, tapestry, and flowers, as 
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well as on the many-coloured evening dresses worn 
by the ladies. 


A New Coupota ror IRONFOUNDERS. 

German contemporaries notice a new form of 
cupola, introduced by Greiner and Erpf, and 
stated to have been successfully worked at 
several places. In the ordinary cupola a main 
source of waste of the heating power of the fuel is 
found in the fact that a large portion of the car- 
bonic acid, formed by the combustion of the coke 
at the tuyeres, is reduced to carbonic oxide in pass- 
ing through the incandescent coke above, and 
passes away in that form out at the top of the 
cupola. Greiner and Erpf, in their cupola, burn 
this carbonic oxide again to carbonic acid, in the 
higher portion of the cupola, in such a manner that 
the heat so produced is used in warming the charge 
in the cupola, and the gas passing away contains 
only carbonic acid and no carbonic oxide. The 
lower tuyeres, where the combustion of the coke 
takes place, are quite as usual and worked in the 
ordinary manner. Above these are three circles of 
smaller tuyeres, arranged spirally round the cupola. 
Each tuyere can be easily opened, regulated, or 
closed by means of a stopper, and each one has a 
glass-covered peep-hole to observe the combustion 
in the cupola, Experience has shown that when 
the cupola is at work there is a point above the 
combustion zone of the coke at which by blowing 
in air, the carbonic oxide will ignite and can be 
consumed without the coke in thecharge being burnt. 
This point will vary with the nature of the coke, 
pressure of blast at lower tuyeres, &c., but can 
easily be found by observation through the tuyeres 
of the upper circles at varying heights. Air is then 
blown in at the proper point, and at the tuyeres 
above this, the pressure being so regulated that 
observation through the peep-holes shows that a 
continuous and progressive combustion of the gas 
is taking place without the coke being ignited at 
any part. The working and regulation of this 
cupola are stated to give no difficulty, and to have 
yielded excellent results at several works. Ina 
cupola of 80 centimetres diameter erected at one 
establishment, a trial was made in which 100 tons 
of iron were worked at twelve different meltings. 
The coke used was 5.01 per cent. on the iron 
charged, and this is stated to represent a saving of 
33 per cent, as against work in the old cupola of the 
usual kind. At other places where the system has 
been introduced, the coke per cent. on the iron is 
given as 4.14, 4, 5.732, 4.5, which figures would of 
course vary with the quality of the coke used. 


THE Roya Apert Dock. 

The London and St. Katherine Dock Company 
have lately been engaged in extending the Royal 
Albert Dock in order that they may offer greater 
facilities for the admission and berthing of large 
steamers. They have constructed a new entrance 
and lock, parallel to the existing one, and the same 
size, viz., 550 ft. long by 80 ft. wide, but with 36 ft. 
of water over the sill at Trinity high water, instead 
of 30 ft. ; Galleons Basin has been enlarged from 12 
to 15$ acres, with two additional berths, that is, six 
instead of four, and a wharf 1200 ft. long with 27 ft. 
at low water has been constructed on the river. This 
wharf, on which thereis a railway station, will enable 
the largest vessels to embark and land passengers at 
any state of the tide. The alterations have in- 
volved a large amount of heavy work, and 500,000 
yards of excavation have Leen made in the lock 
and the basin. They have also necessitated the 
removal of the concrete wall at the north-east angle 
of Galleons Basin. This wall was 38 ft. high, 
530 ft. in length, and varied from 5 ft. wide at the 
top to 20 ft. at the bottom, with strong counter- 
forts, and a toe about 5 ft. wide. It had been 
gradually reduced by blasting until it was about 
6 ft. thick at the bottom, and on Friday last the 
remainder was demolished by the simultaneous 
discharge of 1430 charges of Nobel’s gelatine dyna- 
mite, varying from $ lb. to 6 lb. each, and weigh- 
ing in ail 2900 lb. The explosion was most suc- 
cessful ; the lower portion of the wall crumbled to 
fragments, while the upper portion, after springing 
a few feet into the air, fell back into the water, 
and in a moment the entire fabric disappeared with 
very little noise, and only a very moderate disturb- 
ance. A great wave rose, and surged down the 
basin, but it rapidly died away and nothing was left 
to show that nearly 8000 tons of masonry had been 
torn to pieces, except a few huge fragments which 
were thrown across the ditch behind the wall and 
Janded on the bank beyond. The face of this bank 





next to the wall was revetted with timber piles 
about 14 in. by 14 in. driven into the gravel at the 
level of the bottom of the wall. Along the front 
of these piles and the rear of the wall, walings had 
been placed, with horizontal struts from one waling 
to the other, in order to resist the hydraulic pres- 
sure on the wall. The work was performed under 
the superintendence of Messrs. Carr and Thomas, 
the company’s engineers. 


THe Heatina Power or Gas. 

The introduction of the gas engine and the in- 
creased use of ordinary illuminating gas for 
domestic heating purposes, renders its calorific pro- 
perties of far more importance than they were a 
few years ago. The experiments made on this 
subject do not appear to have been very exhaustive, 
and if we may judge by those we are about to quote, 
have not always been carried out with due care. 
M. Aimé Witz, whose researches in connection with 
the gas engine must be well known to mest of our 
readers, has lately made some experiments in order 
to determine with greater accuracy the heating 
power in ordinary French illuminating gas. His 
apparatus was composed of an explosion cylinder 
of nickel-plated steel 2.36 in. internal diameter and 
3.54 in. high. The thickness of the metal was 
.079 in. The top and bottom covers were tightly 
screwed on, rendering the chamber air-tight. 
Through the top cover a wire passed, and on the 
bottoin was a valve for filling or emptying the re- 
ceptacle. This cylinder was contained in a vessel 
4in. in diameter and 8in. high. This acted as 
a calorimeter, the amount of water required to 
charge it being 1.76 pints. In order to charge 
the explosion cylinder it is first filled with mercury 
which is allowed to run out, the explosive mixture 
of air and gas taking its place. The explosion was 
caused by an electric current passing through the 
wire in the topcover. The result of a large number 
of experiments led to the conclusion that the average 
calorific power of well purified illuminating gas, as 
generally stipulated for by the concessions of French 
gas companies, is about 5200 calories per cubic metre. 
This is equal to 584 British units per cubic foot. 
The standard of 6000 calories hitherto generally 
accepted would therefore be too high. M. Witz’s 
experiments more nearly accord with those re- 
cently made by Mr. Dugald Clerk, who estimated 
504,888 and 489,268 foot-pounds per cubic foot as 
the mechanical equivalents of Manchester and 
London gas. This would correspond to 5640 and 
5372 calories per cubic metre. M. Witz found that 
the calorific power of gas supplied from the same 
works varied considerably, at different seasons of 
the year ranging between 4719 and 5425 calories, 
but the average of tests showed that the difference 
between the gas supplied by various works was not 
great. The purification of the gas reduces the 
calorific power by more than 5 per cent. The gas 
produced during the last hour of a charge is 
inferior in heating power to that obtained during 
the first hour. The heating power of gas may be 
increased 77 per cent. by carburation, but the 
gasoline employed becomes rapidly less volatile, 
and when reduced to one-fourth its volume its en- 
riching power is only 34 per cent. The details of 
the experiments, which appear to have been made 
with every precaution to insure accuracy, have been 
given in the Annales de Chimie et de Physique for 
1885, and are quoted in the abstracts of foreign 
papers of the Institution of Civil Engineers. 


Coat EXPERIMENTS IN THE PaciFic, 

Some prolonged experiments with Pacific coal of 
various kinds, conducted by the naval authorities 
at Vladivostock, have yielded results of a very un- 
satisfactory character to Russia. The samples em- 
ployed were obtained from the coal mines of Doue, 
on the Island of Saghalien, from some newly dis- 
covered deposits in the province of the Amoor, 
from the adjacent country of Corea, and from the 
immediate neighbourhood of Vladivostock. Cardiff 
coal, as at present used by the Russian Pacific 
fleet, was accepted as the standard, and the 
question confided to the commission to solve 
was, whether any of the rival sorts obtained in the 
Pacific, were sufticiently good to permit of Russia 
dispensing with the further use of the English 
article. The trials were very carefully conducted, 
and according to the newspaper Vladivostock, the 
commission pronounced all the coals to be too 
smoky, and expressed the belief that for the 
present the Russian Pacific fleet could not do 
without Cardiff coal. This decision is very dis- 
appointing to those who had pinned their faith 





on the Saghalien coal mines, and is not very agree- 
able to the Russian Government. In 1878, when 
war between England and Russia seemed probable, 
the Russians, in default of supplies of their own, 
had to purchase at any price all the coal they could 
lay their hands on in Japan, at San Francisco, in 
Australia, and elsewhere, and after all their exer- 
tions, were able only to concentrate a very inade- 
quate quantity at Vladivostock. Taught by expe- 
rience, the Government set to work, as soon as the 
Treaty of Berlin was signed, to develop the coal 
deposits in Saghalien, an island which Russia had 
recently seized from Japan on account of its known 
supply of fuel. To Saghalien since then about 5000 
exiles and 1000 troops have been sent, and probably 
the sum expended in settling them there and open- 
ing up the mines, which are further protected by 
batteries, has not been much under a million ster- 
ling. In spite of this outlay, when the war scare 
took place last spring, and the English authorities 
suddenly bought up all the available Japanese coal, 
Russia again found herself provided with a limited 
stock of fuel, and that for the most part of an in- 
ferior quality. This has led to fresh activity in 
obtaining coal in the Amoor region and from Corea, 
but the outcome after all is that Russia finds her- 
self compelled to continue her dependence upon 
Cardiff. Such a result is discouraging, even though 
the Vladivostock authorities consider that the 
Pacific coal is less to blame than the incapacity of 
the Russian mining engineers to work the proper 
kind of coal and send it in a fit condition to the 
market. When Donetz coal was first extracted in 
South Russia the same objections were expressed 
to its quality, yet the industry has annually increased 
year after year, and the quality is rapidly improv- 
ing. In all likelihood, the same will be the ultimate 
result in the Pacific. 


TueE Prire Line To Batovum. 


Senator Ostrovsky, Minister of Crown Domains 
in Russia, who visited Baku two years ago, and has 
since manifested a deep interest in Russian petro- 
leum, has sufficiently overcome existing administra- 
tive objections to approve of a scheme for laying 
down a petroleum pipe line 560 miles long, from 
Baku on the Caspian to Batoum on the Black Sea. 
For years a number of schemes for bridging the 
distance by a pipe line have been before the Russian 
Government, and although there have been tech- 
nical objections to some of them, still it has been 
well known at St. Petersburg that the difficulties 
have been chiefly of a personal and financial 
character. The Minister of Finance, Professor 
Bungé, has been all along averse to handing over 
the enterprise to mere concession-hunters, a num- 
ber of whom have haunted the Caucasus for years 
past, and have involved the undertaking, in con- 
sequence of their audacious proposals, in a con- 
siderable amount of discredit. At the same time 
important financial considerations have blocked the 
way. The opening of the second section of the 
Transcaucasian line, from Tiflis to Baku, took place 
almost simultaneously with the suppression of the 
free transit of European merchandise across Trans- 
caucasia to Persia. In consequence of this measure 
the railway was deprived of its chief traffic, and the 
Government having guaranteed the interest of the 
line, was naturally averse to interfering with the 
new petroleum traftic by sanctioning a rival pipe 
line. Such was the state of affairs until the expan- 
sion of the petroleum trade compelled the State to 
turn its attention again to the matter, the traffic 
last year being far too great for railway alone, 
throttled as that railway is by the steep and awk- 
ward Suram Pass, over which only a few oil trucks 
can pass at the time. To relieve the congestion a 
tunnel was decided on, then this decision was sus- 
pended to allow of the examination of a proposed 
new loop line avoiding the Suram Pass, and finally, 
when the Government became aware that neither 
improvement could be accomplished quickly enough 
to mitigate the congestion for years, attention was 
directed anew to the various pipe-line schemes. 
One of these, favoured by Mr. Ludwig Nobel, 
meets the immediate necessities of the case by con- 
structing a pipe-line from the eastern side of the 
Lesser Caucasus to the top of the Suram Pass, 
3200 ft. above the level of the sea, whence it would 
descend direct to Batoum. This would cover about 
one-third of the entire distance, and has been ap- 
proved of by the Petroleum Congress at Baku, 
which appears to share Mr, Nobel’s view that the 
rest of the line could be completed at leisure. But 
both the recommendation of the Congress and the 
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plan approved of by the Minister of Domains have 
yet to be examined by the Committee of Ministers, 
and all that can really be said for the moment is 
that the pipe-line scheme generally, and not any 
particular project, is at length receiving the serious 
attention of the Russian Government. 





HAWKESBURY BRIDGE. 
To THE EpiToR oF ENGINEERING. 

Srr,—As the two singular letters in your last issue from 
Mr. Dixon and Mr. Sedley respectively will be read with 
surprise by your American subscribers it may be well for 
some engineer on this side to enter an early protest 
against those letters. being regarded in any sense as an 
expression of the opinion of English engineers. 

{r. Dixon says the accepted American tender for the 
Hawkesbury Bridge is ‘“‘for a very much lighter bridge 
than English experience is accustomed to,” and hints that 
the proposed structure is ‘‘a cheap and nasty one.” Now 
as regards piers I should like to know whether a solid 
concrete and masonry pier like that in the accepted 
design is ‘cheap and nasty,” and the group of cast-iron 
columns in Mr, Dixon’s design the reverse. As regards 
superstructure, I would further ask whether all designs 
were not subject to the same conditions of load and stress, 
and whether the accuracy of workmanship of pin-con- 
nected bridges is not necessarily and notoriously greater 
than that of ordinary rivetted work ? 

Mr. Sedley’s letter is equally singular, for he coolly 
claims the cantilever system, now largely used in America, 
as having been invented and patented by him in 1861, 
and patronisingly remarks that he was ‘‘ twenty years too 
-— Does Mr. Sedley recognise the accompanying 
sketch? 
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It has been printed in several works during the past 

thirty years, and was Mr. Fairbairn’s earliest proposal to 

Mr. Stephenson for the Britannia Bridge. The date of 

its first publication was June 3, 1845. Itseems Mr. Fair- 

bairn was ‘‘ forty years too soon,” as the Niagara canti- 

lever bridge of the same span and erected in the same 
way was only built the other day. 

Your obedient servant, 
CosMOPOLITE, 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE Epitor oF ENGINEERING. 

Sir,—In accordance with the promise in my letter 
of last week, I now proceed to answer ‘‘Cleveland’s” 
query in reference to the performance of the American 
engine (recorded in ENGINEERING, vol. xl., page 283), 
namely, ‘‘Can any English locomotive give an equal 
result?’ When I have finished, I think ‘‘ Cleveland” 
will be constrained to admit—if his sympathies are 
at all enlisted on the side of American locomotive prac- 
tice—that he has not been fortunate in his choice of an 
example of American locomotive performance, while he 
will at the same time be ready, if I mistake not, to ac- 
knowledge that it is not wise to generalise, even by im- 
plication, from an isolated example, when the special 
features of that example are of a superficial and ex- 
ceptional kind. ; 

efore proceeding further, it may be well to recapitu- 
late the points in the performance of the American engine 
which ‘‘ Cleveland” named as pong. apparently, specially 
impressed him. They are as fo. lows: “ An average 
horse-power of 730, heating surface being 1367 ; 1.8* (sic) 
horse-power per foot of heating surface ; one horse-power 
for every 115 lb. weight, the weight of the engine being 
only 84,000 lb., and the consumption of fuel being 
3.55 lb. per horse-power; this all in ordinary service. 
Now, in the first place, ‘* Cleveland” is hardly correct 
in saying “‘ this all in ordinary service.” art of the par- 
ticulars recorded were no doubt obtained under the con- 
ditions of ‘‘ ordinary service,” but the only remarkable 
features about the whole case, namely, the maximum 
speed of 78.26 miles per hour, and the high average horse- 
power indicated, were not obtained “ in ordinary service.” 
On the contrary they were obtained under such excep- 
tional circumstances as to be positively worthless for any 
practical purpose or comparison, and the record is only of 
interest to engineers as establishing the fact that an 
engine with 5 ft. 8 in. driving wheels has attained a spee 
of 78 miles an hour, and that there is, or was, in existence 
an indicator (the name of the maker of which, by the way, 
is not given) capable of giving fairly good diagrams at a 
speed of 355 revolutions per minute ; beyond that speed 
they become “shaky.” To the general reader the case 
has perhaps another feature of interest, as exemplifying 
that youthful enthusiasm (not confined to the engineering 
profession) is powerful enough at times to induce some 
persons to risk their lives in a perilous enterprise. 
» Having said this much, [ will frankly acknowledge to 

Cleveland” that in regard to these three points—the 
Maximum speed, the high indicated horse-power, and 
risky surroundings—I cannot show ‘any authenticated 
performance of an English locomotive to t or equal” 
them ; simply because none happen to have been recorded 
under similarly exceptional conditions. I accept, how- 
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ever, with v2 ere frankness, one part of his challenge, an@ 
am prepared to show that on all essential and crucia 
points the performance of the American engine as re- 
corded has been beaten hollow, as indeed it can be beaten 
hollow any day, by any English engine of ordinarily good 
construction. 

I purpose to take for example, as being as nearly con- 
i ae wre as possibie, the performance of the engine 
Gladstone” on the London and Brighton Railway, as 
given in the paper read by Mr. Stroudley, the locomotive 
superintendent of the line, before the Institution of Civil 
Engineers in March of last year, that engine being four- 
wheels coupled, and as nearly as possible of equal tractive 
power with that of the American engine in question, 
** No. 196,” on the Philadelphia and Reading Railway. 
The leading dimensions, &c., of the two engines are as 
follows : 

American Engine, English Engine, 


** No. 169.” ** Gladstone.” 
Diameter and stroke 
of cylinders 18 in. by24in. 18} in. by 26in. 
Diameter of driving 
wheels ie 5 ft. 8 in. 6 ft. 6 in. 
Weight : 
Engine 374 tons 384 tons 
Tender (not stated) aL 
Tractive power 114 1 
Grate area ... 38.64 sq. ft. 20.65 sq. ft. 
Heating surface : 
Firebox i. Seen 114 ze 
Tubes Sith Ome te 1378 ae 
Total ... 6F" ‘5, 1492 or 
Proportion of grate 
area to total heat- 
ing surface ee 1: 35.3 1: 72.25 


It should be here noted that some particulars of im- 
portance in making an exact comparison are omitted from 
the article in ENGINEERING which records the perform- 
ance of the American engine. For instance, the weight 
of the tender, as well as that of the trains drawn on the 
various occasions referred to, is nowhere given. The 
number of vehicles only is stated as consisting of four 
‘parlour cars” in one direction, and “four cars and one 
baggage car” in the other direction. Assuming, however, 
maximum weights for these cars, and taking the tender 
as having been of the same weight as that of the engine 
“Gladstone,” namely 274 tons (i.¢., with 2 tons of coal 
and 10 tons of water) the comparative performance of the 
two engines respectively can be fairly arrived at. 

The work done by the engine ‘‘ Gladstone,” as recorded 
in the paper read before the Institution of Civil Engineers, 
was that of working the ordinary train service at the 
usual express speed between Brighton and London, a 
distance of 504 miles. The train consisted of twenty- 
three vehicles, weighing 2694 tons (not including anything 
for passengers and baggage), the total weight, inclusive of 
theengineand tender, being3354 tons. This weight wastaken 
at an average speed of 43.3 miles per hour. The indicated 
horse-power developed in doing this work was ascertained 
by a series of forty-nine diagrams taken at an average 
distance apart of about a mile, which gave an average in- 
dicated horse-power of 5284 throughout the journey. The 
consumption of coal (Aberdare of ‘‘ moderate quality”) 
was 24,87 lb. per mile, or equal to 1256 lb. for the whole 
distance. As the average speed was 43.3 miles per hour, 
and the distance 504 miles, the journey occupied 70 
minutes. The consumption of coal was therefore at the 


rate of 1256 x or 1078lb. per hour. As the average 


indicated horse-power was 528}, the number of pounds of 
coal used per horse-power per hour was 2.04 lb. 

Going now to the recorded ‘‘ ordinary service” perform- 
ance of the American engine ‘‘ No. 169,” it has already 
been pointed out that the actual weight of the train is not 
an But assuming the train on each and every occa- 
sion referred to in the article to have been as great as the 
maximum one given, namely, “‘four parlour cars and a 
baggage car,” and taking the weight of each car at 26 tons 
(a high weight—the ‘‘ parlour cars” on the Midland Rail- 
way weigh 20 tons 13 cwt., and accommodate twenty- 
seven passengers), and assuming thirty-four passengers 
per car, or a total of 136 passengers at fifteen to the ton, 
and taking, further, the baggage car with its contents at 
22 tons, and the tender at 274 tons, the gross weight of the 
American train, inclusive of the engine, will be found to 
amount to ss 


4x 26+ 5 
The average speed at which this train was run by engine 


‘*No, 169” is found from the time and distances given in 
the article to have been as follows: From Bound Brook 


+22+274+374; or, say, 204 tons. 


qd | to Jersey City, 32.2 miles, in 37 minutes; from Jersey 


City back to Bound Brook in 45 minutes, thence back to 
Jersey City in 35 minutes, and thence back again to 
Bound Brook in 42 minutes, or a total distance of 128.8 
miles in 2 hours 39 minutes, giving an average speed of 
48.6 miles per hour, which, it will be observed, is a long 
way below the exceptionally high speed of 78.8 miles per 
hour attained at some parts of the journey, and which 
‘* Cleveland” seems to have too hastily assumed to have 
been “all in ordinary service.” Tabulating the foregoing 
particulars for both engines, we have as follows : 


American English 
Engine. Engine. 
**No. 169.” **Gladstone.” 
Gross load, ye a ... | 204 336 
Average spe in miles per 
oan th Sr Fi ech 43.3 
Average I.H.P. ... ts .. 733 528 
Weight of engine per I.H.P., : 
in pounds ve bel ae 163 


I.H.P. per foot of total heating 





surface ... de i we O54 0.37 
I.H.P. per foot of firebox heat- 

ing surface... * ... 5.06 4.63 
I.H.P. per foot of grate area... 1.89 2.55 
I.H.P. expended per ton of —- 

gross load (at toute of trains, 

viz., 48.6 and 43.3) miles per 

hour, respectively ... .. 359 1.57 
The same, corrected for a com- 

mon speed of 48,6 miles per 

hour for both ... &! a. ROD 1.97 
Consumption of coal per I. H.P. —— 

per hour eek ies du ORES 2.05 


From the foregoing Table it will be seen that the 
American engine is far inferior to the English one 
in respect of horse-power expended per ton of gross 
load—how much more so in respect of net train load 
—as also in — of coal consumption per indicated 
horse-power. he former was 3.59 in the case of 
the American engine, against 1.95 (as corrected to a 
speed of 48.6 miles per hour) in the case of the English 
engine, or 84 per cent. against the American engine, while 
the coal consumption was 3.55 Ib. in the case of the Ame- 
rican engine as against 2.05 lb, with the English engine, 
or 73 per cent. against the American engine. Again, the 
English engine developed 2.55 indicated horse-power per 
foot of grate area, as against only 1.89 in the case of the 
American engine, or 35 per cent. in favour of the English 
engine. 

he only points in womott of which the American 
engine gave higher results than the other, are the 
average indicated horse-power, the indicated horse-power 
per fout of heating surface, and the weight of the engine 

r indicated horse-power. But considering that the 

nglish engine had only 20.65 square feet of grate (the 
oa area being the real measure of horse-power in a 

ocomotive as in any other engine), while the American 
engine had as much as 38,64 square feet, or 87 per cent. 
more, the difference in respect of indicated horse-power is 
not to be wondered at; while, as has just been pointed 
out above, the English engine developed 35 per cent, 
more horse-power per square foot of grate than the other. 

As preety the comparatively light weight of the 
American engine per indicated. horse-power, that is 
accounted for by its being constructed with the heating 
surface out of all proportion, according to well-established 
practice, to the grate area, the proportion of the former to 
the latter being only as 35:1, while in the ‘‘ Gladstone” 
engine they are as 72:1. The small ratio of heating sur- 
face in the American engine enabled its weight to be kept 
down in proportion to its grate area, but the ill-effect of 
this, resulting in waste of heat up the chimney, is showa 
in the heavy coal consumption in comparison with the 
work done, amounting, as I have already pointed out, to 
73 per cent. over that of the English engine. It is further 
indicated by the low rate of evaporation obtained per 
_— of coal, which is stated in your article of Septem- 

r 18 to have been only 7.107 lb. of water per pound of 
fuel. If the heating surface in the American engine had 
been proportioned so as to enable it to develop 733 indi- 
cated horse-power with even moderate economy of coal, 
its weight per horse-power would have been quite as much 
as that of the English engine, assuming it (the American 
engine) to have been properly constructed as regatds 
strength of parts and wearing surfaces, of which, how- 
ever, no particulars are — and which, for aught we 
learn from the recorded particulars, may by their in- 
adequacy have, in part, contributed to the saving in weight. 

I have already written at too great a length, and must 
therefore refrain from trespassing much further on your 
valuable space, leaving it to some other of your corre- 
spondents to go, if need be, more into details, as also to 
deal with the anomalies in regard to ‘‘ adhesion weight” 
and “‘ tractive power” of engines generally, which seem 
from the after-part of his letter to be so perplexing to your 
correspondent ‘‘ Cleveland.” 

I may state, however, that the more closely the details 
of working of the American engine are looked into, 
the more it is seen how very poor in many respects its per- 
formance was, and how unsuitable its proportions were 
for running at the high speed, and for developing the ex- 
cessive horse-power to which it was forced at portions of 
the journey. This unsuitability of proportions for the 
purpose to which it was put is apparent from (amongst 
other things) the excessive back pressure shown by the 
diagrams taken at speeds over fifty-five miles per hour, 
the back pressure then amounting, as instanced by dia- 

ams Nos. 6, 8, 9, and 10, to 25 fi. or 30 lb. per square 
inch for the whole of the stroke, and to 15 lb. or 18 lb. for 
the first seven-tenths of the stroke (i.e., before com- 
pression), with an average pressure on the steam side of 
the piston of 60 Ib. or 70 1b., or equal to a loss in back 

ressure in the American engine of 25 per cent. This is 
im contrast with a back pressure in the English engine of 
only 14 1b. for the whole stroke, and of only 4.5 Ib. for the 
first seven-tenths, with an average pressure on the steam 
side of the piston of 46 lb., or a loss of only 10 per cent. 
for back pressure in the case of the English engine. 

I trust that ‘‘ Cleveland” will now admit that I have 
fairly and, as I venture to think, successfully met his 
challenge, and that he will acknowledge himself satisfied. 
Although I feel that in responding to his query I have 
been put tosome little expenditure of time from which I 
might fairly have claimed exemption owing to the fact 
that the performance of engine ‘“‘No. 169” is, as I 
pointed out in my letter of last week, somewhat foreign to 
the subject matter of my article in your issue of the 2nd of 
April. I do not, however, altogether regret that ‘* Cleve- 
land” essayed the combat, because it has, in the first 
place, enabled me, I think, to show that criticisms of 





correspondents are at times beside the question, and 
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might be ignored without admitting inability to reply to 
them, and secondly because it has served to ‘‘ point a 
moral ” and “‘ adorn a tale.” 

The moral—commended to would-be critics—is obvious 
to all. The tale—aforetime told, and here ‘‘ adorned ”— 
is: That American locomotives are inferior to English 
ones, I am, Sir, your obedient servant, 

BERT H. BURNETT. 

Victoria-street, Westminster, April 26, 18&6. 








FORCED COMBUSTION. 
To THE Eprror oF ENGINEERING. 

Sir,—In your issue of the 28rd inst., I observe a letter 
from Mr. Edward Reynolds, of Sheffield, containing re- 
markson my paper on ‘‘ Forced Combustion,” read at the re- 
cent meetings of the Institution of Naval Architects. Most 
of Mr. Reynolds’ references to my paper are based oncertain 
misapprehensions of the actual fae 
the weight of steam used in the New York City, as 20 lb. 
per indicated horse-power which, if accepted as correct, 
would necessarily require, on the consumption stated, an 
impossible evaporation per pound of coal to produce it. 
Mr. Reynolds is very far wrong in his assumption, and 
consequently in his conclusions therefrom, as will be shown 
in due time. 

I do not wish, however, to enter into any review of such 
statements at present, as it appears to me necessary that 
very shortly, after I get all the particulars in my hands, I 
should ask the privilege of your columns to make some 
observations in reply to certain remarks made at the dis- 
cussion of my paper which were evidently based on mis- 
apprehension of my statements, and to those remarks 
made with the view of minimising the value of the results 
I have obtained in the New York City. 

It was quite impossible in the few minutes at my dis- 
posal for reply, after the protracted discussion at the meet- 
ing, even to refer to the greater part of the remarks made 
though I was very desirous to have done so if time had 
permitted. 

It appears to me, therefore, that your columns would be 
a legitimate place for apres, Ivey observations which 
circumstances prevented from being made elsewhere. 

Yours faithfully, 
JAMES HowpDeEn. 

Glasgow, April 27, 1886. 


To THE Epitor or ENGINEERING. 

Sir,—Having been prevented, like Mr. Reynolds, from 
taking part in the debate on the subject of ‘‘ Forced 
Draught” at the recent meetings of the Institute of Naval 
Architects, I venture to send you the arguments which 
make me think that forced draught cannot give rise to the 
great economy which several eminent engineers appear to 
anticipate. 

In a well-designed boiler, with chimney draught and 
with easy firing, about 80 per cent. of the heat of combus- 
tion is used in the boiler, and about 20 per cent. is wasted 
up the chimney. The question thus becomes, What 
fraction of this 20 per cent. could be utilised by the use 
of forced draught ? 

The only way to reduce this loss is to reduce either the 
temperature or the quantity of the waste gases. 

I omen all engineers will admit that if the heat is to 
be transmitted to water in a high-pressure boiler, the tem- 
perature of the waste gases cannot be reduced much below 
that which now obtains with natural draught and easy 
firing. The waste heat might be further reduced by heat- 
ing the air supply, as proposed by Mr. Howden, but, 
from the extremely low efficiency of heating surface when 
employed in transmitting heat to air, this would involve, 
in order to save any appreciable fraction of what is now 
lost, an enormous additional heating surface. Probably 
to get another 5 per cent. of efficiency more air-heating 
surface would be required than is now usual in the boiler. 

If we turn next to the other possible way of reducing 
the loss, namely, by reducing the quantity of waste gases, 
we will find that this also, if practicable, involves a large 
increase of heating surface. 

As the quantity of heat produced by the combustion of 
1 1b. of coal is constant, the temperature of the fire will 
vary inversely as the quantity of matter heated by the 
combustion ; therefore, if the quantity of waste gas were 
reduced by one-half, the temperature of the fire would be 
doubled ; and if the gas is reduced by one-fourth, the 
temperature of fire would be increased as 1:3; that 
is, the temperature of fire would be increased one-third to 
save one-fourth of the 20 per cent. now wasted. Now, if 
there were no practical objections to this great increase 
of the temperature of the fire, it would still involve a con- 
siderable increase of heating surface, to reduce the pro- 
ducts of combustion to the same temperature as that at 
which they now leave the boiler. 

One frequently hears that the higher the temperature 
o: the fire, the less the heating surface required, but this 
is acs absurd as it would be to argue that because the 
velocity of flow depends on the head of water, therefore 
the higher the level of water in a tank, the faster it would 
empty itself through a hole in the bottom. 

As a matter of fact, if the temperature of the fire is 
increased by one-third, sufficient additional heating sur- 
face must be given, to extract that extra temperature in 
order to reduce the products of combustion to the same 
temperature as that at which they now leave the boiler. 

If the above reasoning be correct, there is not a large 
margin for economy in the present boiler, and in order to 
get even asmall economy, it would be necessary, either 
to heat the air supply, which would involve an enormous 
increase of heating surface for that purpose, or else to 

reatly raise the temperature of the fire, which would be 
injurious to the life of the boiler, and would also involve 
an increase of heating surface in the boiler. In either 
case an increase of heating surface is involved, and this is 


ts, such as his assuming | P 





entirely opposed to the opinions of those who advocate 
the use of ‘‘ forced draught” as an economical reform for 
merchant steamers. 
I am, Sir, yours truly, 
J. C. SPENCE. 
Printing Court Buildings, Newcastle-on-Tyne, 
April 28, 1886, 





THE STRAINS OF STEAMSHIPS. 
To THE EpiTor oF ENGINEERING. 

S1r,—At the recent meeting of the Institution of Naval 
Architects an excellent paper was read by Mr. Stromeyer 
on ** A Method of Testing Strains of Ships at Sea.” By 
means of Mr. Stromeyer’s apparatus exact measurements 
of the must minute alterations in length which take place 
under sagging and hogging strains may be noted, but in- 
asmuch as an absolutely rigid base line fore and aft is 
robably unattainable in long ships during heavy weather, 
it is not Up eee that sinuous movements can be readily 
measured with this instrument in its present form. 

Some time since the idea of arranging sights along the 
deck occurred to me, such sights to be fixed when the 
vessel is on an even keel and in still water. For night 
use these sights might take the form of an incandescent 
wire or wires, one vertical, one horizontal, or the carbons 
of a specially prepared incandescent lamp would serve 
the purpose (this adaptation of electricity for sighting 
purposes has lately been successfully used for the fore 
sight of rifles for deer stalking). 

My proposal is as follows: To place at the stern and 
bow of a ship (in a position as near the centre line as the 
construction of funnels, masts, &c., permit) the sight or 
system of cross wires. These “‘ sights” would be com- 
manded by a theodolite or photographic camera from the 
lower bridge or deck-house. If the photographic camera 
were fitted with sensitive paper mounted on a clockwork 
drum and instantaneous gear for taking the ——— 
the drum being arranged to wind the paper just the width 
of the —. with each exposure, a series of rapid dia- 
grams could be made during a complete roll from port to 
starboard and back; the amount of movement during 
pitching could of course be registered in a similar manner. 

By placing the camera at one end of the ship with two 
or more sights in line, the movement of these could be 
observed relatively to one another. 

I am of opinion that the movements which an apparatus 
of this kind would render measureable are much greater 
than is generally supposed. 

I am, Sir, your obedient servant, 
St. Philip’s-road, Surbiton. SrepHen H. Terry. 


HIGH-SPEED STEAM MOTORS. 
To THE EpitorR oF ENGINEERING. 

Srr,—Under press of business I only of late noticed in 
ENGINEERING of May 1, 1885, the drawing and description 
of Mr. Parsons’ high-speed motor. I take much interest 
in this invention, and congratulate Mr. Parsons on his 
success. However, I beg to say the idea is not quite new; 
already in 1870 I schemed an engine on exactly the same 
principle, and had it made and tried at the engine works 
of Messrs. Burmeister and Wain, in Copenhagen. I be 
to hand you inclosed a drawing of my experimenta 









































engine, which, as shown, had four wheels in succession, 
each wheel 2 ft. 6 in. in diameter. Unfortunately I have 
mislaid my notes on steam pressure used and number of 
revolutions and brake power obtained ; the result did not 
come up to my expectations, and other engagements forced 
me to discontinue my experiments. 

I have, however, always been of opinion that the pro- 
blem could be solved, and shall be glad to see more of 
the results obtained with Mr. Parsons’ engines. 


Yours a % « 
: C. J. Hanssen, C.E. 
Kolding, Denmark, March 18, 1886, 





EGGERTZ CARBON TEST. 
To THE EpIToR OF ENGINEERING. 

Sir —Having lately had occasion to very largely use 
the above test, I have noticed a peculiarity; and I 
should be very gladif any of your readers pas offer an 
explanation. Suppose a steel containing .55 per cent. C. 
is being compared to a standard steel containing .60 per 
cent. C. and the tints have been obtained apparently 


identical and the position of the tubes as follows : ( 8) uC >), 
If now the position be changed, i.e. O (s ), the tube 
containing the sample C) will be found to be perceptibly 


darker than the standard (s). Or if the sample had been 


a shade lighter, when reversed will be found to be of 
equal or slightly darker colour than the standard. Or, in 
other words, the tube to the right of the operator always 
appears darker when held to the left and vice versé. This 
peculiarity is also noticeable in mild steel, but not to the 
same extent as in harder tempers. 

No doubt any one reading this will conclude that it is 
absurd, but it only requires an actual test to verify the 
statement. The difference in colour has been observed 
by a large number of gentlemen, including one of the 
most eminent analysts in Glasgow, but none of them up 
to the present time have been able to give a satisfactory 
explanation. 

may state the tubes are of exactly the same bore, and 
that the same result is obtained in the open air, where 
there cannot possibly be any shadows; also by trans- 
mitted and reflected light. 
LicuT In DaRKNEss, 





PADDINGTON AND LIMEHOUSE RAILWAY. 
To THE EDITOR OF ENGINEERING. 

Srr,—Can you or any of your numerous correspondents 
give me any information respecting this railway, when it 
is to be commenced and what route it will follow? 

Iam deeply interested in this project, and having been 
looking in ENGINEERING for months past, in the hope of 
seeing some illustration and information respecting it, 
shall be glad to learn something through the medium of 
your valuable journal. ; 

Yours very truly, 
A SUBSCRIBER TO ENGINEERING. 

London, April 28, 1886. 





MARINE ENGINE ECONOMY. 
To THE EpiTor oF ENGINEERING. 

Sir,—Having been a witness of the interesting and 
accurately conducted trial of the engines of the Rionnag- 
na-Mara, I take the opportunity of replying to ‘‘ Engi- 
neer’s” criticism in your issue of last week. The fires were 
not drawn after the trial, but, as was explained, were left 
in as good condition as at commencement. In regard to 
amount of steam used per indicated horse-power measured 
from high-pressure diagrams, I do not find it quite so 
high as 14.4 1b., but at some points it approaches to this 
amount. This I consider is owing to re-evaporation, as 
it has frequently been found in triple-expansion engines 
that more water is formed in high-pressure cylinders 
than in those of two-cylinder engines. lf this is cor- 
rect, ‘‘Engineer’s” calculation is of no value. At 
the best, a very rough approximation can only be 
got of steam consumption from diagrams, and 
regret in steamers itis a matter of great difficulty to 
measure the feed water, or the water of condensation. 
Without this there is little use of dogmatising from one 
point in diagram, but perhaps ‘‘ Engineer” will again 
make a similar calculation from low-pressure diagram, 
which appears to show a consumption of only about 7 lb. 
of steam. The consumption, calculated from diagrams 
in usual way, is about 12 lb. of steam per indicated horse- 
power. Professor Cotterill states the lowest consumption 
in compound engines at 18 lb., and _if by using quadruple 
expansion we manage to reduce this by 30 per cent. it 
gives 13 lb., which agrees fairly with both the diagrams 
and coal consumption. 

The boilers were fully described in your issue of 9th 
inst., and also the coal, which was of very best quality. 
No doubt such atrial cannot be accepted as a usual per- 
formance at sea, but compared with similarly conducted 
trials it gives satisfactory data. 

Yours sincerely, 
Rosert Morton. 
53, Waterloo-street, Glasgow, April 27, 1886, 





STRAIGHT-EDGES. 
To THE Eprtor oF ENGINEKRING. | 

Str,—I am perhaps an amateur in engineering, but re- 
cently I found it necessary to have a reliable straight-edge 
about 3 ft. long. I ordered one from an extensive firm of 
American tool agents in London, and was told I could not 
get it for six weeks, until, I prune it was made in 
America and brought over. asked that an English 
straight-edge might be got and sent me, as I required it 
at once. I am now told that no one in London has such a 
thing. I have looked over all the advertisements in EN- 
GINEERING, but fail to find a firm to whom I might apply 
with areasonable amount of hope of getting what I want. 
I have no doubt many firms would make one on order, but 
I want a perfectly accurate one, and unless it is a firm 
accustomed to this particular kind of work I would have 
hesitation in giving them the order. 

My object in writing the above is to show how far back 
our English toolmakers are, in comparison with the 
Americans, in eying 8 means of brin their goods 
before those who are likely to require them. Complaint 
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is frequently made that the “foreigner” is ruining English 
trade. 

The cause of this, I believe, is partly owing to our slow 
and old world ways of bringing, or rather not bringing our 
specialties under the nose of those who require them. 

With Churchill’s catalogue of American tools before 
him, an engineer will get the price and particulars of 
almost any kind of tool required to work in wood or iron. 
If he is content to accept American goods, he has here a 
selection more varied than can be a ee in any other tool 
merchant’s catalogue published. ntil some one does for 
English-made tools what Messrs. Churchill and Co. have 
done in a most comprehensive way for American, numbers 
of tool users will be obliged to buy American tools, 
simply because they do not know to whom to apply in 
England to get what they want and at little trouble. 

South Shields. R. C, ANNAND. 

[We insert our correspondent’s letter, because its publi- 
cation may serve to dispel a wrong impression. Such 
straight-edges as he mentions are not usually kept in 
stock, because there is a very small demand for them ; 
but there is certainly no difficulty in getting them in this 
country. Almost any good firm of machine toolmakers 
would ne Mr. Annand with what he requires.— 
Ep. E. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
firm last Thursday, with business done on forenoon 
Change at 38s. 4d. to 38s. 5d. cash, also at 38s. 6d. one 
month, with sellers at the close at the top quotations, and 
buyers offering 4d. per ton lower. In the afternoon there 
were transactions at 38s. 5d. to 38s. 7d. cash, also at 
38s. 64d. to 38s. 74d. one month, and the close was buyers 
at 38s. 54d. cash and 38s. 7d. one month, and sellers 
wanting 4d. per ton more. In consequence of the Easter 
holidays, there was no meeting of the “‘iron ring” on 
’Change on Friday or on Monday, and when business 
was resumed yesterday, there was still a holiday feeling 
prevalent amongst the members of the trade. The warrant 
market was much depressed at the opening, and there 
was very little inclination shown to buy. Prices at the 
close. were at the lowest, being 24d. per ton under last 
Thursday’s final quotations. Business was done in the 
forenoon at from 38s. 53d. to 38s. 34d. cash, and from 
38s. 6d. to 38s. 5d. one month; and there were sellers at 
the close at the lower quotations, with buyers at 4d. less 
per ton. In the afternoon there were transactions at 
38s, 34d. and 38s. 3d. cash, also as 38s. 5d. and 38s, 44d. 
one month, and the market closed with buyers at 38s. 3d. 
cash and 383. 44d. one month, and sellers at 4d. more per 
ton. Middlesbrough warrants were quoted at 30s. and 
hematite warrants at 41s. cash. Business was done this fore- 
noon at 38s. 3d. cash and 38s. 44d. one month, and the close 
was nominally at those prices. In the afternoon transac- 
tions took place at the same prices, at which buyers re- 
mained at the close, with sellers at 4d. per ton higher. 
Hematite and Middlesbrough warrants were unchanged 
in price. It cannot be said that there is any evidence of 
improvement in the pig-iron trade in any direction, as 
depression continues to rule all around. There seems to 
be less and less prospect of any arrangement being come 
to in respect of the proposal to restrict the output of pig- 
iron ; indeed, this week Messrs. William Dixon and Co, 
(Limited) have actually blown in another of their furnaces 
at the Calder Works, where they now have five in full 
blast, besides six at their Govan Works—eleven in all; 
and it is probable that if there were any more not blowing 
they also would be put into blast. There are thus 98 blast 
furnaces in actual operation in Scotland, or eight more 
than were blowing at this time last year. Some of the 
pipefounders are consuming a fair quantity of pig-iron, 
and the steelmakers are making somewhat liberal demands 
upon those firms that make hematite pig, but otherwise 
the local consumption of pigs is at a very low ebb, more 
especially amongst the Bin ‘an of malleable iron, which 
is a commodity that is getting to be in exceedingly 
limited request for constructional purposes. The foreign 
demand, especially from the Continent and the United 
States, is not showing any buoyancy. Last week’s 
shipments of pig iron for all Scotch ports amounted to 
8483 tons, as compared with 7683 tons in the preceding 
week, and 8896 tons in the corresponding week of last 

ear. The ng quantities were despatched to the 

nited States, Germany, Canada, Italy, Australia, &c., 
and Belgium. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores yesterday afternoon stood 
at 739,739 tons, as against 733,696 tons yesterday week 
thus showing an increase of 6043 tons for the week. 


Telephone Extensions, —A considerable amount of activity 
has for some time been shown by the National Telephone 
Company throughout various parts of Scotland, not the 
least important part of their operations being the laying 
of a trunk line to connect Dundee with this city, with 
direct or branch connections with a dozen or fifteen other 
towns. Trunk lines are working which connect Glasgow 
with Edinburgh and with Greenock, Paisley, Uumbarton 
Hamilton, and Coatbridge; and very shortly there will 

one connecting it with Kilmarnock, where there will 
a centre for several other Ayrshire towns. 


Institution of Engineers and Shipbuilders in Scotland.— 
Lhe twenty-ninth annual general meeting of this Institu- 
tion was held last night, Professor James Thomson, 
LL.D., F.R.S., president, in the chair. Mr. William 
Denny, Dumbarton, as representing the shipbuilding por- 
tion of the membership, was elected president for the next 
term of two years, A fuller notice of the proceedings is 


deferred till next week. 


The Scotch Coal Trade.—Cvoalmasters reported a quiet 
weekly meeting on ’Change to- 


demand for coals at their 





day. A heavy order has been received by Glasgow mer- 
chants for Russia, but the coals are to be taken from the 
Newcastle district. There is also a fair order available 
for Norway. But the trade, as a whcle, is below expecta- 
tion, and it is almost impossible to obtain in full the low 
prices recently quoted. The miners are all at work, but 
the wages are at a very low level. There were large ship- 
ments at Burntisland last week, amounting to upwards 
of 19,000 tons, and principally for the Baltic ports. Both 
in the east and in the west the demand for coal for house- 
hold consumption is now declining rapidly, owing to the 
improvement which has taken place in the weather. 


Mining Institute 3 Scotland.—The annual meeting of 
this Institute was held in Hamilton last Thursday even- 
ing, Mr. J. S. Dixon, ag we in the chair. A very 
gratifying ia. gs upon the healthy condition of the Insti- 
tute was read by the secretary, in the course of which 
proceinant notice was taken of the success of the Mining 
xhibition which was held in this city last autumn. The 
election of office-bearers next took place, and Mr. Dixon 
was re-elected to the presidential chair for another term. 
He delivered a very interesting address, after which a 
aper was read on ‘“ Burnett’s Patent Roller Mining 
Wedge and Drilling Machine, with an Associated System 
of Coal-Getting.” 

Royal Scottish Society of Arts. — An ordina meeting of 
this Society was held in Edinburgh on Monday evening, 
Mr. D. Bruce Peebles, president, in the chair. The report 
by the committee on Mr. Deas’ (plumber) double flushing 
valve stated that it was a meritorious contrivance, well 
thought out, and they strongly recommended it to the 
favourable notice of the Prize Committee. The secretary 
Mr. Sang, read a paper, entitled ‘‘ The Simplest of all 
Problems in Engineering,” in which he pointed out the 
necessity of theory being accompanied with practice. It 
was agreed to print the paper in the Transactions of the 
Society. 

Glasgow Engineers’ Asszociation.—The twenty-second 
meeting of the Glasgow Engireers’ Association was held 
last Thursday night, Mr. J. R. Sutherland in the 
chair. Mr. John lesham, Ayr, read a paper descrip- 
tive of bridges of old and recent design in the West 
of Scotland. The paper was well illustrated with draw- 
ings and photographs. 

Dundee Mechanical Societu.—Last night, at a meeting of 
this Society, Mr. Albert Nagel gave an interesting lecture 
on ‘‘ The ‘I'ransmission of Power by Hydraulic Pressure,” 
illustrated by drawings and models. Commencing witha 
description of the engine, accumulator, and machinery in 
general use at the Dundee Harbour, he went on to speak 
of the various applications of hydraulic power which are 
in operation in ane places. The meeting, on the motion 
of the president, Mr. D. R. Stiven, accorded him a hearty 
vote of thanks. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, owing to the 
holidays, the market was very thinly attended, and, as 
was expected, business was merely nominal. No. 8 Cleve- 
land pig for immediate delivery was again quoted 30s. 
per ton, and in some instances this quality was offered 
by merchants at 14d. less. Nearly all the blast furnaces 
are again in full operation, the men having accepted the 
masters’ terms. At one or two places, however, there has 
been delay in consequence of the men refusing to accede 
to the reduction in wages, but in the course of a few days 
the whole of the blast furnaces in the North of England, 
which were in operation before the wages question was 
raised, will again be at work. The demand for pig iron 
continues very slow, and week by week, owing to the 
production being so heavy, the stocks are increasing. The 

uestion of restriction is still under the consideration of 
the British Iron Trade Association, but it is not expected 








that any remedy will be brought about by their agency. 
There is a growing opinion that the only way to deal with 
the question of over-production is for makers of pig iron, 


who are unable to sell their pigs at a price which will 
leave them a profit, to blow out some of their furnaces. 
In the manufactured iron trade the business transacted 
is me small. During the past week many of the 
mills and forges have been standing a portion of their 
time owing to the holidays. Although prices continue 
exceedingly low, orders are most difficult to obtain. Ship- 
plates are quoted 4/, 10s. per ton, angles 4/. 5s., and steel 
ship-plates 6/. 7s, 6d. 

Engineering and Shipbuilding.—Both these industries 
remain quiet, and in most of the establishments on the 
northern rivers there are indications of general slackness. 
There are no signs of improvement in shipbuilding, and 
some builders begin to despair of being anything like busy 
during the present year. 


The Steel Trade.—There is rather more inquiry in the 
steel trade, but buyers do not readily place orders, their 
desire being to ascertain the lowest prices, and to wait in 
the hope of being able to buy at a still cheaper rate. The 
productive power in the North of England steel trade is 
now very great, and orders, no matter how large, are 

uickly executed. Some of the large establishments are 
airly well occupied. 


The Coal and Coke Trades.—The fuel trade is quiet, and 
prices are flat. 


NOTES FROM THE SOUTH-WEST. 
Cardiff.—Trade matters have not generally improved 
in this district. In consequence of the diminished move- 
ment of coal, the ordinary stock of the Taff Vale Railway 








Company, which, at one time, touched 300, has now 
soleaa to 226. Shipments of steam coal have not been 


very large during the last few days, but they have in- 
cluded one of 2350 tons to Genoa, and several others of 
upwards of 2000 tons each. The house coal trade has be- 
come quiet with the advance of the season. 


Defective Reservoirs. —Blaennantdu reservoir, which 
provides a large portion of the water supply of Swansea, 
has sprung a leak, and with the leakage already existing 
in the Lliw reservoir, 400,000 gallons of water per day 
are being lost. A sum of 200,000/. has already been spent 
on the water supply of the town, and another contract 
has been signed involving a further outlay of 68,000. for 
a third reservoir. It is now suggested that the new con- 
tract should be reconsidered, with a view to the adoption 
of a different method of construction. 


Wages in Wales.—A meeting of the Monmouthshire 
and South Wales Sliding Scale Committee was held on 
Saturday, Mr. W. Abraham, M.P., presiding. The meet- 
ing instructed the auditors, Messrs. J. C. Kirkhouse, of 
Leeds, and Mr. C. E. Parsons, of Newport, to audit the 
coalowners’ books for the four months ending April 30. 


Bristol and Aberystwith.—A new steamer, the Countess 
of Lisburne, has arrived at Bristol, to commence a 
regular service between Bristol and Aberystwith. She was 
built on the Clyde, and is fitted with all the latest im- 
provements. 


The Tin-Plate Trade.—Makers are reported to be pretty 
well supplied with orders. Last week’s shipments from 
Swansea amounted to 6500 tons. 


The ‘‘ Impéricuse.”—The Impérieuse still awaits one of 
her barbette guns to complete her armament, and it is now 
reported that she will not be ready to take the place of 
the Minotaur as flagship of the yee Squadron until 
August. She will then, without doubt, be commissioned 
for that service. 


Quick Despatch at Cardiff.i—On Thursday morning the 
screw steamer Great Yarmouth docked in the Roath 
Basin at Cardiff. She loaded 1000 tons of Lewis’s Merthyr 
steam coal, as well as her supply of bunker coal, and left 
for London by the evening’s tide. This extraordinary quick 
despatch is due to the system of movable lifts lately intro- 
duced at Cardiff. 


Taf Vale Railway.— During the current half-year 
the Taff Vale Railway Company contemplates the 
further following expenditure on capital account: Upon 
lines open for traffic, land, 20,000/. ; increased station 
and siding accommodation, 18,800/.; additional lines, 
8500/. ; block telegraph, 250/. ; overbridges, 15007. ; lines 
in course of construction, additional lines, main line, 
5000/.; Clydach Valley line, 1500/7. ; Pont-Shon-Norton 
branch, 6000/. ; Roath branch, 10,000/.; working stock, 
additional coaching and wagon stock, 3000/. ; additional 
locomotives, 5000/. It will be seen that the total expendi- 
ture contemplated is 79,5501. 


Swansea.—Last week’s coal shipments amounted to 
36,850 tons. Patent fuel was also shipped to the extent 
of 7050 tons. In the tin-plate trade prices have been 
steady, and orders have been coming to hand with a fair 
amount of regularity. 


Working Stock on the Taff Vale Railway.—In the course 
of the half-year ending December 31, 1885, the Tatf Vale 
Railway Company expended 4486/. for additional work- 
ing stock. Ths whole outlay made for working stock to 
the close of 1885 was thus carried to 437,3201. 


Opening of a New Railway.—A new line from Corfe 
Mullen to Poole Junction, which will enable trains 
from the North, the Midlands, Bristol, Bath, &c., vid 
Blandford, to run on to Poole and Bournemouth without 
touching Wimbourne, was opened on Monday. The line 
will be a public convenience, as it will enable the journey 
between Bristol and Bournemouth and vice versd to be 
accomplished in about three-quarters of an hour less than 
has hitherto been the case. The line has been satisfactorily 
executed by Mr. Lovett, of Wolverhampton, in the face 
of some engineering difficulties. The undertaking has 
been in progress since July, 1884, 


The ‘* Rupert.”—The Rupert, ironclad ram, 5440 tons, 
and 4650 horse-power, has been moved to the repairing 
basin at Portsmouth in order to have some extensive re- 
pairs carried out. 


London and South-Western Railway.—For some time 
past both the main line in and near the metropolis and 
the Windsor and Reading lines of the London and South- 
Western Railway have been in course of widening, from 

lans by Mr. W, Jacomb. The widening of the main line 
tween Clapham Junction and Surbiton is almost com- 

leted, and works are now in cg for widening the 
indsor line between Waterloo Station and Barnes. 








JAPANESE ART.—Mr. Ernest Hart will commence, on 
Tuesday next, May 4, a series of three lectures at the 
Society of Arts, on ‘‘Japanese Art Work,” including 
metal work, old lac, as peer, picture books, 
and drawings. The lectures will be illustrated by ex- 
amples of the great Japanese masters, from the eleventh 
century to the present date, including many examples of 
the work of the Miéchin, Korin, Sosen, Hokusai, Kenzan, 
and others. A loan exhibition of specimens from Mr, 
Hart’s collection of historic Japanese works of art will 
be on view in the library of the Society during the course 
of the lectures from May 4 to May 18. Our own public 
collections are, with few exceptions (as in some kinds of 
pottery and in “henging pictures), very deficient in 
illustrative examples of the fine early work of the famous 
articles of Japan. This exhibition will, therefore, afford 
to lovers of art an opportunity of acquainting themselves 
with the authentic examples of schools of art, but little 
illustrated by any collections in this country, although 





more so in the collections of France and America, 
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COMPOUND LOCOMOTIVES. 

WE have, when dealing with compound locomotives 
in this journal, several times had occasion to refer to 
the engines compounded on Mr. Von Borries’ system, 
which have been so successfully used in Germany, and 
we have pleasure in giving this week, in our two- 
page engraving and on pages 418 and 419, illustra- 
tions of one of these locomotives. Our engravings 
show an express locomotive running on the Hano- 
verian section of the Prussian State Railways, and 
which was constructed in 1885 at the Hannoversche 
Maschinenbau-Actien-Gesellschaft at Linden, accord- 
ing to the latest designs of Mr. Von Borries. The 
chief dimensions of this locomotive are given in the 
following tabular statement, 
High-Pressure Cylinder: 

Diameter ... ae 

Stroke - bea ts 

Centres of cylinders oe si e. 

»» _ line of cylinder to valve face 

Outside lap of slide valve : 

Inside ee 

Lead > 
Low-Pressure Cylinder : 


Diameter ... 

Stroke es x4 ux hi: a 
Centre line of cylinder to valve face ... 
Outside lap of slide valve 
Inside 


ft. in. 


” 
” 


‘6 none 
” 
Wheels and Aales : : 
Diameter of leading wheels 

driving; ,, 
i trailing ,, is oe 
Centres of leading and trailing wheels 

- trailing and driving 
Total wheel base ... te 2 
Leading axle diameter at centre 

‘“ bearings 

length of bearing... 
trailing axles, diameter a’ 


” 
ee 


” 
” 


” 


a RS 
Driving and 
centre... sab ne as va 
Driving and trailing axles, diameter at 
bearings... i 5p net oe 
Driving ans trailing axles, length of 
rings ... sie ai fo Ss 
Boiler ; 
Diameter of shell, middle ring 
Length of shell... ; is i. 
Thickness of shell- plates (wrought iron) 
smokebox tube-plate 
firebox 


— 


” 
” 
(copper) ... ses oe Si 
Thickness of firebox casing plates 
Number of tubes, wrought iron 
Diameter of tubes, outside i Se 
Len = (distance between 
tube-plates) ... e es (ed 
Height of centre of shell above rails ... 


” 


171 


a Ce — ee — 2h — ee — Del 


~ 


Heating surface: Firebox 
Tubes 


Total 
Firegrate area. 
Pressure of steam... 
Weights: 


bn 18, 
170.7 Ib. per sq. in. 


tons, cwt. qrs. 
Weight of engine, empty & 0 a8 Ae 2 
in working order ... 
on leading wheels... 11 16 
trailing .12 16 +O 
driving 179915 '® 


Total Se 0 


The locomotives on Mr. Von Borries’ system always 
work compound, except when starting, and the most 
essential part of the system is of course the arrange- 
ment for starting readily. It is well known that when 
an engine of the two-cylinder compound system stops 
with the high-pressure crank at the dead point, it is 
impossible to start, unless an arrangement is provided 
to admit steam to the low-pressure cylinder. Mr. Von 
Borries has solved this problem ably, and in a very 
simple manner, by placing between the high and low- 
pressure cylinders his patent starting valve, which is of 
very ingenious design. 

This arrangement, which is shewn in detail by Fig. 7 
on our two-page engraving, affords, for starting, the 
greatest working power of both pistons, by admitting 
steam to both of them. In this arrangement the 
inlet A is connected with the receiver, the exhaust 
Bwith the low-pressure valve chest, while the small 
opening Cis connected with the main steam pipe from 
the boiler. When the engine is to be started, the 
starting valve is shut by the driver, or it may be 
arranged to shut automatically ; the regulator is then 
opened, and steam is thus admitted into the high- 

ressure cylinder, and as well by the opening C to the 

ow-pressure cylinder, wherein the steam pressure will 
(by throttling or wire-drawing at C) be reduced corre- 
sponding to the greater area of the piston. When by 
this means the engine is put in motion, the exhaust 
steam of the small cylinder fills the receiver, but 
cannct pass over to the large cylinder, because the 


” 
” 
” 
” 


0 


” 
” 





starting valve is still shut; as soon, however, as the 
exhaust steam inside the receiver becomes of a pres- 
sure equal to that of the steam which is entering by 
the pipe C the valve opens automatically, the connec- 
tion between both cylinders being thus opened, and 
the engine proceeding to work on the compound 
system. At the same time the opening of the auto- 


matic valve shuts off the supply of steam which has | pa 


so far been entering the low-pressure cylinder through 
the pipe C, the back of the automatic valve having 
lorwot 4s it a valve face, which closes on the seating 
shown, as represented by the dotted lines in Fig. 7. 
It will be also noticed from this view that the outer 
portion of the spindle of the automatic valve is slightly 
larger in diameter than the bottom of the valve seat 
just mentioned, so that when the back of the auto- 
matic valve has once closed against the seating the 
pressure of steam entering through the opening C 
acting on the greater area of the spindle, only tends 
to keep it in place. The enlarged part of the spindle 
is fitted with metallic packing rings as shown. 

The receiver of the locomotive illustrated is placed 
between the two cylinders and the intercepting valve 
is placed on the side, where the receiver is connected 
to the low-pressure valve chest ; it is, however, a more 
desirable arrangement to construct the receiver in the 
form of an arched pipe round the interior of the smoke- 
box, as is done by Mr. Webb, in order to superheat 
the steam passing through it. An arrangement of this 
kind is employed in the case of the compound goods 
engines on the same line. 

In the engine illustrated, the ratio of areas of the 
two cylinders is 1 to 2; this does not give each piston 
an equal working power, if a link gear of the usual 
kind is employed, but for this a ratio of 1 to 2.25 to 
1 to 2,3 is required. 

However, by taking these latter proportions a rather 
awkward-sized low-pressure cylinder is obtained, and, 
therefore, Mr. Von Borries has adopted a ratio of 1 to 2, 
at the same time he has altered the reversing gear in such 
a way that both cylinders, nevertheless, develop ap- 
proximately equal powers. The alteration consists in a 
certain position of the levers of the reversing shaft R 
(see Fig. 9annexed). Both levers 1 and 2 are of equal 


length and keyed on at a certain angle, and the corre- 
sponding suspension links attached to them are of 
different lengths. This is the only difference in com- 
a with the usual arrangement. The action is as 
ollows: Supposing that the lever L is gradually re- 
versed back, it happens that lever 1 has a greater 
elevation than lever 2, and as lever 2 belongs to the 
low-pressure valve gear, it is evident that the block of 
the link for this side is not so much raised as that for 
the other side, and, therefore, the travel of the valve 
is greater than for the high-pressure side. The cor- 
responding degrees of admission in forward gear are as 
follows : 


High-Pressure Cylinder. 
0.75 


0.40 
0.20 0.33 

If the lever L be now pulled over to the backward 
osition, the degrees of admission into the two cylinders 
»ecome disproportionate (except that of .75, which is, 
however, equal on both sides) because the elevation of 
the two levers is of course changed to the contrary 
position. This is, however, of no consequence, as en- 
— of this class only run tender first when being used 
or shunting purposes at stations, &c., which can be done 

by an admission of 0.75 without any disadvantage. 

The express engine, as illustrated, is fitted with gear 
of the Heusinger von Waldegg type, which is so largely 
used in Belgium, but called there ‘‘ Walschaert gear.” 
Of course it does not matter what kind of gear is 
adopted for these compound locomotives, for each type, 
a small alteration, according to the arrangement Ke - 
scribed above, will effect a suitable admission to the 
two cylinders. Even if Joy’s valve motion be used 
only a slight alteration is required for that purpose. 
The boiler pressure employed in Mr. Von Borries’ 
engines is 170.7 lb. per square inch, 

All classes of compound locomotives have been con- 
structed according to the designs of Mr. Von Borries, 
and have been working since 188] in the regular traffic 
on different lines of the Prussian State Railways in order 
that experiments might be made as to what saving these 
engines effect in the consumption of fuel. They have 
been tested with non-compound locomotives of similar 


Low-Pressure Cylinder. 
0.75 


0.50 





dimensions working on the same lines, and having 
taken by turns the same trains, and the result has, 
we are informed, always been a saving of fuel of 14.3 
to 21.0 per cent. for same loads hauled. 

It may be mentioned that the figures are taken from 
the official statements, according to which the pre- 
mium is calculated, such premium being generally 
id in Germany to the engine-drivers for the saving 
of fuel effected by their having burnt smaller quan- 
tities than is allowed according to existing rules. 

Mr. Von Borries—who is represented in _ this 
country by Mr. R. H. Lapage, of 109, New Oxford- 
street, London—asserts also that the compound loco- 
motives are also found to haul from 5 to 10 per cent. 
more load than a similar ordinary locomotive of the 
same weight. Considering the present aspect of the 
compound locomotive question in this country, it 
would be of much interest if Mr. Von Borries could 
furnish to us for publication definite data as to the 
fuel and water consumptions of his locomotives when 
hauling certain specified loads at stated speeds, the 
chief characteristics of the line traversed being also 
given. 








NOTES FROM THE UNITED STATES. 
Purapetpuia, April 17, 1886. 

TuE steady increase in the production of iron and 
steel during the past six months has stimulated enter- 
prise. The Carnegies of Pittsburg have bought land 
within the city limits, with a view of erecting two of 
the largest and finest blast furnaces in the world. 
ag 4 are putting up one of the largest heating furnaces 
in the world in one of their Pittsburg mills. Their 
homestead mill is turning out 125,000 tons per year. 
Their Edgar Thomson plant is turning out 200,000 
tons, and their two other mills 100,000 tons each, 
making a total of 425,000 tons. They have seven 
blast furnaces in operation ; five at Braddock, twelve 
miles east, which are turning out 250,000 tons, and two 
Lucy furnaces 100,000 tons. They need two more, and 
propose to erect them this season, and make them 
embody the very latest and best improvements in blast 
furnace practices. It is noticeable throughout the 
States that a great deal of improvement in blast fur- 
naces is going on ; that furnaces of small capacity are 
being repaired ; and that the best blast-heating stoves 
are Seine used, besides every other device and expe- 
dient which will increase production and reduce cost. 
The production of pig iron has increased in a year 
from 75,000 tons per week to 105,000 tons per week, at 
present. The increase is still going on, and will reach 
perhaps 115,000 tons before any signs of a reaction will 
set in. The anthracite capacity has increased from 
18,000 tons per week in 1877 to 33,000 tons weekly 
capacity now. The charcoal production has increased 
but very little por ow time, and is now under 
7000 tons per week. Bituminous iron has increased 
in capacity from 20,000 tons to 65,000 tons per week. 
There are at this time, in the Connelsville coke region, 
some 10,000 ovens at work. 300 ovens are being built 
in that region, and ovens are being put up in new coke 
regions because of the occasional scarcity, due to 
strikes and other causes in that region. Heavy con- 
tracts have been placed during the past few days for 
domestic and English Bessemer at about 19 dols. for 
foreign and 18 dols. to 18.50 dols. for American. The 
Cambria Iron Company has secured large tracts of 
manganese ore lands in Missouri, and the Carnegies 
have secured by lease large manganese tracts in Vir- 
ginia, and the present producing capacity of 5000 tons 
per day will be increased to 10,000 tons. The iron 
trade is in a vigorous condition, and the indications 
point to asteady summer’s demand. 





ExxcrricaL Formuts.—A handy little pocket price- 
list containing formule designed for the use of electric 
light engineers, has been published by Mess... R. E. 
yeh gg ony and Co., of Mansion House Buildings, ‘:ondon, 
and Arc Works, Chelmsford. It comprises in a small 
space memoranda and tables relating to lamps, dynamos, 
engines, boilers, leads, and the like. The Sponge gives 
the sizes, dimensions, power, and price of each type of 
machine and lamp made by the firm. 


Tue Unrrep States Navy.—A Bill introduced into the 
American House of Representatives by the committee 
on naval affairs, provides for the building of two double- 
bottomed armoured vessels of 6000 tons, designed for » 
speed of at least 16 knots, each vessel to cost, exclusive of 
armament, not more that 2,500,000 dols. Three protected 
double-bottomed cruisers are also provided for, between 
3500 and 5000 tons each, and to have the highest prac- 
ticable speed, the three vessels to cost not more than 
4,000,000 dols. One torpedo cruiser is to be constructed, 
of about 800 tons, with full torpedo outfit, to attain aspeed 
of at least 22 knots, and the cost not to exceed 300,000 dols. 
The Bill also provides for four first-class torpedo boats, 
costing in the aggregate not more than ,000 dols. 
These vessels are to be constructed of steel of domestic 
manufacture, having a tensile strength of about 60,000 Ib. 
per square inch. The armour to be used must be of best 
obtainable quality and of domestic manufacture, provided 
this can be obtained at a reasonable price and in reason- 
able time ; otherwise the Secretary of the Navy is autho- 
rised to purchase it abroad. 
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STEERING GEAR. 


On a New System of Steering Gear, and Rudder Strains 
recorded by it.* 


By Mr. Artuur J. Macinnis, Member. 


Srvc the first introduction of Mr. MacFarlane Gray’s 
useful invention of the steam steering gear, numerous 
types have been introduced differing in application and 
valve arrangement, but all more or less depending upon 
his principle of controlling gear, which must be considered 
the essential point of the application of steam power to 
steering. 

With but few exceptions, the method was adopted by 
all of applying the gear to the rudder cage ma by means 
of wheel-chains (owing, no doubt, to Mr. Gray’s success), 
andis still generally adhered to, notwithstanding the serious 
drawbacks of holding the rudder absolutely rigid, exces- 
sive noise, and heavy cost for maintenance, both of chains 
and machinery. During prosperous times, when shipping 
investments proved remunerative, and expenditure was 
not severely criticised, these points did not receive the 
serious consideration now given them, and it was with a 
view of remedying these defects that the system of steer- 
ing gear now brought forward was designed, and also to 
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tank; then, when the worm is in exact mid-gear, the 
= closes this pipe, and on the strain of moving the 
elm coming upon it, the liquid will be shut up by the 
worm piston, and the thrust be transferred to whichever 
of the spring-loaded pistons it is moving towards. Should 
the worm — move from its position (which it will do 
owing to the spring yielding), the chai 
opened behind it and liquid drawn in from the tank, to 
be again forced back onthe return of the piston, thus 
insuring the cushion cylinder being always kept full, and 
the certainty of the gear and rudder returning to their 
original position after the effects of the blow | aa been 
spent. 

The strain from the volute springs is then taken upon 
the main crossheads, which are attached to the standards 
screwed into the regulating cylinders, and so arranged as 
to be adjustable to suit the height required by the volute 
springs. These latter are placed between the hydraulic 
—— and tension crossheads, and can be screwed down 

y the tension rods and nuts, so as not to compress or 
yield until the load required to hold the helin hard over 
at full speed has been exceeded ; to prevent too much 
compression or yield of the volutes (which might allow of 





ing pipe will be | 





one, will — interesting. By the first card it will be 
seen that the power required to hold the helm hard over 
was 3.5 tons for a speed of 12} knots and an immersed 
rudder area of 101 square feet ; whereas on the November 
voyage, for a — eo _~ ara area of 104 
square feet, the load as shown by the gauge (no diagrams 
being taken) was about 4.5 tons. With the: same immersed 
area, but increased speed of ship to 13 knots, this load was 
raised to 5.6 tons, asmeasured on the December diagrams. 
A close examination of the starboard figure shows that on 
reaching the angle of 24 deg., something interfered with 
the working of the indicator, as it failed to record the 
correct pressure, but fortunately an effectual check of the 
load remained in the pressure gauge, which, by recording 
2901b. per square inch, proved the lead for the star- 
none helm to be exactly the same as the port, namely, 
5.6 tons. 

The differences in the indicated pressure between the 
port and starboard figures at the angles up to 4 deg., dis- 
tinctly show the effect of the right-handed propeller, as 
do also the pressure gauges, the one for starboard thrust 
always showing pressure when the helm is amidships. 

A further development of the means taken to ascertain 


the worm being forced so far over as to get out of gear) | at all times the strains or jerks to which rudders are 
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still further provide against the loss or disablement of | check nuts are placed u 
allow the springs to yie 
seen on reference to the drawings, this | crosshead. 


rudders, a tuo frequent occurrence, 
As may be 
system (which has been thoroughly tested in the North | 


Atlantic trade) consists in placing an ordinary steering | between the main and tension crossheads, which com- 


engine with the simplest possible controlling gear, on one | 
side of the fore and aft centre line of the ship, and | 


applying the power to the rudder, by inserting the shaft | in the regulating cylinders are form 


into a worm geared in the quadrant; two feathers then 
serve toturn the worm, which is free to travel endways | 
on the shaft to either side, so that the thrust may not be | 
taken in any way by it, but upon a piston, connected to | 
the worm on the opposite side, and placed midway in a 
cylinder full of liquid, so as to transfer the thrust to the | 
vertical volute springs shown on top of the horizontal or 
cushion cylinder (Fig. 2). 

To prevent the worm being forced back out of gear, and to 
guide it in a true central position when sliding from one 
side to the other, a roller bearing is placed just behind it, 
which is fitted with two long guide rollers placed one on 
the top centre and one on the back centre, outside of the 
be erence of the worm thread, the lower portion 

ing formed to hold the lubricant ; this, it will be ob- 
served, keeps the worm at all times true to position when 
it is working as a rack, at the time of yielding. 

The essential feature, however, of the whole system, 
consists in what is termed the cushioning. gear, which 
provides a movable thrust of the worm, and by 80 con- 
Verting it into a rack, insures the flexibility so absolutely 
necessary for all rudders exposed to heavy weather. This 
+ a able thrust is obtained by placing the worm piston in 

® Cushion cylinder, which is filled with liquid up to the 
pas Hpesy pistons in the vertical or regulating cylinders, 
and kept so by the pipe connected to the small reserve 


* Paper 








read at the twenty-seventh session of the 
of Naval Architects, 


Thstitution 





_ the tension rods, which only | 
d until they come up against the | 


To insure elasticity at all times, a light spring is placed | 


resses or expands on the least change from port to star- 

ard. As regards the designs of the pistons, those fitted | 
of the usual hy- | 
draulic cup leathers, whilst the worm piston, owing to its 
revolving and taking pressure on either side, is fitted with 
two cup leathers, one for each side, and so arranged that 
they do not revolve with the piston. 

It will be noticed that by taking the thrust on the 
piston, one of the great power-absorbing qualities of a 
worm, namely, thrust friction, is to a large extent elimi- 
nated by the fact of the piston revolving on liquid. 

Asit is necessary that the steam gear should at all 
times be readily disconnected, a pipe is fitted communi- 
cating with both ends of the cushion cylinder, which 
only requires the stop-cock to be opened to allow the 
fluid to pass from one side of the piston to the other, when 
the worm will instantly run out of gear. i 

Owing to all the strains and jerks of the rudder coming | 
upon the fluid, it is evident that their force can be easily | 
ascertained : first by placing an ordinary pressure gauge | 
on each regulating cylinder, and secondly by attaching a | 
Richards indicator to the communication pipe, and work- | 
ing the barrel from the rudder head. As a result of this, 


the writer has now the pleasure of bringing forward what | de 


he believes to be the 
tained of the strain on a rudder. 


rst actual indicator diagram ob- | 


liable is now being made, with an arrangement of two 
indicators(onefor port and one for starboard) continuously 
recording on paper, which is wound from one drum to 
another by means of strings to the rudder head and a 
simple ratchet attachment, so that it is hoped the rudder 
will to a certain extent become its own autobiographer. 
By watching the pressure gauges in heavy weather, 
some idea of the varying nature of the strain can 


| formed, although with the gear no noise or sound is heard 
| to draw attention toit; but amongst several cases may be 
| mentioned one, noticed by the writer in a heavy sea near 
| Holyhead. 


The helm was over to starboard, and the 
gauge registering 160 lb., equal to a 3-ton load, when 
pat Be the ship was felt to be lifted by a he avy foilow- 
ing sea; at the same moment the pressure on the gauge 
fell and almost instantly rose on the port thrust gauge to 
about 200 lb.. which meant a load of about 144 tons put 


| upon the rudder and gear in a reverse direction to the 


legitimate strain. is change of strain was again 


| noticed during a hurricane in mid-Atlantic when a terrific 


following sea was running, the pressure suddenly falling 
upon one gauge from 175 1b. and rising onthe other to con- 
siderably over 300 lb., or say a load of about 245 tons. 
So far as has been yet noticed, this appears to the 
greatest strain yet upon the rudder and gear, but no doubt 
much heavier loads will be experienced, and will in future 
always be recorded by the arrangement already de- 


| scribed, which it is proposed to briefly term the “‘rud- 


ph. 
rom the description of this system it may be seen that 


| although the first object aimed at, was the reduction of 


This was taken about September last (1885) in smooth | heavy cost for maintenance, other essential features were 
water on the run down to Queenstown, from the gear fitted | not lost sight of, but on the contrary proved valuable aids 


on the s.s. British Prince, a Liverpool steamer of 4000 tons, | 
trading to Philadelphia (Figs. 5 and 6) | 


in developing the cushioning arrangement, and so pro- 
viding an elastic rudder holder, seldom under pressure, 


In the December following a second set of diagrams | and capable of being adjusted to a maximum impact 
were taken, a short notice of which, as well] as of the first | load, by a Supervising Board, 
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In conclusion, the writer would like publicly to express 
his indebtedness to the owners, and also his oor thanks 
to the commander and engineers for the willing assist- 
ance at all times given him, which has enabled him to 
bring forward information tending to advance the still 
faint knowledge of *‘ Rudders and their Strains, Steering 
Gears and their Requirements,” minor but ull-important 
factors of the modern war-ship, passenger vessel, or 
pleasure yacht. 


THE CALCUTTA WATER WORKS. 

A NEW main of great size and importance has just 
been laid down to carry an additiopal 12,000,000 gal- 
lons of water per day to the city of Calcutta. It was 
formally inaugurated on Saturday, March 20, by the 
Governor-General of Bengal, and during the cere- 
mony Mr. Kimber, engineer to the corporation, read 
an account of the works, which we have pleasure in 
reproducing. 

The series of works for doubling the supply of filtered 
water to Calcutta, apart from the works for distributing 
that supply within the town, are as follows, the cost 
being estimated : 

3 Engines each capable of lifting from the Rs, 
river 54 millions of gallons in 10 hours, 
which, including suction pipe, jetty and 





buildings, are estimated to cost ... 4,41,000 
2 Settling tanks, if the present plan is 

found to answer .. coe bi ... 1,40,000 
18 Filters 3,96,000 


Land acquisition _... - = — 250n 
Miscellaneous works 3,16,119 
Total for works at Pultah Rs. 14,483,119 
To which has to be added : 
The 48-in. main connecting Pultah with 
Tallah, originally estimated to cost 26 
lakhs, since estimated at... ae ... 17,50,000 


Making a total so far of Rs. 31,93,119 


Of these works, the Commissioners have contracted with 
Messrs. Fawcett, Preston and Co., of Liverpool, for the 
supply of the engines which are expected to be received 
from England and erected in the course of the new financial 
year. One settling tank and four filters are now in course 
of construction departmentally with piece-work con- 
tractors. The acquisition of the land has Neon sanctioned, 
and all, excepting that for the site of the engine-house, 
has been acquired. Lastly, the 48-in. main is the work 
the completion of which is now to be inaugurated. 

The 48-in. main is about 100 yards more than 124 miles 
long, and runs parallel to oe | alongside the old 42-in. 
main, until it reaches the Barrackpur Trunk Road, where 
it runs under the west berm of the road, the old main run- 
ning under the east berm. Both mains converge in the 
reservoir at Tallah, whence the distribution to the town 
commences. 

The 42-in, main can convey a maximum daily supply of 
8,250,000 gallons, the 48-in. main will convey 12,000, 
gallons by gravitation only, of which four millions will be 
available for the suburban supply ; the town supply will 
thus be doubled. The heads of the two mains are con- 
nected, so that the old and new series of head works 
will mutually assist as occasion may arise. Such an 
occasion is the present, for the river water being almost 
devoid of silt during this season of the year, the filters 
which during the flood or silt-carrying season only yield 
8,000,000 gallons daily, can now be expected to yield one 
or two millions more, which may be at once made available 
for supply to the town through the new main, a boon that 
will doubtless be appreciated during the approaching hot 
weather. 

— main features in the history of the main are as 
follows : 

The original plan of the engineer was for a masonry 
conduit 62 in. in diameter, calculated to convey 20,000,000 

allons daily, and estimated to cost Rs, 18,75,970. Mr. 
Suckier, during his acting incumbency, made some pro- 
posals in 1881, which gave rise to a discussion as to 
whether the conduit should be in the shape of an open- 
cut in place of the masonry conduit. At the instance of 
the Commissioners the question was referred to a Com- 
mittee of Government engineers, who decided in favour 
of the masonry conduit with some modifications, raisin 
the cost to Rs, 20,89,924, the calculated discharge of which 

was taken at 23,000,000 gallons daily. The cost of a 
cast-iron main of those dimensions was considered to be 
prohibitory, and some doubts having been raised through 
a reference to Dr, Frankland and other authorities in 
England, as to whether the water would arrive at Calcutta 
in as pure a state through a masonry conduit as through 
an iron main, and the people of Calcutta having already 
experienced for many years tha benefit of an especially 
pure supply through an iron main, the Commissioners 
eventually, in June, 1883, decided’ with the concurrence 
of Government to lay down the cast-iron main of 48 in. 
diameter, calculated to convey 12,000,000 gallons daily. 
The best approximate estimated cost that could then be 
made of such a main was 26 lakhs of rupees. 

The Commissioners caused a specification to be pre- 
pared and tenders to be invited, in response to which 
eleven tenders were received in September, 1883, one of 
which was from Messrs. Burn and Co., of Howrah, and 
the rest from well-known English firms. The tenders for 
supplying the pipes (taking the then rate of exchange, 
1s. 74d. per ins ve ranged rom Rs. 13,54,535, which was 
the lowest, to Rs, 18,16,650, while two of the firms ten- 
dered not only to supply the pipes, but to lay them as a 
completed main, viz., Messrs. Burn and Co., Rs, 27,70,850, 
Messrs. John Aird and Son, Rs..23,54,833. The latter 


contractors for providing and laying the 42-in. main. 


the acceptance of 
tenders for the pipes, theirs being the lowest, and sub- 


large saving that in all probability wou 
so doing. 


sum tenders were received from 


wards, amounting to 


facilities were afforded to the executive for framing an 
estimate ; the light railway exhibits, to wit, formed by no 
means a small feature in the Exhibition, and were found 
to comprise most suitable plant for the intended purpose. 
The engineer was enabled to submit by these means a 
revised estimate, for laying the main departmentally, 


at Rs. 4,38,881. 
The contract for supplying the pipes was made with 
Messrs. Cochrane, Grove, and Co., of Middlesbrough-on- 
Tees, at the unprecedentedly low rate of 6/. per ton de- 
livered on the jetties in Calcutta. The total weight of 
pipes amounted to 18,342 tons, and the number of pipes 
required, exclusive of a small number of special castings, 
was 5720, beingof the average weight of about 3 tons 4 cwt. 
each. With the exception of 57 pipes still to arrive P wl 
Lady Ruthven, all these pipes have been received. The 
pipes were despatched in 45 vessels, of which 32 were sail- 
ing ships, and the rest steamers. One sailing vessel, the 
Shannon, with 131 pipes on board, lost at sea, is not in- 
cluded in these figures. The first shipment was made on 
the 3rd February, 1884, and the last, as advised, on the 
8th November, 1885. Only 95 pipes, or 1.66 per cent., have 
arrived broken at the jetties, and none so badly but that 
some portion of every pipe could be utilised. Notwith- 
standing some delay in shipment caused by difficulty in 
obtaining freight, the engineer is well satisfied with the 
way in which Messrs. Cochrane, Grove, and Co. have 
carried out their contract, and these gentlemen have met 
every representation made to them in the course of 
execution with unvarying courtesy and consideration. 
The total amount of the engineer’s certificates for pay- 
ments to the contractors is Rs. 13,95,753, to which has to 
be added a probable further amount of Rs, 6709, making 
in all the sum of Rs, 14,02,463.* 
The main features of the arrangements made by the 
department for carrying out the work of laying the main 
are as follows: 14 miles of light railway have been laid 
along the whole length of the main, with a branch into a 
depot which was established at Chitpore. This railway 
is of 2 ft. gauge, the rail and sleepers are of steel, 13 miles 
being on Messrs. Dick, Kerr, and Co.’s system with rails 
weighing 14 lb. per yard, and one mile on Messrs. John 
Fowler and Co.’s system with rails weighing 18 lb. per 
yard. The railway is equipped with two engines, weigh- 
ing, in working trim, 64 tons each, 14 pipe trucks and 
several other trucks and trollies of sorts, all the manu- 
facture of Messrs. John Fowler and Co., except three or 
four light hand trollies made in the municipal workshops. 
The Port Commissioners delivered the pipes into the 
Chitpore depét at the fixed rate of Rs. 2 per ton, and 
thence the operations of the department commenced by 
transferring, by means of a steam crane, the pipes to the 
light railway trucks, Usually four trains carrying from 
five to six pipes each were run daily, and besides the 
pipes the trains made many trips for conveying other 
materials, The line was commenced to be laid in June, 
1884, the first train was run in the following August, and 
up to the present about 13,500 train miles have been run 
without serious accident, and without accident to life and 
limb, except in two cases, one where an unfortunate idiot 
in a state of semi-delirium laid himself down deliberatel 
in front of the train while shunting, and received suc 
injuries as to cause his death shortly afterwards, the 
other where one of the contractor's khalassies, trying to 
jump on the train while in motion, missed his hold, and 
in falling had his leg so crushed that it had to be ampu- 
tated. This man survived. Therails are now virtually 
in their original condition of usefulness, though laid with- 
out ballast. There were very few days even during 
the rains when trains could not be run owing to the soft- 
ness of the road. The engines and rolling stock, together 
with about three miles of the light railway, will now 
become part of the permanent arrangements at Pultah 
for carrying sand for working the filters. 
The pipe trench was cut and filled, and all necessary 
work connected therewith, was performed by native piece- 
work contractors. The actual laying of the pipes was per- 
formed by three gangs of monthly paid khalassies, each 
gang under.an experienced European pipe-layer, two of 
the pipe-layers having been specially brought out from 
En land for the work. Each gang worked with a strong 
wll-gads crane frame made to span the width of the 
trench, and running on a portable gantry or rail on each 
side of the trench; into this crane the pipes were rolled 
singly and lowered thereby into position. The joints of 
the pipes are for the most -— turned and bored slightly 
taper, so that they only had to be driven into one another 





* This increase on the original estimate is entirely due 
to the further fall in exchange which has taken place since 
the contract was made. The tender being in gold, Com- 
missioners have had to remit more rupees to discharge 


lakhs, for laying the main departmentally, ripe a _ er to 2 , 
made by | termittently to the present date. 


owever, the Commissioners, thoroughly de- | laid in 326 working days, the average day’s work amount- 
termining to test the matter, caused another specifica- | ing to 17 pipes laid, inclusive of some amount of work in 
tion for the laying of the main to be prepared, and lump- | fixing such adjuncts as ventilators and sluice-valves, 
sum as well as piece-work tenders to be called for from | which are inserted at certain regular intervals. On a 
local firms and individuals. In response to this two lump- | straight run of simple pipe-laying in good ground for all 
essrs. Burn and Co.,| the gangs simultaneously, as many as 40 pipes and up. 
amounting to Rs. 800,000, and Messrs. Marillier and Ed- | wards have been laid ina day. Only 16 pipes have been 

Rs. 7,88,055, and as many as seven- | broken in the handling since their 
teen piece-work tenders, chiefly from native contractors. | jetties. The average number of workpeople employed 
Thanks to ths Calcutta International Exhibition, great | has been: 


Brassey and Wythes, had already had experience as the | after being truly graded by levelling instrument; about 
i 10 per cent. of the joints are leaded to meet the necessities 


The engineer, in reporting on these tenders, recommended | of contraction and expansion in the metal of the main 
essrs. Cochrane, Grove, and Co.’s | and other contingencies, 


The first pipe was laid on the 21st October, 1884, and, 


mitted an estimate at piece-work rates, amounting to 5| with the exception of the last rainy season, when it had 


suspended, the work has continued unin- 
The main has been 


ing landed at the 


On working the light railway un Leurge 
»» trench work ae. oA ap: . 1353 
»» Pipe laying ... 90 
Total 1 a oc oP SOF 

Learning wisdom by the recorded experience of the 


amounting to Ra. 4,68,615, which after a < 42-in. main, the greatest care has been exercised in order 
every item by the Commissioners, was eventually pase to insure the best results with the new 48-in. main. Be- 


sides the constant personal inspection devoted to the 
work by the engineer and assistant engineer, Mr. Fen- 
wick, the services of Mr. Thomas Fouracres, honorary 
assistant engineer, Public Works Department, were ob- 
tained on loan from Government, as resident superinten- 
dent of the work. A concrete bed has been given to the 
pipe in all doubtful foundations, every joint has been 
examined, and all appearing to be in the least degree 
doubtful have been leaded, and the pipes, with two slight 
exceptions, been rigidly laid to a fixed gradient of 10 in. 
per mile. Sluice valves have been provided at mile inter- 
vals for shutting off lengths of the main should examina- 
tion or repair be necessary, and 16 ventilators have been 
provided. 

One of the objects in selecting an iron main is the 
ability to place it under pressure if at any future time it 
be decided to increase its conveying capacity ; through 
the absence of sufficient care in laying the 42-in. main 
this essential character was not imparted to it, and 
thereby much disappointment was caused to the munici- 
ality at the time it was taken over from the contractors. 
early 7 miles of the 74 miles of the new main laid 
during the last working season have been successfully 
tested with a pressure of 60 ft. head of water, the pressure 
was maintained without any difficulty by the engines at 
Tallah, and no repairs or alterations were found neces- 
sary. Time has not permitted the test to be yet applied 
to the rest of the main, but from the care that has been 
exercised on the work, there is no reason to expect other- 
wise than a similar satisfactory result, 

The only work remaining to be done for the complete 
main consists of the erection of a few of the ventilators, 
a little earthwork, and a little masonry, and, the main 
being thus virtually completed, it becomes practicable to 
show its actual cost with near exactitude. 


The amount expended and brought to Rs. 
account up to the end of February is 2,66,577 
Further amount required for wages, 


closing contractor’s accounts, &c. .... 45,550 





Total cost bey a Rs. 3,12,127 


which is Rs. 4,75,928 below the lowest lump-sum tender re- 
ceived, and a sum of at least Rs. 30,000 may be reasonably 
added to this for the re-sale of used plant. ‘This isa price a 
contractor would allow for it. Thus a saving has been 
effected through the agency of the department of fully 5 
lakhs of rupees, a sum much more than sufficient to pay 
for the new engines and the buildings to contain them, 
which are to be erected at Pultah. It is hardly too much 
to say that, but for this saving, the present difficulties in 
the way of effecting loans would have delayed the head 
supply works very seriously. The total cost is also 
Rs. 1,26,754 below the engineer’s estimate, which saving 
has been arrived at chiefly by economies of management 
and some good fortune under the following heads: 

1. Supervising and work establishments, the time being 
much shortened owing to the rapidity of the work in 
execution. 

2, Rent of Port Commissioners’ land for depot at 
Chitpore, the actual land occupied only being measured 
and billed for monthly, and the celerity with which the 
pipes were moved out prevented this charge from accu- 
mulating. . j : 

3. Opening and refilling trench, closer dimensions being 
found to answer in practice, and people desiring to use 
the “‘ mutty” saving much expense in removal. | 

4, Concrete under pipes, the pipe being laid in a better 
stratum in practice than that estimated for, which dis- 
pensed with the necessity of so much material, and less 
water being met with than was expected. _ 

5. Cross culverts due to similar causes as in the case of 
concrete. : 

6. Lighting, fencing, and pumping trench. 

7. Marginal amount for unforeseen items. : 

The charges for materials and labour have been closely 
scrutinised throughout, and nothing in the least of a 
superfluous nature allowed. ) 

The total cost of the 48-in. main will thus become : 

Payments to Messrs. Cochrane, Grove, Rs. 
pain) emg aed en a 13,95,753 
materials, an 
Payment for plant, ¥ mae 3,12,127 
Rs. 17,07,880 





Grand total ... 








firm, it may be mentioned, in conjunction with Messrs. 


their liabilities. 


labour for laying 
without allowing any set-off for re-sale of used plant such 
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as thelight railway, which will in all probability amount 
to fully Rs. 30,000, leaving the net cost of the main at 
say 16% lakhs of rupees in round numbers. 

The 42-in. main cost Rs. 16,00,175, or, say, 16 lakhs in 
round numbers when the rupee was worth 2s. instead of 
about 1s. 7d. and less, as in the present instance, and its 
potentiality as a pressure main for conveying more than 
8} million gallons per day cannot be reckoned upon. 

The 48-in. main will only have cost # of a lakh of rupees 
more than the 42-in., is capable of conveying 50 per cent. 
more water by gravitation, and by the application of 
pressure, has a potentiality for conveying any supply 
that may hereafter be desired. A pressure of about 
40 ft. would enable it to convey about 24,000,000 
gallons daily. The pipes were manufactured under the 
usual stringent stipulations as to tests for pressure, 
quality, and strength of metal and accurate work- 
manship. These important tests were made before the 
pipes left the premises of the manufacturer under the eye 
of Messrs. Oldham Brothers, civil engineers of Cannon- 
street, London, who were specially appointed by the engi- 
neers as inspectors for the purpose. 

The engineer feels that he cannot close this note on the 
successful completion of so important a work without 
giving expression to his sense of the eminently competent 
and ever eg | assistance he has received from Mr. H. 
B. Fenwick, the able and trusted assistant engineer of the 
Water Works Department, and from Mr. Thomas Four- 
acres, the honorary assistant engineer, Public Works De- 
partment, who has been the resident superintendent on 
the work. 

The engineer has also great pleasure in bearing testi- 

mony to the good work done by the pipe.layers, Mr. 
Canham, who has served the municipality inthat capacity 
for the past fourteen years with vie credit and efficiency, 
Mr. Emery, the senior special pipe layer from England, 
who is a first-rate workman, and Mr. Holloway, the 
junior man from England, who is also an excellent work- 
man, all have been perfectly steady throughout ; also b 
the native contractors, chief among whom are Messrs, 
C. Mukerji and Co. and Babu Shama Churn Coomar, 
who have steadily kept at their work all through ; and by 
Mr. D. J. Rowe, the assistant superintendent, and other 
employés generally. All have performed their respective 
oe in bringing this useful work to a successful con- 
qiusion, 








BRICKMAKING. 

AT the ordinary meeting of the Institution of Civil En- 
gineers, held on Tuesday, April 20, Sir Frederick Bram- 
well, F.R.S., President, in the chair, a paper on “‘ Brick- 
— by Mr. Henry Ward, Assoc. M. Inst. C.E., was 
re: 


Many different systems of brickmaking were carried on 
in England. In some cases machinery was largely 
employed, while in others all the operations were done by 
hand. Similarly many descriptions of fuel and many 
kinds of kilns were used. It was impossible to lay down 
any general rule which would suit all places. Probably 
the system of manufacture in each locality was less open 
toimprovement than manufacturers in other places were 
inclined to believe. Doubtless there was much that was 
open to criticism, but generally the plan adopted agora 
to have been gradually adapted to the kind of clay and 
fuel, and to the labour and transport conditions obtaining 
in each district. 

_ The process of brickmaking by hand consisted in work- 
ing the clay to a plastic condition, moulding it, drying the 
bricks in the open air, and finally burning them in bance 
or kilns. When burnt in clamps, the fuel was generally 
house ashes mixed with the brick itself, but with kilns, 
coal was employed. In hand brickmaking, as at present 
practised, machinery was utilised for the preparation of 
the clay. In the Home Counties the clay was first 
brought into a thin liquid in a wash mill, where a certain 
proportion of chalk was added. This thin liquid was 
pumped into “backs” or pits, adjoining the pug mills, 
during the winter. The water song! drained away 
(often to be used again), while the clay settled and became 
sufficiently stiff to be worked in the pug mills in the suc- 
ceeding summer. In nearly all cases the wash mills, 
pumps, and pug mills were driven by steam power. When 
the fields had a tolerably uniform surface, it was found 
best to use long lines of shafting to convey the power from 
point to point. Where, however, the surface or the shape 
of the fields on plan, was irregular, it was preferable to 
drive the wash mills and pug mills by endless chains, 
running overhead, and supported by small pulleys or 
posts at intervals. Probably the most important of the 
applicatious of steam power was that of driving powerful 
force Peers, to force the liquid ‘‘slurry” through pipes, 
up and down hill, sometimes to a distance of two miles, 
In this way bricks could be made alongside a railway, 
canal, or river, while the clay could be pumped from a 
distance. In many brickfields all the clay had been 
worked out; but now that clay could be brought from a 
distance so economically, the old plant could be utilised. 
_ Brickmaking by machinery might be roughly divided 
into two classes, namely, the plastic and the dry or semi- 
dry. In the plastic process the usual plan was to mix the 
clay and bring it to a soft state in a pug mill, from which 
it was forced through a die, or opening, in the form of a 
column, the section of which was the same as that of a 
brick, viz., 9in, wide by 43 in. high, with a due allowance 
for shrinkage. This column o clay was divided into 
bricks by wires cutting through it transversely. The 
bricks were subsequently dried in the open air, or in sheds 
heated by fuel or steam, There had not been any great 
alteration in the process of manufacturing wire-cut bricks, 
he machines were now made stronger and more com- 
Flete, with crushing rollers, to enable them to deal with 
most any kind of clay. The die or mouth through 


which the stream of clay issued, required constant adap- 
tation to icular clays to enable it to form a perfect 
column of clay. The difficulty was that as the stream of 
clay flowed quicker in the centre and slower at the sides 
similarly to a glacier or a stream of water, the sides and 
corners were apt to become ragged. This could be over- 
come either by putting friction on the centre of the stream 
of clay to oan. its flow, or by helping the travel of the 
sides and corners, either by lubricating them or by form- 
ing the sides of large rollers. These rollers were either 
rotated by the issuing stream, or they might be driven by 
“santo faster so as to help the stream. The use of the ex- 

aust steam under hollow floors, covered with brick, flag- 
stone, or metal plates, had become general. By these 
means plastic brickmaking could be carried on to a 
moderate extent through the winter, as the bricks could 
be dried in sheds. 

In the semi-dry process the clay was ground in a per- 
forated pan mill to fine particles without any admixture 
of water. This fine-ground clay was —— pressed 
into a brick, which was so hard and dry that it might be 
taken direct to the kiln without being previously dried. 

Plans of works laid out by the author were shown, and 
also create of the various types of the machinery re- 
ferred to. The Hoffmann kiln, the gas kiln, and the rail- 
way kiln were described and illustrated. The Hoffmann 
kiln remained much as it was when first introduced. 
Probably, as rds economy of fuel, Mr. Hoffmann 
reached finality at one stride. The whole of the heat of 
the bricks that were cooling was carried forward by the 
current of air which supported combustion ; and i 
the heat of the products of combustion was absorbed by 
the bricks which were being warmed and dried until there 
was not more heat left than was sufficient to cause the 
necessary draught. It had been attempted to abstract 
still more of the heat by passing the products of com- 
bustion through a greater number of bricks, and to obtain 
the necessary draught by a fan; this also saved the 
expense of building a chimney, but the plan had not been 
successful. Gas had been used as a fuel in these kilns in 
Germany and in France, not with a view to further 
economy but mainly to improve the colour of the bricks. 
In order to save the cost of loading and unloading the 
kiln, Mr. Dueberg had introduced a method by which the 
green bricks were loaded on to a railway truck, which was 
run into the kiln, the bricks being burnt while on the 
truck. The truck was formed without sides or ends, and 
the floor was covered with firebrick. The wheels and 
axles were kept cool by a current of air continually 
travelling under the floor of the truck. Communication 
was cut off between the space above and below the floor 
by lips of iron travelling in aJsand trough. In this system 
the re travelled round the kiln as in a Hoffmann kiln, 
and therefore the trucks were not moved while they were 
hot. In another type of railway kiln the combustion 
chamber was stationary, while the trucks of bricks were 
gradually pushed through it, This had not been a success, 








THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society, held on April 
10, 1886, Professor Balfour Stewart, President, in the 
chair, the following communications were read : 

“On the Cause of the Solar-Diurnal Variations of Ter- 
restrial Magnetism,” by Professor Balfour Stewart, 
LL.D.,. F.R.S. The author commenced by reviewing 
various theories that have been advanced to account for 
the solar-diurnal inequalities of terrestrial magnetism. 
That they can be due to the direct magnetic action of the 
sun is highly improbable, since terrestrial analogies would 
lead us to infer that matter at the temperature of the 
sun is quite incapable of possessing magnetic properties, 
and also from the fact that changes in the range of the 
daily variation lag behind corresponding solar changes in 
point of time. The hypothesis of Faraday, that the ob- 
served variations are the result of the displacement of 
the magnetic lines of force due to the varying tempera- 
ture, and consequently varying magnetic permeability 
of the atmospheric oxygen, is disproved by the fact that 
there is no agreement between the chief magnetic varia- 
tions and those of the temperature of the great mass of 
the atmosphere, {though it is certain that there must be 
some effect due to this. The earth current hypothesis 
is quite unable to explain one of the chief characteristics 
of these variations, that they are half as great again at 

riods of maximum as at those of minimum sun-spot 
Fre uency ; Sir toner 2 Airy has, moreover, been unable 
to detect any resemblance in form between the regular 
diurnal progress of the magnet and that of earth currents. 
We seem, therefore, compelled to seek for the cause of 
the variations in the upper atmospheric regions, and we 
cannot imagine such a cause to exist in _ other form 
than that of a system of electrical currents. That currents 
may, and actually do, exist at great heights, is shown by 
the aurora, which is unquestionably an electric current, 
and manifests a close connection with the phenomena of 
terrestrial magnetism. The great increase of magnetic 
variation at epochs of maximum sun-spot frequency can 
also be accounted for on this supposition. Professor 
Stokes has remarked that an increase in the radiating 
power of the sun would probably imply, not only an in- 
crease in general radiation, but a special and predomi- 
nant increase in such actinic rays as are probably ab- 
sorbed in the upper regions of the earth’s atmosphere. 
These regions will, therefore, greedily absorb the new 
rays, their temperature will rise, and as is known to be 
the case for gases, the electrical conductivity will be in- 
creased. Thus, even if we imagine the general atmo- 
spheric current to remain constant, a greater proportion 
of it would be thrown at such times into those heated 
portions which had become good conductors, but it is also 
probable that the current itself would be increased, 





Assuming the existence of currents at great altitudes, the 


regularity and general characteristics of the diurnal 
variations would seem to point to a direct magnetic action 
of the currents, rather than to any general inducted 
change in the magnetic system of the earth, which, to 
produce the observed results, would have to be of a very 
artificial character. The diurnal variation of the decli- 
nation, attaining a westerly maximum at 2 p.m., north of 
the equator, and an easterly maximum at the same time 
south of it, would suggest the existence of currents flow- 
ing northward and southward from the equator to the 
poles, attaining a maximum in each hemisphere about 
two hours after the sun had assed the meridian. To 
supply this flow we should probably have to assume the 
existence of vertical currents ascending from the equa- 
torial regions of the earth. At this point Dr. Schuster 
has endeavoured to apply mathematical analysis to the 
subject, From the recorded observations at Greenwich, 
Lisbon, Hobartown, St. Helena, and the Cape, he has 
shown that the work done by a magnetic pole describin 

a closed path in a horizontal _— at those places, is equa) 
to the work done upon it, and consequently no of the 
ascending current can be inclosed by the path. Hence 
the potential at those places obeys the law expressed by 


the equation 

PV PV #V og 

dx2 dy 22 r 
From this Dr. Schuster has deduced two possible expres- 
sions for the potential, one referring to a system of cur- 
rents above our heads and the other to one beneath our 
feet. From the first of these expressions it follows that 
for latitudes greater than 45 deg. the maximum of hori- 
zontal force should coincide with the minimum of vertical 
force, and vice versi, and this is actually the case at 
Greenwich ; while the opposite should hold if the in- 
fluencing system were beneath us. For latitudes below 
45 deg. the reverse of the above should be the case, and the 
observations at Bombay, though less decided than those 
at Greenwich, would seem to point the same way. On the 
whole, then, it must be said that the results of the first 
attempt are very encouraging, and point to the supposi- 
tion that the greater part of the disturbing cause lies out- 
side the earth’s surface. 

In a discussion that followed, Mr. .Whipple remarked 
that recent observations in high latitudes seem to show 
that the aurora is not always at such a great height as is 
usually supposed. Professor A. W. Riicker cited the well- 
known case when an observer saw what appeared to be a 
meteor fall into the sun, while simultaneously, or nearly 
so, there was recorded a magnetic disturbance on the 
earth, as showing a direct solar action. Mr. Whipple, 
however, stated that he had recently examined this point, 
and believed that the very slight notch in the record, 
many similar to which have occurred since, was of ‘an 
accidental nature, and a mere coincidence. Professor 
McLeod suggested that the earth current theory might 
be tested by observations at the bottom of a mine 
where, according to the theory, the disturbances shoul 
be reversed. Professor Adams believed that there was 
nothing physically impossible in the existence of such 
currents as the author imagined. 

*©On a Relation between the Critical Temperatures of 
Bodies, and their Thermal Expansions as Liquids,” b 
Professor A. W. Riicker, F.R.S., and Professor T. ro 
Thorpe, Ph. D., F.R.S. A paper by the authors bearing 
the above title was published in the Journal of the Chemical 
Society of London for April, 1884. The substance of the 
paper was as follows. Professor Mendelejeff has shown 
that the expansion of liquids under constant pressure 
between 0 deg. C. and their boiling points, may be ex- 
pressed by means of the very simple formula 

Tasted 
1-kt 
Vi being the volume at ¢deg. C. (that at 0 deg. being 
unity), and & a quantity which differs for different sub- 
stances, but which may for any one substance be con- 
sidered invariable between 0 deg. C. and the neighbour- 
hood of the boiling point. From this law the authors 
have obtained as a deduction the following expression for 
the critical temperature (T. ) of any liquid : 

— TVe —273 
ws ae al 
where V¢ isthe volume at ¢ deg. C., T the absolute tempera- 
ture, and a a quantity which is very nearly constant for 
all substances, and which was shown to be very nearly 2. 

In a recent paper (Ann. Ch. Ph., March, 1886), MM, 
A. Bartoli and E. Stracciati have discussed both of these 
formule, and have applied them to cases in a manner 
never intended by the author. They have expanded 
Mendelejeff’s formula into the series 
Ve =1+kt+PP+RPB. .. 
which is a geometrical progression, and they have ob- 
jected to it that the results of Pierre, Kopp, Hirn, Thorpe, 
&c., do not give for the coefficients of ¢, ¢?, t*, quantities 
in geometrical progression. The results of these observers 
are given in the usual form 
Ve =1ltat+betcH+ 
but owing to unavoidable errors of experiment the con- 
stants cd of different observers differ very largely, and 
Mendelejeff’s simple expression gives the results of al! 
quite as accurately asthe facts will allow. MM. Bartoli and 
Stracciati have then criticised the expression given by the 
authors, and have applied it to determine the critical 
temperature of water from its expansion to 200 deg. 
Cent., whereas the origins’ expression is only given as 
applicable as far as the boiling point. They have further 
recorded a number of critical temperatures calculated by 
the formule to tenths of a degree, for which the constant 
a would require to be known to .025 per cent., whereas 
there is no reason for supposing it known to within 1 per 








cent, or more. 
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A NEW SEWAGE PROCESS.*. 
By A. McDonatp Granay, F,C.S, 


Some years since, when acting as chemical adviser on a 
large eciery in the North of England, and being much 
interested in obtaining a thoroughly trustworthy method 
of estimating the pare. fa in coal and coke, I was led to 
examine the process proposed by Mr. Teikichi Nakamura, 
student of the Imperial College of Engineering, Tokio, 
Japan, and descri in the Journal of the Chemical 
Society for 1879. 

In order to save your readers the trouble of reference 
I think it would be better to insert Mr. Nakamura’s own 
description of the process, which is as follows: ‘* The 
process consists in heating the coal below a red-heat in 
contact with alkaline carbonates, by which the coal, 
whether bituminous or not, rapidly undergoes—without 
evolution of smoke—complete atmospheric oxidation in a 
manner hardly to have been expected. The details of the 
method are as follows: I take three or four parts of 
sodium carbonate to one part of coal in very fine powder. 
Intimately mix, in a large platinum dish or crucible, with 
a dry glass rod, and heat the mixture in the dish or cru- 
cible, loosely covered, at first so gently as not to volatilise 
hydro-carbons—that is, so that no smell, or only a very 
faint aromatic odour, is observable—a matter which is 
much easier of execution than might be supposed. Keep 
at a low temperature for some time ; then raise the heat 
by slow degrees, without letting it reach that of visible 
redness, until the surface, which is at first of a dark grey 


colour, becomes only faintly grey. No smoke or odorous | P 


as should escape during the whole of the oxidation. 

Vhen the surface becomes only faintly grey, raise the tem- 

rature to a faint red heat and keep it stationary 
or about forty to sixty minutes, at the end of which time 
the mass will become almost perfectly white or reddish if 
the coal contains iron, from the complete combustion 
of the coal. The mass is then treated with water, 
filtered, and the sulphate is determined in the usual way. 
It is rather remarkable that coal, and even coke, is burned 
completely at so low a temperature. Alkaline carbonates 
seem, however, to have no chemical action, but to act 
nee mechanically. The spaces between the particles 
of the carbonates acting as chimneys, the oxygen wanted 
being of course taken from the air. The combustion 
travels from the surface towards the bottom. Stirring the 
mixture during the oxidation impedes the process instead 
of hastening it, probably by closing the passages left by 
the consumed coal. The alkaline carbonates unchanged 
to sulphate remain unaltered.” 

After a careful consideration of the above process, it 
occurred to me that this principle of slow oxidation might 
be made available for the production of a sewage precipi- 
tant in the first place, and also for burning off the pre- 
eipitated organic matter and making the residual mud 
again of use for the purpose of defecating and clearing 
the sewage in those cases where the mud does not contain 
sufficient plant-food to make it of value as a manure, and 
after a number of experiments extending over several 
years, I have succeeded in elaborating a process which is 
satisfactory to myself, and which works well in practice. 
In carrying out my experiments I have observed that when 
a large excess of pyrites are acted on by the process, 
sulphurous anhydride is formed and off in the 
gaseous state, and sulphate of iron remains in the mixture. 
If any oxide is added to the mixture, such as oxide of 
zinc, iron, or manganese, then a sulphate of the metal is 
also obtained. 

In order to obtain a good sewage precipitant by this 
process an oxide must be selected which will form a stable 
salt with sulphuric acid, and is not liable to peroxidise 
and which can also be acted on any number of times ; and 
it is absolutely necessary that this oxide should exist in 
large quantities, and be obtainable at a moderate price, 
Binoxide of manganese fulfils these conditions, and in 
order to form my sewage precipitate I take this oxide, and 
add to it iron pyrites in a fine state of division, more than 
sufficient to convert the whole of the oxide of manganese 
into sulphate. As a medium for conveying the oxygen of 
theair to the mixture I use about five parts of finely-divided 
clay to one part of manganese. This is cheaper than car- 
bonate of soda, though somewhat slower in its action, and 
in the a experiments I have performed I have found 
that very few samples of clay are attacked during the 
operation. After well mixing the powdered binoxide 
with the 5 peer and fine clay, I place them in a muffle 
furnace, and heat the mixture gently at first, and after- 
wards to incipient redness, or about 1000 deg. to 1200 deg. 
Fahr. After heating for about three or four hours the 
oxidation will generally be found to be complete, and the 
whole of the manganese will be converted into sulphate, 
together with apart of the iron. The mass when cool should 
be sprinkled with water, and allowed to remain in a damp 
condition for a week or more, 

Two chemists, of much experience as tical analysts, 
have examined the process quantitavively, operating upon 
3lb. or 41]b. of the mixture, and have obtained excellent 
results. 

In operating on the sewage the sulphates of manganese 
and iron may be used with a certain proportion of clay, 
which is a well-known defecator of sewage. Charcoal may 
also be associated with the manganese, &c., if the sewage 
is much discoloured. Should the sewage be acid, from 
the influx of chemical refuse or any other cause, it will be 
necessary to use a little lime; but in a general way the 
sewage will be found to be sufficiently alkaline to insure 
the precipitation of the manganese and iron, and the 
constant use of lime should be avoided. An effluent 
water obtained by the addition of much lime to a sul- 
phate of alumina or iron has been found by experience 





to generate sulphuretted hydrogen and other offensive 


gases. ‘ , 
The effect of clay in carrying down organic matter 
may be demonstrated by a 2 experiment. Take 
10,000 grains of fresh urine, and after allowing it to stand 
for two hours, agitate it well with 50 grains of clay pre- 
viously dried and powdered. No alteration will be 
apparent in the urine at the close of the operation; but 
on carefully collecting the clay on a filter, and drying it 
at a temperature below 100 deg. C., it will be found, by the 
soda-lime process, to contain about four to five per cent, 
of ammunia. Of the action of the charcoal it is unne- 
cessary to speak, : 

In order to convert the sewage mud into a useful preci- 
pitant it must first be dried. Formerly the drying pro- 
cess was attended with much difficulty and expense, but 
as the nature of the product to be treated has become 
better understood, the drying difficulty has been to a great 
extent surmounted. It is found by experience that after 
such a precipitating medium as alumina, iron, or manga- 
nese has passed through the sewage, it has acquired a 
new property, that of spontaneous heating when mixed 
with organic matter, &c. If, therefore, the mud obtained 
“4 the use of such precipitants on the sewage be deprived 
of superfluous sr means of a filter press, and placed 
in heaps in a sheltered situation, a natural heating takes 
place, the thermometer frequently is as high as 
180 deg. Fahr. when inserted in the middle of the heap. 
This faculty of spontaneous heating has been attributed, 
and I believe correctly, to the small quantity of phos- 
horic acid recovered from the sewage by the precipitat- 
ing medium, After this heating process has taken place 
the mud will be found to be in adry and friable condition, 
and can be readily brought into a fine state of division. 
It should then be furnaced with sufficient iron pyrites to 
reconvert the manganese and iron into sulphates. The 
oxidation of the organic matter by this process is very 
complete, and not the slightest nuisance is caused by 
the operation. 

Iron pyrites (smalls) are now rypesnend unsaleable, and 
exist in enormous quantities. If copper pyrites are used 
arrangements can be made for recovering the copper. It 
is estimated that a ton of the pea mixture, con- 
taining about 15 per cent. of the mixed salts of manganese 
and iron, and 85 per cent. of fine clay, can be panes 
for about 16s., and the mud can be regenerated for about 
8s. or 9s. per ton. 

The effluent water produced by the use of the clay, 
sulphate of manganese, &c., is clear and free from smell. 
It will keep for any length of time in an open or close 
vessel without giving off unpleasant gases or developing 
organic germs, 


FOREIGN AND COLONIAL NOTES. 

The Chinese Navy.—The Vulcan Shipbuilding Com- 
pany, of Stettin, has received an order from the Chinese 
Government for the construction of two heavy ironclad 
corvettes, each of 7000 tons displacement, and to be fitted 
with engines of 6000 horse-power. 


New South Wales Railways.—Tenders have been received 
at the New South Wales Department of Public Works 
for the duplication of the railway from the junction of the 
Cooma and Braidwood line at Joppa, to Goulburn; but 
no tender has yet been accepted. 


Fuel in Italy.—The Italian Government proposes to 
search for fossil combustibles in various parts of Italy, 
and especially for lignites. A credit has been allowed for 
this purpose in the Budget of 1886-7. 


German Rails.—Contracts for 16,800 tons of rails re- 
quired for lines in Roumania have been secured by Ger- 
man firms. The rails have been taken at rates rangin 
from 5l. 8s. to 5l. 8s, 8d. per ton, The Dortmun 
bane is‘about to forward 2250 tons of rails to the Cape 

olony. 


Coal in France.—The output of coal in France in the 
second half of last year was 10,157,630 tons. This total 
presents an increase of 780,919 tons, as compared with the 
output in the first half of 1885. The production of 
coal in France for the whole of 1885 was 19,534,341 tons, 
as compared with 20,023,514 tons in 1884. 


The Suez Canal.—The transit revenue of the Suez Canal 
Company in the first two months of this year amounted 
to 372,6637. The corresponding revenue in the corre- 
sponding period of 1885 was 377,581l. ; and in the cor- 
responding period of 1884, 462,596/. 


New South Wales Diamonds.—The Australian Diamond 
Mining Company at Bingera, has completed the washing 
of 52 loads of wash-dirt for a yield of 215 diamonds, 
weighing 44 carats. The company is now driving for the 
purpose of more extended operations. 


Rails in France.—The Denain Company has obtained 
an order for rails for Portugal at 4/. 16s. per ton. The 
Steel Works Company of France has also secured an 
order for 4000 tons of steel rails from the French De- 
partmental Railways Company. 


- ge Iron Minerals.—The iron ore trade has shown a 
little dulness at Bilbao; at the same time prices have 
not sensibly varied. The exports to February 27 this 
year amounted to 529,664 tons, as compared with 534,885 
tons in the corresponding period of 1885, and 486,621 tons 
in the corresponding period of 1884, 


Brazilian Coal.—The Tabarao Brazilian Coal Mining 
Company has commenced delivering coal, and hopes 
within two years to place 150,000 tons annually upon the 
markets of Rio de Janeiro, Monte Video, and Buenos 
Ayres. From its Rio Bonito mine alone the company ex- 
pects to raise 38,787,775 tons of coal. 








Miranda has sailed from New York with 126,000 stand of 
arms, the balance due under a contract for 600,000 made 
with the Turkish Government by the Provincial Too] 
Company some years since. Their destination is said to 
be Constantinople. Payment was delayed, and delivery 
was delayed also, 

American Bridge Building.—The Phwnix Bridge Com. 

ny, of Phcenixville, has contracted with the New 

ngland and Southern. Railroad Company for the con. 
struction of 26 miles of line, including the erection of a 
bridge across the Hudson at Storm King, near West 
Point. The bridge will be 235 ft. above high water. 


Maintenance on the Great Indian Peninsula Railway.— 
In the course of the half-year ending June 30, 1885, the 
Great Indian Peninsula Railway Company expended 
219,416/. in the maintenance of way, works, and stations, 
The corresponding ge be the half-year ending June 
30, 1884, was 210,567/. e average cost of maintenance 
per railway mile was 152/. 12s. 8d. in the first half of 1885, 
as compared with 145/. 10s, 11d. in the first half of 1884, 


Fuel on the Great Indian Peninsula Railway.—In the 
course of the half-year ending June 30, 1885, the Great 
Indian Peninsula Railway Company used 108,490 tons of 
coal in its locomotive department, as compared with 
100,113 tons used in the corresponding six months of 1884, 
The cost of the coal used in the first half of 1885 was 
120,641/., as ees with 118,512/. in the corresponding 
six months of 1884. 

The North Sea and the Baltic.—Official data as to the 
proposed canal from the North Sea to the Baltic show 
that the probable cost of the work will be 7,800,000/. Of 
this sum Prussia will furnish 2,500,000/., and the Imperial 
German Government will have to provide 5,300,000/. 


Temperature of Mines..—Generally accepted observa- 
tions in different parts of the world show that the tem- 
perature of mines increases about 1 deg. every 64 ft. A 
number of reports have, however, been received by the 
Victorian Mining Department, which show that this is 
not invariably the case. In Lansell’s No. 180 mine, 
Sandhurst, Victoria, at 1660 ft., the temperature was 
78 deg., and at 1760 ft. level, 75 deg. The inspectors have 
been requested to furnish a report on this variation from 
general experience. 

Another Ship Railway Project.—A proposed ship railway, 
17 miles in length, to connect the Bay of Fundy with the 
Gulf of St, Lawrence, will, if constructed, enable ships to 
reach St. John, from Montreal or Quebec, without sailing 
round the dangerous coast of Nova Scotia. 


Australasian Telegraphy.—The Queensland Government 
has received a communication from the Eastern Exten- 
sion, Australia, and China Telegraph Company (Limited), 
stating that the company is anxious to introduce reduced 
rates for messages between England and Australia, 


American Steam Yachting.—Mr. K. Vanderbilt has con- 
tracted with the Harlan and Hollingsworth Company, of 
Wilmington, Delaware, for the construction of a steel 
steam yacht after the plans of Mr. C. Byrne, an English 
marine architect. The hull will be 285 ft. overall, and 
the extreme beam 21 ft. The engines will be of the com- 
pound surface-condensing type. The saloon will be for- 
ward. The yacht will be lighted by electricity, and will 
be built more for comfort than speed. Her estimated cost 
is 350,000 dols. 


Atchison, Topeka, and Santa Fé Railroad.—This com- 

any is about to build large stock yards at Argentine, 

ansas, Last year the company built extensive switch 
tracks across the Kaw, and having completed this under- 
taking, it isin a position to commence the new work. 
The stock yards are to occupy a 40-acre tract of ground 
west of the Argentine depot, and lying between the main 
track and the Kaw. The yards are to have a copeciy for 
holding 30,000 or 35,000 head of cattle, and will be built 
with all modern improvements, 





Fioatine Fire ENGINE FoR ALEXANDRIA,—Messrs. 
Merryweather and Sons, of Greenwich-road, S.E., have 
lately exhibited before the members of the Metropolitan 
Board of Works, the representatives of the Metropolitan 
Fire Brigade, and others, a floating steam fire engine 
which they have built for the port of Alexandria, This 
vessel is able to fulfil several duties besides those of a fire 
engine. She can go to sea and steam at the rate of 10 or 
12 miles an hour, can act as a tug in harbour, and also 
assist in salvage operations by pumping out sunken or 
water-logged ships. She is 51 ft. in length by 10 ft. 6 in. 
beam, and draws 4 ft. of water. There are two sets of 
engines—one for propelling the boat and one for working 
the pump, the latter being of the Merryweather Admiralty 
pattern. The suction is taken directly from the sea, and 
1s delivered to seven outlets, through which 1100 to 1200 
= a minute can be discharged, or which can be com- 

ined in one immense jet with a nozzle of 1} in., or 2 in. 
in diameter. The smaller nozzles are #in., and 1 in. in 
diameter, and will throw to a height of 140 ft. At the 
same time as the trial took place, Mesers. Merryweather 
called attention to their floating fire stations, which are 
designed to form docks for the vessel which carries the 
pumps. These stations, of which we published an account 
some years ago, consist of pontoons forming a dock and 
carrying a house for the accommodation of the firemen 
and stores. The pontoons are either twin, with a space 
between them to receive the boat, or a single pontoon 1s 
bifurcated at one end for the same purpose. If it be 
desirable to keep the boat out of the water, the two parts 
of the pontoon are connected by girders, which form 4 
gridiron, and connections are provided to admit water to 
the pontoon when it is required to float the boat, and to 








* From the Chemical News, 


American Small Arms for Turkey.—The British steamer 


pump it out when the boat returns to the station, and 
needs to be again lifted. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitzp sy W. LLOYD WISE, 
BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
The number of views given in the ification ts stated 
in each case after the price ; erase mentioned, the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 
ies of Specifications may be obtained at 38, Cursitor-street, 
mount 9 pres and oatag Tidreseed to H. | eo Se me 
e, addr . eR LACK, Esq. 
The 3 h : oh the absi 
i ion is, each case, given r 
Potent has leon coled, when 
person may at any time within two 
smal a he Yate Ofer of operon to Be pre of 
ve notice ce of a 
Patent on any of the mentioned in the Act. 


STEAM ENGINES. 


2530. A. Budenberg, Manchester. (Schaefer and Buden- 
berg, Buckau-Magdeburg, Germany.) Re; ting the Supply 
of Steam to Steam es, (Sd. 5 Figs.) February 25, 1885. 
—A small steam cylinder piston and piston valve with suitable 
levers and rods for transmitting the various motions, serves to 
control the supply of steam to the engine, and the sole work to 
be performed by the governor, is the slight movement of a system 
of levers controlling the piston valve. The governor is thus 
more sensitive, and the secondary system of steam control is 
rendered more instantaneous and effective. This apparatus was 
fully described and illustrated in No. 1044 of the current volume of 
EnGInEERING. (Sealed April 20, 1886). 

4167. H. Jack, Glasgow. Valve Gear. [8d. 16 Figs.) 
April 2, 1885.—To the rod of the eccentric is attached a link of a 
parallel motion which oscillates on a fixed centre, coinciding with 
the centre of attachment of the link to the rod of the eccentric 
when the piston is at either end of the stroke. The slide valve is 
thus moved with a practically equable motion during each half of 
the stroke at all ranges of that motion, both in reversing and non- 
reversingengines, (Sealed April 16, 1886). 


4252. W. Willsand F. Wills, Bridgwater, Somerset. 
Valve Gear for Steam Engines. (8d. 6 Figs.) April 7, 
1885.—This invention relates to that class of valve gear in which 
the admission and exhaust valves are actuated by means of cams 
carried on a shaft. The cams are carried loosely upon the shaft, 
and are attached to a spindle connected to the governor, operat- 
ing to vary the duration of lift or opening of the admission valves. 
(Sealed April 16, 1886). 


4910. A. Payne, Stroud, Gloucester. Condensing 
Steam Engines. (6d. 1 Fig.) April 15, 1885.—The object 
is to provide means for quickly stopping a condensing steam 
engine, should any accident occur to stop the governor working. 
A valve is so arranged, that, by being opened, air may rush into 
the condenser and destroy the vacuum ; this valve may be com- 
bined with a safety governor, so that, when the ‘peony stops, the 
steam will be shut off and the vacuum destroyed at the same time. 
(Sealed April 20, 1886). 


5687. The Hon. R.C. Parsons, Leeds. Multiple Cy- 
linder Engines. [8d. 13 Figs.) May 8, 1885.—This — has 
three cylinders radiating from the central chamber B. The con- 
necting-rods F are coupled by the divided straps H to the crank- 

in on the crankshaft C. L are passages affording communication 

etween the outer ends of the cylinders and the circular face M, 
over part of which the circular valve N works. O is an eccentric 
which causes the valve N to cover and uncover the passages L for 
the admission of the working fluid from the annular space P and 
its release to the exhaust space Q. The working fluid is admitted 
at R, and the exhaust escapes at $8. The ring T is pressed _— 
the inside face of the valve cover E by the pressure of fluid and 
by springs in recesses in the valve, and prevents leakage. The 
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vanes W on the rotating disc V lift the lubricant and discharge 
it at the top of the chamber by the e Y into a reservoir ¢ in 
the disc cover. From this reservoir the lubricant flows through 
holes into the shaft bearing, thence into the annular recess a in 
the balance weight b and through the holes c to lubricate the 
crank-pin, whence it then falls into the well B. A pipe d conveys 
the oil from the reservoir ¢ to the other shaft bearing in the valve 
cover, whence it flows into another annular recess e and thence 
by the pipe f to the well B. Fresh lubricant is supplied to the 
engine through a cock g. If any leakage of steam past the pistons 
condenses in the chamber B it falls to the bottom and to 
the overflow chamber j formed in the cover, whence it is carried 
away by the pipe n, (Accepted March 2, 1886). 


6047. A. Rigg, London. Engines Worked by 


Fluids. [lld. 29 Figs.) May 16, 1885.—This invention relates 
to high-speed reciprocating engines which are so arranged, that 
all reciprocations of piston or cylinder shall be relative each tothe 
other, and not absolute in relation of either of them towards 
the foundation upon which the engine is fixed. Thus each 
piston and cylinder will be subject to reciprocations, but, if these 
movements arded in their relation to any fixed point on the 
earth, they will appear as simple revolutions. The circle ABD 
may regarded as the rim of a wheel which is overhung upon its 
bearings and is free to turn upon and around a centre 0. The 
cylinders revolve around the stud C. The valve slot V serves 
as inlet, and the other, E, for exhaust to, and from, each cy- 
linder, as the port in its boss revolves and comes opposite to 
one or other of the valve ports. In order that every cylinder 
shall work as if its front face were directly against the face 
x of the main valve, washers p4 are provided between the 
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bosses, the slots through which exactly correspond with the inlet 
and exhaust ports V and E. These washers serve as supplemental 
valve faces and secure the same distribution of inlet and exhaust 
to the cylinders, away from the main valve face, as to that which 
works in juxtaposition with it. The packing rings p* guard 
ames leakage past the cylinders or valve faces. By suitably 
justing the distance between O and C the stroke of the pistons 
can be regulated, and the engine may be reversed, by causing the 
centre C to travel beyond the centre O to the opposite side, 
namely, towards K. Changes of eccentricity can de effected by 
hand, the piece in which the stud C is ted being cap 
of movement along guides on the standard C?. The power needful 
for this purpose may be provided by hydraulic mechanism, leav- 
ing only the direction of movement to be determined by a 
governor or by any regulating influence, (Accepted February 26, 
1886). 


6254. T. Swan, Jarrow, Durham. Valve Gear for 
Steam es, (8d. 11 Figs.) May 21, 1885.—The valve 
takes its motion from a curved link actuated by a single eccentric. 
1 is the curved link freely centred on the end of one arm 2of a 
lever which, with a longer arm 3, works on a weigh-shaft 4, which 
is also the reversing shaft. The eccentric rod 5 takes hold of an arm 
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6, extending from one end of thecurved link. A rod7 connects the 
end of arm 8 with the eccentric rod. The valve connecting-rod 8, 
whose length forms the radius of the curve of the link, has a slide 
block 9 at its lower end, and is attached at its upper end to valve 
spindle 10, and is moved to the different positions in the link by a 
drag bar 12 attached to the end of the reversing arm 18. (Accepted 
March 9, 1886). 


6340, A. A. Rickaby, Sunderland. Metallic Rings 
‘or (6d 3 8.) May 23, 1885.—By this invention 
the outer or working rings of pistons are made with undulating 
or zig-zag sides in place of the ordinary straight sides. (Sealed 
April 6, 1886) 

6610. W. Brock, Dumbarton, N.B. Improvements 
in Compound Steam es. (1s. 8d. 19 Figs.) June 1, 1885. 
—This invention has forits object the combining of four or more 
cylinders in pairs, tandem fashion, for working steam in four or 
more successive stages of expansion in an improved manner, and 
so as to admit of easy access to the internal parts. This is ob- 
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tained by attaching the valve agers - of the smaller cylinder te the 
larger cylinder of each tandem pair. By this arrangement the 
smaller cylinder of each pair is quite independent of valve gear, 


and can be detached from the large cylinder with little trouble ; 
and the large m can also be readily removed. It is imma- 
terial whether the smaller or the larger cylinder be nearest the 





crankshaft. The cylinders C!, C? are substituted for the high- 


pressure cylinder, and the cylinders C3, C4 represent the low 
pressure cylinder of the ordinary type of two-cylinder compound 
engines. The high-pressure steam enters by a pipe at S into an 
annular ve between the two pistons of the upper valve V' 
The upper ports controlled by this valve V' lead to the bottom o 
the cylinder C1, and the lower ports to the top of that cylinder, 
and the exhaust from C! takes place into the casing A, that from 
the upper port passing through the hollow centre of the valve V' 
The lower valve V? controls the ports of the cylinder C2 in the 
ordinary way, the exhaust E? communicating with the valve 
casing B of the low-pressure cylinders C3, C4; this casing ex- 
tends partly round C?, and acts as a receiver. The slide valve 
V3, V4 controls the ports of the cylinders C3 and C4, the com- 
munication with the bottom of the upper cylinder being effected 
by two passages (indicated by dotted lines) passing to the port face 
at the sides of the other port communicating with the top of the 
upper cylinder. (Accepted March 12, 1886). 


8771. J. C. Kay, Bury, Lancaster. Valves and 
Valve Gear. (8d. 6 Figs.) July 21, 1885.—This invention 
relates to the application of the ordinary Corliss valve gear to work 
plate-slide and expansion valves, A simple plate-slide valve for 
admitting and cutting off steam, is provided at each end of the 
— The Corliss gear is connected with the governor and to 
the spindles of the slide valves. The outer end of each valve 
spindle passes. through a stuffing-box into a dash-pot, in which is 
a strong spiralspring. This spring is compressed when the valve 
is opened to admit steam to the cylinder, and when released, 
it exerts its force to close the valve rapidly. The plate slide ex- 
haust valves are independent of the steam valves, and are actuated 
by eccentric rods and levers from the flywheel shaft. (Sealed 
April 9, 1886). 

13,585, E. Kaselowsky, Berlin. Steam Engines. 
(8d. 5 Figs.) November 9, 1885.—This invention has reference to 
motors with rotary distributing slides constructed after the system 
of the Brotherhood three-cylinder a The distributing regu- 
lator consists of an oscillating cylindrical slide valve, the exterior 
surface of which is fully freed from pressure. The pressure on 
the end surface of the cylindrical slide valve is taken up by a 
suitable bearing, and the friction of the collar of the cylindrical 
slide against the bearings is reduced to a mini by means of 
anti-friction washers. (Sealed April 9, 1836). 


15,048. W. F. Martin, I. Scott, J. Albizitti, and 
J. J. Mahoney, Philadelphia, U.S.A. Condensing 
ines. (6d. 2 Figs.) December 8, 1885.—The condensing 
engine is constructed in such a manner that the vacuum may be 
so controlled, that the power exerted is in proportion to the work 
to be done by the engine. An exhaust chest communicating with 
a condenser has exhaust valve gearing and cut-off mechanism 
applied to the valves in the exhaust chest under the control of the 
engine governor. (Sealed March 23, 1886). 


15,771. H. E, Newton, London. (C. C. Worthington, 
Irvington, New York, U.S.A.) ton and other 
Rods. (8d. 2 Figs.) December 22, 1885.—A rigid sleeve is ap- 
plied to pede saney ee sO as bg et a piston-rod for the 
purpose o' ng the pressure of the packing wholly or partiall 
from the rod, (Sealed April 9, 1886). i ws ee 


15,888. H. Kuehne, London, (2. Proell, Dresden.) Ex- 
on Gear of Steam Engines, (6d. 1 Fig.) December 
24, 1885,—The sp of the engine is governed by regulating the 
travel of the slide valve by two eccentrics. One of the eccentrics 
is keyed on the engine shaft, the other being free to turn round the 
first in a manner determined by a governor which is arranged in 
the flywheel and is provided with one or more springs in a case 
by Soo. being pivotted in the centre of the shaft. (Sealed Apri 
‘ . 





GAS ENGINES, &c. 


_ 478. W. Fairweather, G ow. (G. H. Babcock, Plain- 
Jield, New Jersey, U.S.A.) Air or . (8d. 2 Figs.) 
January 12, 1886.—According to this invention a compound burner 
is employed for mingling the combustible with its appropriate 
supply of oxygen at the point of combustion. The operation of 
the engine is as follows: When the piston A! descends it causes 
the air from the cold end A? of the changing cylinder to be trans- 
ferred to the hot end through the passage a, refrigerator D, and 
the regenerator C C', while the pumps L and G deliver to the com- 
pound burner T a quantity of fuel and oxygen which, being 
ignited by an electric spark from the dynamo U, forces out the 
working piston B'. As the heated air in A and B expands, the 
changirg piston A! rises and forces the air in the cylinder A 
through the regenerator C! C and refrigerator D into the lower 
end of the changing cylinder much reduced in pressure. The 
piston B' then returns forcing the remaining air in the cylinder B 
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into the changing cylinder A’, storing ite heat in its passage, 
when the changing poten A! is again forced to its cylinder by the 
crank E! and the same cycle of operations is . By supply- 
ing a p r amount of oxygen at each stroke the fuel can be 
burnt, although it is surrounded by the carbonic acid within the 
engine. The speed of the engine is controlled by means of the 
governor Y which acts upon the bell-crank v so as to regulate 
the amount of gas supplied to the pump G. If the governor balls 
open out very far so as to lower the collar ¢, the pressure on the 
valve W is relieved, and a portion of the pressure within the engine 
is allowed to escape. The temperature of the flame produced! is 
5000 deg, and upwards, and the temperature is brought down to 
a pl cable intensity by mixing the products of combustion 


with a much larger volume of other fluid, The engine must be 
lined with a non-conducting refractory material. (Accepted Feb- 
ruary 12, 1886). 





1581. C. Kempster, Jun.,, Great Ness, Shropshire 
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Motor Driven b 
Vapour. [lld. 4 
eight exploding chambers, and thus four exp 
at each revoluti The chambers of each pair are exploded in 
rotation, one of each set alternately, and its chamber is refilled 
with gas, immediately after its fellow chamber in the pair has 
been fired. The ends of the exploding chambers are made 
movable, so that the quantity of gas used can be regulated exactly 
to the power required. (Sealed April 9, 1886). 


3035. F. Betens, Paris. Motor Driven by Means 
of Sulphuret of Carbon. [lld. 5 Figs.) March 7, 1885, 
—This motor, which is driven by sulphuret of carbon without 
boiler, isa condensing engine of variable expansion which may 
be regulated by hand or by means of a governor. The cylinder, 
slide valve box, slide valve, and bath, are heated in a reverberatory 
furnace, and the motive fluid is injected into the slide valve box 
by means of a compressed air reheater, and is then vaporised. 
Asbestos is used as a packing which allows the machine to work 
easily without requiring lubrication. (Accepted February 23, 1886). 


4315, G. Daimler, Cannstadt, Wurtenbers, Motor 
Engines Worked by Combustible Gases. (8d. 6 Figs.) 
April 7, 1885.—This invention relates to gas or petroleum engines, 
every alternate instroke of which is a working stroke. At the 
commencement of the outstroke following the working instroke, 
a preliminary charge of combustible mixture is introduced through 
the valve e¢ of the piston E into the pega A, whereby the re- 
sidual products of combustion are expelled through the discharge 
valve é The main charge is then taken in at the inlet valve b 
during the following instroke of the piston. At the end of 
this instroke a supplemental charge is admitted through the 


the Explosion of Hydro-Carbon 
igs.) February 5, 1885.—The engine has 
ry are Ihéa i: A 
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valve e. The combined charges of combustible mixture in the cy- 
linder are then compressed by the following outstroke of the 
piston, and ignited at the moment the piston is beginning its in- 
stroke. The ignition of the charge is eff by heating ex- 
ternally, by means of a gas flame, a tubular extension of the inlet 
paseage a. HH are crank plates made heavy, so as to serve as 

iywheels. G is the gas-tight crank chamber with inlet valve g! 
for combustible mixture, The valve cis actuated by its rod L 
engaging in cam grooves k formed in the crank-plate H. The engine 
is started by rotating the crankshaft by means of the crank handle 
r attached to the belt pulley W. (Se April 9, 1886). 


5561. C,H. Andrew, Stockport. Gas Engines. [11d. 
5 Figs.) May 6, 1885.—The two working cylinders A A! are in 
free communication with the two combustion chambers D D!, The 
two pistons E E' are connected by a brace E?,’soas to move simul- 
taneously, and motion is imparted from the working pistons by a 
connecting-rod E3, The charging cylinders B B! are fitted with 
charging pistons F F' which are connected by a rod F2, and 
motion is imparted from the working pistons to the charging 
oman ¥ a lever F3, which receives two slide blocks cé c’7, the 

ormer of which, cé, is free to turn upon a pin ¢8 fast to the bed- 
plate B2, and the latter of which, c’, is carried by a pin c4 on the 
rod F2, The explosive mixture is discharged from the charging 
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cylinders to the power cylinders through passagesdd'. The ex- 


| 
plosive mixture must pass through the epening d3, which is 
shielded by wire gauze d5,in order to reach the combustion 
chamber D or D!, Each driving piston at the termination of its 
outward stroke passes just beyond an exhaust pipe, and allows 
the free exhaust of waste gases. During the in stroke of the 
peer E the explosive mixture within the cylinder A and chamber 
is compressed into the combustion chamber D, and is there 
ited. Two impulses are thus transmitted to the crankshaft 
uring each revolution. Two ignition valves (not shown) are 
operated by eccentric rods extending from a single strap. (Ac- 
cepted March 5, 1886). 

15,874. 8S. Wilcox, Broo! U.S.A. Gas Hagin. 
{lld. 15 Figs.) December rr invention relates to 
that class of engines in which an inflammable fluid is mixed with 
com air and fired in the working cylinder. An air pump 
Bb compresses and forces air into a receiver (not shown) where 
it is heated, and whence it is directed through inlet valves 29 into 
burners 8, consisting of a series of sheets of wire gauze. The 








is here well saturated with the inflammable fluid pumped in 
sheet form through a slot in a pipe projecting across the face of 
the burners 8S. The charge passes on into the working cylinder A, 
and is ignited at the proper moment through the ports rr. The 
burnt gases pass out at the exhaust valves 30. The engine is 
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thus double-acting. The valve mechanism of the working cy- 
linder is of the well-known Corliss type. The working cylinder, 
valve chests, and cylinder covers, are water-cased. The 
passages and interior surfaces, not in frictional contact, are lined 
preferably with cast-iron ribbed plates. (Accepted March 5, 1886), 
15,876. 8S. Wilcox, Brooklyn, U.S.A, Gas Engines. 
8d, 5 Figs.) December 24, 1885.—The engine is single-acting. 
The piston, to which the connecting-rod of the engine is attached, 


is provided with a trunk passing through a stuffing-box, and leaving b 


an annular space that is utilised as the air-pump chamber, the piston 
acting as air pump. The combusti hamber and the adjacent 
— of the cylinder are provided with a wrought-iron jacket, 
‘orming a passage for the compressed air flowing to the cylinder. 
A regenerator, com of a series of metal plates, is placed 
between the valve-box and the combustion chamber, and serves to 
retain part of the heat of the exhaust. The entering air, which 
has been in close contact with the hot cylinder, is further heated 
by passing through the regenerator. It then mixes with the gas 
charge in the upper portion of the cylinder, where combustion 
takes place. (Sealed April 6, 1886). 


ROTARY ENGINES. 


15,494. A. J. Jarman, London. Reversible Rotary 
Motor. [6d. 2 Figs.) December 17, 1885.—A grooved drum 
revolves eccentrically to a cylindrical drum, which incloses it, 
and is provided with three or more feathering or sliding floats 
which are stayed up by means of studs and compelled to follow 
the path of a guide ring. The floats receive the effect of the 
water, steam, or other pressure, rotary.motion being thus im- 
parted to the drum. (Sealed April 9, 1886). 


3885. W. T. Last, London. Rotary Engine. (8d. 
9 Figs.) March 26, 1885.—This engine consists of a series of discs 
keyed upon a shaft lying in the axis of a closed cylinder. The 
discs are each provided on the side which faces one end of the 
cylinder, with vanes curved like the buckets of an outward flow 
turbine. On the other side of each disc, similar vanes, but curved 
like those of an inward flow turbine, are secured. Inside and 
fixed to the cylinder are rings projecting between the discs, and 
furnished with curved vanes which act as guide blades to the discs 
on either side. The steam enters at one end of the cylinder, and 
acting on the vanes, as it flows inwards and outwards towards and 
from the axis of the cylinder, rotates the discs with the shaft. 
(Sealed April 6, 1886). 


5351. J. M. Hall, Lancaster. Rotary Engines. [11d. 
7 Figs.) April 30, 1885.—The piston consists of a bail or sphere, 
which is secured to a shaft passing through its centre and is fur- 
nished with belts upon its surface. This is combined:witha dia- 
phragm set at an = with the axis of rotation and revolving in a 
abet the whole being inclosed in a suitable casing. When steam 
s admitted to the aan J the pressure acting upon the prepon- 
derating area of belt will move the spherical piston round. The 
belts themselves cut off suitable ports, and valves of any kind are 
thus dispensed with. (Accepted February 23, 1886). 


PUMPING ENGINES. 


4044. A.B. Brown, Edinburgh. Compound Pump- 
ing es, (8d. 5 Figs.) March 31, 1885.—This invention 
relates to direct-acting compound pumping engines. The distri- 
bution valves of the one cylinder working one pump, are worked 
by the piston-rod of the other pump, when there is a second 
pump. When there is only a single pump the valves of the steam 
cylinders are worked by a —_— small cylinder in an equivalent 
manner. To insure that the engines will start without special 
manipulation of the valves, whatever may be the position of the 
pistons and valves on previously coming to rest, a valve is applied 
in the delivery pipe of the ge such valve having a spring or 
weight applied to it to close it when water is not being delivered 
through, or past it, by the pumps. This valve is connected to the 
steam valve of the low-pressure cylinder, so that, when the engines 
are at rest, the closing of the valve in the delivery pipe will cause 
the high-pressure steam to have direct access to the low-pressure 
cylinder. (Sealed April 2, 1886). 

15,250. H. H. Lake, London. (L. Poillon, Paris.) 
Rotary Pumps. (8d. 4 Figs.) December 11, 1885.—Cylin- 
drical sleeves are arranged concentric with the shafts of the 

istons, so as to be capable of being readily replaced for reducing 

e wear of the shafts. (Sealed March 23, 1886). 


BOILERS. 





4711. London. Covering for Boilers, 

ipes, (8d. 4 Figs.) April 16, 1885.—Sheet iron or other 
sheet metal is lined with any suitable non-conducting composition. 
The sheets are made of such forms and sizes as to be conveniently 
applied and removed, (Sealed April 9, 1886). 


5127. W. T. Fleming and P. Paisley, 

.. Steam Boilers. [8d. 5 Figst April 24, 1885-2 
The shells of boilers which have to stand great pressure are formed 
of two or more superposed thicknesses of plates. The difficulties 





in the bending and rivetting of very thick boiler P yap are thus 
obviated, and a boiler shell of very great strength is obtained. 
(Sealed April 16, 1886). 

5149. H. E. Newton, London. (A. L. G. Dehne, Halle. 
on-Saale, Germany). the Feed Water for 
Steam Boilers. (Sd. 1 Fig.) April 25, 1885.—The feed water 
supplied to steam boilers is purified by preheating the feed water, 
treating with chemicals, filtering, and submitting to the action 
of steam. The water is thus fed into the boiler free of all matters 
which cause incrustation or sediment. (Sealed April 20, 1886). 

7393. W. Kneen, Barrow-in-Furness. Consuming 
Smoke in Steam [ 8 Figs.) June 17, 1885.— 
Achamber of fireclay or other suitable material, having a number 
of zig-zag es through which the products of combustion 
eee is Dail it in the flue at ae rear of the nates. abe ope 

hrough pipes opening into these passages, where it mingles wi 
the Masted oniies aba Prem more effective combustion. (Sealed 
April 13, 1886). 


10,745. W. Burns, Glasgow. Self-Acting Feed 
Apparatus for Steam Boilers. (8d. 5 Figs.) September 
11, 1885.—The boiler feed valve is av normally closed against 
the pressure of the water in the ae by means of a spring or 
weighted lever, which is connected with the piston of a small 
steam cylinder. Theadmission of the boiler steam to this cylinder 
is controlled by a valve which is hept closed by a float as long as 
the normal water level is maintained. When the water level falls, 
the . float sinks and opens the valve, thereby admitting steam 
to the small cylinder, and raising the piston, which in its turn lifts 
the weighted lever, thus relieving the pressure on the feed valve. 
The water from the feed-pipe thereupon raises the valveand flows 
into the boiler. (Sealed April 9, 1886). 


12,810. H. J. A. Bowers, London. Ap tus for 
Water for Steam Boilers. (8d. 3 Figs.) Oc- 
tober 26, 1885.—The surface water in a boiler which is generally 
saturated with the impurities of the water is collected by means 
of a Y shaped sheet-iron scum ame fixed diametrically across the 
inside of the boiler at the water level. The saturated solution of the 
water thus collected is conveyed by means of a pipe toa separator 
fitted with a sheet-iron spiral through which the water flows. 
The impurities are deposited at the bottom of the separator and 
the water then flows back to the boiler. The impurities are from 
time to time blown out from the separator by means of a cock, 
(Sealed March 26, 1886). 


13,673. _W. Kent, Jersey City, New Jersey, U.S.A. 
Steam Boilers. (8d. 10 Pige.| November 10, 1885.—This 
invention relates to sectional steam boilers, the object being to 
make certain parts of wrought iron or steel which have hitherto 
een made only of cast iron. (Sealed February 16, 1886). 

Cc 


15,666. W. Hutchinson, Wolverhampton, and C. 
Thompson, Dur Controlling the Draught of 
Boiler Furnaces. [iid. 19 Figs.) December 21, 1885.—The 
object is to apply the action of the furnace door, when opening or 
shutting, to give communication by means of levers, rods, or 
chains, to dampers for the purpose of shutting off the draught 
when the furnace door is being opened, so as to prevent cold air 
rushing through the flues. (S: March 30, 1886). 


15,873. F. Bruggemans and L. Donkers, Antwerp. 
momising Fuel in Internally Heated Boilers. 
(6d. 4 Figs.) December 24, 1885.—A small auxiliary boiler 
ago the economiser, is placed in the flue between the 
fire bridge and the combustion chamber, and is ted with 
the main boiler by tubes. A considerable saving of fuel is thus 
attained, (Sealed April 2, 1886 


INJECTORS. 
4211, 


A. Budenberg, Manchester, (Schaefer and 
Budenburg, Buckau-Magdeburg, Germany.) Injectors, [11d. 
17 Figs.) April 2, 1885.—The object is to construct an injector 
which is easily manipulated and capable of drawing water from 
a great depth without reducing its efficiency under normal condi- 
tions, also to render its operations continuous by restarting in 
case of an accidental interruption. The injector may have two 
concentric steam nozzles controlled by separate valves, the inner 
valve v being made in one piece with the valve rod, and having its 
seat in the centre of the axially perforated outer valve V. The 
two valves are operated by means of the eccentrically slotted 
quadrant S and the studs T. During the first part of the motion 
of the lever H the small valve v is completely opened, and by 
further turning the lever, the main valve is lifted from its seat. 





The hand lever is joined by a link ¢ to the axle D operating the 
air valve Lin such a manner, that the valve L opens during the 
first part of the movement of the handle H, while it again closes 
firmly when the handle has completed its movement. The column of 
water in the suction pipecan thus be better maintained. A single or 
double flap nozzle with concentric core, or a movable cone with 
a helical spring, may be employed to render the injector automati- 
cally restarting after an accidental suspension of its action, without 
requiring any new adjustment. In modifications of the above, use 
is made of a movable steam nozzle which simultaneously regulates 
the opening of the steam valve and the water inlet, and to oe 
the injector for feeding hot water, a double overflow separated by 
a partition is employed. (Sealed April 9, 1886). 


UNITED STATES PATENTS AND PATENT PRAQTICE. 

Descriptions with illustrations of inventions patented in mi 
United States of America from 1847 to the present time, 7) 
reports of trials of patent law cases in the United States, oitord- 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedf 
street, Strand. 
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THE CRUISE OF THE “MEANDER.” 
(Continued from page 371.) 

THosE on board the Bayard were evidently on 
the alert, though she still held steadily to her 
original course, for fire was constantly opened from 
her small guns though she continued to fire those 
of her heavy guns which would bear at the flying 
merchant vessel, in the hope of disabling her in 
such a way that she could pick her up again after 
finishing with the Meander, of whom she evidently 
did not think very much.* 

One thousand yards! No sooner was this report 
made from the maintop than a report is also heard 
from the starboard forecastle gun, and two seconds 
later the main deck quarters of the Bayard were 
astonished at finding a shell bursting in the midst 
of them, which having first taken the top of the 
belt of armour running round the water-line, had 
deflected up, passed through the side and main 
deck, and the delay-action fuze with which it was 
fitted having by that time come into play, it had 
burst and killed about six of the men who happened 
to be about. The relative positions of the two 
ships are shown on the accompanying diagram (1), 
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Fig. 19, from which it will readily be seen that if 
the Bayard insisted on continuing her course, there 
was nothing in the world to prevent the Meander 
(by reason of her great speed) ramming her by 
merely porting her helm at the proper moment. 
But the shell that had just arrived on board had 
apparently convinced the French captain that his 
adversary was not to be sneezed at, and that to 
save his ship he must instantly make up his mind 
to one of two courses, either starboard his helm and 
meet his opponent bow to bow, or put his helm to 
port and head away, trusting to being able to 
disable him by gun and torpedo fire when he got 
him astern. Of these two courses he chose the 
latter, and Captain Sharpe, as soon as he realised 
he manceuvre at once went ahead full speed, and 
keeping his ship’s head pointing straight for the 
enemy's mainmast, prepared to run into her stern. 
Now follow the diagram carefully and observe 
the movements of the two ships. It was about 
fifteen seconds after the shell had exploded on 
board that the French captain altered his helm, so 
at that moment the position of the ships would be 
as shown at (2). One minute afterwards, during 
which the Bayard, steaming at 144 knots would 
have passed over 433 yards, the Meander having 
only just increased to full speed, would probably 
not make an average of more than 20 knots, that is 
666 yards in the minute, and therefore at (3) she is 
dead astern of her opponent and 310 yards distant 
from her. Now in this position the Meander was 
at a decided disadvantage, for she was exposed to 
the torpedo fire of the enemy without being able 
to return it, even if she had right ahead fire, which 
she had not ; for say the speed of a Whitehead 
torpedo is 25 knots, and its maximum practical 
effective range 400 yards, it is evident that it is no 
i it at a ship going away from you at more 
than half your own speed and 310 yards distant. 





sel The positions of the ships at the different stages of 
; of a are given in the accompanying diagrams, 

nbered from 1 to 18. The distances are measured from 
mainmast to mainmast. 








On the other hand, the torpedoes fired by the 
Bayard would only have a range of 155 yards, as 
the Meander and torpedo would be approaching one 
another at equal speeds, so that at the position 
marked (3) the Meander was within range of the 
Bayard’s torpedoes, while the latter was well clear 
of hers. It is true that there was very little danger 
of a torpedo striking a small target like that offered 
by the bow of a ship at such a range, and especially 
as it would have to be fired over the stern, where 
the troubled water made by the screw always 
renders the path of the torpedo more or less 
uncertain, but it must be remembered that before 
the Meander could fire a torpedo at her adversary 
with any effect, she must be within 170 yards at 
least of her, which again meant a 75 yards’ range 
for the torpedoes of the latter, giving them almost 
a certainty of striking. The gun power in this 
position was, too, in the Frenchman’s favour, for 
three out of the four barbette guns, two 6-in. guns 
on the main deck, the rapid-firing guns astern, and 
four of the machine guns, could fire right astern, 
while opposed to these in the Meander were only 
the two sponson 10-in. guns, the 6-pounder on 
the forecastle, the two 2-barrelled Nordenfelts 
under the forecastle, and the four foremost anti- 
torpedo guns. The Meander had, however, her 
strengthened bow opposed to a comparatively 
open stern of the enemy, though a thin armoured 
bulkhead did run across abaft the battery. At 
the best the Meander’s position was not a pleasant 
one; and many doubts may be thrown upon the 
wisdom of Captain Sharpe in placing her in this 
position; for after all if he did gain his object 
and ram his enemy he could only do so right 
astern, when the blow would probably do very little 
damage, and during the thirty-five seconds which 
it would take him to catch up his enemy (since he 
was going 12 knots faster than the Bayard and his 
bow was about 220 yards from the enemy’s stern), 
he had to run the risk of being struck by a torpedo 
and at the same time stand the fire of the rapid- 
firing guns directed at his unarmoured water-line. 
Now Captain Sharpe had thought a great deal over 
this matter, and when considering his chances of 
success inan engagement with an ironclad he was 
accustomed to argue that the two qualities possessed 
by his vessel to a superior extent, and on which he 
must mainly rely, were his speed and manceuvring 
power. Unless he could make use of these to gain 
him some material advantage he might as well com- 
mand the slowest ship in the service, and fight the 
action on the old principle of hammer and tongs. 
Supposing he were to keep out of torpedo range 
altogether, it was evident that his opponent would 
have every bit as good a chanee as he had, and per- 
haps a better, because of the greater protection, and 
therefore his manceuvring power, if not used for 
ramming purposes, was useless, therefore he argued, 
‘* Since aship won’t be so obliging as to present her 
broadside to me to ram I must risk the chances of 
being struck by a torpedo, and the least risk to run 
is to expose only my bow to her, for even if I am 
struck the chances are that the torpedo will be 
deflected without exploding owing to the cushioning 
of the water when going at speed, or even if it does 
explode it won’t sink me owing to the cellular con- 
struction, though it may materially affect the 
speed,” 

As to ramming right astern he had no intention 
of doing that. He simply adopted the coming up 
astern movementas the one best calculated to bring 
him to close quarters with the least risk of being 
struck by a torpedo, and he trusted that some false 
step on the part of his opponent would enable him 
to get into a position to deliver an effective blow 
with his ram. 

We will now follow the manceuvres and see if he 
succeeded. 

Thirty seconds had elapsed, and now the two 
ships are in the position marked (3) Fig. 20, the 
Frenchman having passed over 225 yards, while 
the Meander has cleared 420, thus leaving 115 
from mainmast to mainmast, which, as the ships 
were each about 90 yards long, would bring the 
bow of the Meander very close to the Frenchman’s 
stern had the original course been maintained. 
This, however, was not so, for when his bow 
was within 200 yards of his enemy’s stern, Captain 
Sharpe suddenly put his helm hard-a-port, with the 
intention of getting well out on his quarter, when 
he intended toalter his helm and endeavour to ram 
her. Very probably this manceuvre would have 
been successful, as the French captain, not expect- 
ing such a step, would not have been prepared to 








manceuvre so as to prevent it, but unfortunately the 
moment selected by Captain Sharpe for putting his 
helm over was the identical one selected by 
the Frenchman for firing his stern torpedo, so that 
no sooner was the word ‘‘ Port” out of the mouth 
of the former, than the first lieutenant shouted 
out from the end of the bridge where he was 
anxiously watching for this very thing, ‘‘ There’s a 
torpedo at us, sir!” There was no time for con- 
sideration or thought. With the helm over to port 
the bow of the ship was moving to starboard, while 
the stern was going over to port, the pivot on which 
a ship turns being about one-third of her length 
from the bow, so that by the motion of her helm the 
Meander was being placed across the path of the 
torpedo, making its explosion certain, and probably 
insuring its taking place somewhere near the engine 
room, All this takes some time to tell, but when 
it is remembered that the torpedo and the Meander 
were approaching one another, each at a speed of 
25 knots an hour (that is closing at the rate of 
28 yards in a second), and that therefore eight 
seconds would suffice to bring the weapon into 
contact with the ship, it will readily be seen that 
there was no time to be lost. 

‘*Steady ! Meet her!” at once said the captain 
to the helmsman, and the latter with his hydraulic 
steering gear had the helm amidships, and a little 
over to starboard almost before the words were out 
of his (the captain’s) mouth. As a matter of fact, 
this manceuvre saved the Meander from the 
torpedo, for the bow of the ship having just started 
to go off to starboard, and the ship moving to port 
in consequence of the drift, as the torpedo began 
its run, the effect of suddenly changing the helm 
was to bring the ship back to her original course 
bodily over to port, hence the torpedo which had in 
the first instance been deflected a little to starboard 
by the dead water formed by the screw, now shaved 
past the starboard side of the vessel, and in a few 
seconds exploded about a couple of hundred yards 
astern, having been adjusted to do so in case of its 
failing to strike. 

‘« That’s a good riddance,” quoth Captain Sharpe, 
as he put the engines to slow to prevent running 
into his enemy ; ‘‘ they can’t have another ready 
for a few minutes, so we can have a try at 
him now pretty safely. Starboard!” This last 
order to the man at the helm, and he proceeded to 
try the manceuvre in which he had just been foiled 
on the other quarter of the Frenchman, going 
ahead again full speed as soon as he was far enough 
astern. (No. 4, Fig. 20.) 





Meanwhile the guns, or at least those of them 
which could get into action, had not been idle, the 
two 10-in. breechloading guns in the sponsons, 
loaded with steel shell fitted with percussion fuzes, 
endeavouring, the one to strike the enemy about 
the water-line and damage his rudder or screw, 
and the other firing at the barbettes, endeavour- 
ing to disable the guns in them; the 6-pounder 
was firing into the stern, trying to disable the 
torpedo tube and stern gun, while the machine 
guns directed their fire against the opposing ma- 
chine guns. 

The Frenchman meanwhile directed the fire of 
his heavy guns at the Meander’s water-line, but 
owing to the strengthening of the bows and the 
sharp angle made by the shape of the vessel, none 
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of these had as yet gone through the side, though 
many had exploded in it. The advocates of armour 
will, perhaps, laugh at this, and think it far- 
fetched, but it must be borne in mind that only 
two minutes had elapsed while the Meander was 
closing from 1000 yards to her present position, 
that during that time the rate of firing from the 
heavy guns was certainly not more than a round a 
minute, and that therefore the first round would 
probably have been fired at 800 yards, the second 
at 400, and the third close alongside. 

Similarly with the lighter guns, the few that 
could bear at all had not succeeded in making any 
perceptible entrance into the inside of the ship, 
though several men had been killed and one of the 
quarter-deck guns disabled by a round from the 
47 mm. Hotchkiss rapid-firing gun. Whatever the 
reason, the fact remains that up to this time, though 
both ships had lost a certain number of men from 
the raking fire, no vital parts in either ship were 
injured at all, but this (which was probably due to 
a minimum of surface being opposed to a minimum 
of gunfire) was too good to last, and the manceuvre 
that the Meander was about to try would expose 
her to a heavy fire for at all events a short time, 

Now let us return to the action. 

Captain Sharpe, it will be remembered, had just 
given the order ‘‘ Starboard” preparatory to moving 
up on the port quarter of the Frenchman, when he 
observed that that worthy had also put up his helm 
to starboard, the reason evidently being that the 
porting of the Meander’s helm in the first instance 
had been observed, and that in order to prevent her 
coming up on his starboard quarter, the captain of 
the Bayard had put his helm to starboard, so as to 
keep his stern on to her. Owing to the Whitehead 
torpedo though, we know that the Meander’s helm 
had been righted, and that she now had put it to 
starboard and was sheering off to port, so that this 
move of the Frenchman’s was just placing him in 
the position in which Captain Sharpe wanted to 
get him. 

“* By Jove,” said the latter, ‘‘ we have him now. 
Steady ! make straight for his quarter, and we'll 
try and take his rudder with the ram.” 

Now the Meander’s ram was not a regular pointed 
projection, but merely a strengthened protuberance 
onthe bow ; but as the Bayard’s stern overhung 
very little, Captain Sharpe had no doubt that it 
would reach the rudder, so he made straight for it, 
and in much less time than I have taken to tell 
it, barely twenty yards separated the bow of the 
Meander from the stern of the Bayard. Three 
seconds later and the collision would take place 
(No. 5, Fig. 20), and Captain Sharpe therefore 
signalled to stop the engines, and go astern, but 
in those few seconds the slaughter was terrific. 
About half the machine guns in both ships managed 
to come into action, and at these terribly close 
quarters the havoc was tremendous. Poor Olystone 
was one of the first killed, Rackchart being badly 
hit at the same time, and Captain Sharpe gota 
bullet through his arm, though he still steadily 
stuck to his post and controlled the movements of 
his vessel. The boarders of the Frenchman rushed 


up on the poop apparently with the intention of 
boarding, and as the bow of the Meander came into 
contact with the Bayard’s stern they did make the 
attempt, but the contact was too short to allow of 


this. A crash, a bump, and everybody on board 
both ships who was not looking out was precipitated 
on deck, then the Meander was clear again, and 
her engines beginning to go astern, she backed 
away from her adversary. The attempt at 
damaging the rudder had apparently not succeeded, 
for the only parts of the two vessels that appeared 
to come into contact were the parts above water, 
abundant evidence of this fact being shown by the 
port quarter of the Bayard being cut into and the 
stern of the Meander decidedly dented. The colli- 
sion had taken place at an angle of about 15 deg. 
between the keels of the two ships (see No. 5, 
Fig. 20), and therefore, though the blow struck was 
a hard one, since the Meander was steaming nearly 
12 knots faster than the Bayard, yet the effect 
was expended in doing local damage, forcing the 
Frenchman ahead, and turning her stern round. 
The Meander having divided her energy with her 
opponent, was still further brought to rest by the 
elastic blow, and shortly after the collision the 
two vessels were in the position shown (No. 6, 
Fig. 20), where it will be seen that the Meander 
occupied much the same position as at (5). If now 
the Meander could pick up her speed again before 
the Frenchman could get his stern on to her, she 





might have a chance of success, and accordingly 
Captain Sharpe ordered ‘‘ Full speed” ahead again, 
and starboarded his helm slightly to get more on 
the port quarter of his antagonist before turning 
in to ram again. The Frenchman, however, had 
plenty of way on, and the moment they had re- 
covered from the effects of the blow, the helm was 
put to port, so that by the time the Meander had 
got her way on again Captain Sharpe found him- 
self about a cable (200 yards) from his opponent and 
dead astern of him. (No. 7, Fig. 20.) 

‘*H’m,” muttered that gallant officer, his cock- 
swain being meantime employed putting a tourniquet 
on his arm. ‘‘ Two ways open to us now ; either run 
up on his beam and endeavour to ram him by reason 
of my great speed, or drop astern and try and dis- 
able his rudder or screws by gunfire. If I do the 
former there is always the chance of either of us 
being sunk by a torpedo, and thus the question 
becomes one of luck, and being unarmoured we’ll 
get riddled by gunfire great and small. If I adopt 
the latter course there’s the chance of the torpedo 
only, the odds being that we will do her more 
damage with our guns than she us, though she has 
three to our two, since we have a better target.” 

Having thus decided, he stopped the engines, and 
let the Bayard run on fora bit, intending to keep 
about 500 yards astern, where the light guns could 
not do him so much damage, and his heavy guns 
would have a fair chance of a shot at the stern of 
the enemy. It was simply a question of shooting 
now. If the Bayard succeeded in breaching in the 
Meander’s bows so as to interfere materially with 
her manceuvring powers, she might succeed in 
eventually ramming her, or getting in such a posi- 
tion that she could fire a torpedo with success ; 
while on the contrary, if the Meander could disable 
her screws or rudder, the Frenchman would be 
more or less at her mercy. 

So matters went on for ten minutes, both ships 
having been struck many times, but apparently 
with no vital effects. At the end of this time a 
violent explosion took place in the bows of the 
Meander just below the water-line and broad on the 
bow ; a shell had at last got through and burst. 
At this place the cells were very small and nume- 
rous, the second row of compartments being filled 
with stores, while the outer ones were empty, or in 
some cases filled with cork, so that the effect of this 
shell was not so great as had been expected. About 
seven or eight compartments were more or less 
damaged, but, as I have said, they were small and 
partly filled with stores, so that the amount of 
damage done was not so great as to mean anything 
serious as far as the flotative power of the ship was 
concerned. What concerned Captain Sharpe the 
most was that the bows above water were getting 
so knocked about that they offered very little re- 
sistance to the shell passing through, and creating 
terrible havoc among the men. The port sponson 
gun had been disabled, and so had two of the Nor- 
denfelts on the forecastle, but judging from the 
slackened fire of the enemy’s machine guns she also 
had suffered severely, and as one of her barbette 
guns had not fired for some time, it was con- 
cluded that it was disabled. The stern, too, looked 
very much battered about, it was evident that 
the stern. torpedo tube was disabled, and that there 
was nothing more to fear from that quarter. At 
this period, too, it was observed that the Bayard 
began to steer wildly, and Captain Sharpe at once 
concluded that his attempts at her rudder had been 
successful, and that she was now steered by her two 
screws alone. But how was this to help him? The 
steering power thus left would be quite sufficient to 
enable her to keep stern on to the Meander, and 
she was now firing two heavy guns to one of the 
Meander’s, the chances of damage being conse- 
quently two to one against the latter. It was de- 
cidedly a disadvantage to pursue this course any 
longer, and the loss of life on both sides was very 
great ; yet what was to be done. It was quite safe 
to run up under her stern as far as the torpedoes 
were concerned, but then the Meander was not 
fitted to fire torpedoes right ahead, and therefore 
could not fire from astern of the Bayard without 
yawing very considerably, since her formost torpe- 
does only trained 70 deg. before the beam, and if 
full speed were kept up this would deflect it 25 deg. 
further aft, rendering it necessary to bring the 
enemy 45 deg. on the bow before firing. 

‘* Well, we'll try!” muttered Captain Sharpe, 
and signalling down to the port foremost torpedo, 
‘* Seventy degrees before the beam,” he ordered 
the port guns to be extreme trained forward, and 





then put the engine room telegraph to “ Full 
speed.” 

They were now 500 yards astern of the Bayard, 
the latter having lost a certain portion of her speed 
owing to the necessity of having to steer with her 
screws. Telling Undrill, who was at the director 
sights, to correct for ten knots’ speed, and then 
to fire when his sights were on, Captain Sharpe 
held on straight for the stern of the Bayard, the 
fire from the machine guns being very small now, 
since those that would bear were nearly all disabled 
on both sides. On arriving within fifty yards of 
the Bayard’s stern a well-directed shell from that 
ship put the starboard sponson gun hors de combat, 
the pivot being broken, slide forced up, and many 
of the crew killed and wounded by the splinters. 

“* Now, look out!” said Captain Sharpe to Un- 
drill. Then to the helmsman, ‘‘ Port! hard !” and 
at the same time he signalled ‘‘ Full speed astern !” 
The result of this manoeuvre was that the Mean- 
der’s head went off quickly to starboard, and by the 
time she had got round 25 deg. the engines were 
going astern and her way was soon reduced to ten 
knots. 

‘* Now is your time,” said the captain to Undrill, 
and the director sights coming on at the moment, 
away went the torpedo at an eighty yards’ range 
(see No. 8, Fig. 21), but fired at an object 
moving twelve knots through the water. A short 
period of anxious suspense followed, during which 
the Meander fell still further off, while her way 
through the water was completely stopped, and the 
Frenchman increased his distance to 150 yards. 
Very soon the two quarter-deck guns came into 
bearing and opened fire, trying particularly to dis- 
able the heavy guns, while the port machine guns, 
which now also would bear, poured in a destruc- 
tive fire through the wounded stern and at those of 
the enemy’s machine guns which were still avail- 
able. Meanwhile the torpedo had not exploded, 
and we may as well explain why at once, or rather 
the reason why, as far as ever was known. We are 
indebted for an explanation of the matter to Mr. 
Bunting, the signal midshipman, who all this time 
had, from his position on the poop, been care- 
fully noting the effect of the projectiles on the 
enemy. He reported that at the time the torpedo 
was fired, he watched its course carefully, and 
tracing the air-bubbles, followed it well in the direc- 
tion of the Bayard’s stern. About the time when 
it should have struck, he suddenly saw a portion of 
it jump out of the water and then sink. The 
explanation of this was, no doubt, that just as the 
torpedo was passing the screw it was caught by one 
of the fans as it revolved, and was broken and 
thrown aside, the ship thus escaping almost by a 
miracle. Fortune, indeed, seemed against the 
Meander. 

Captain Sharpe now stopped the engines, and the 
Meander lying broadside on to the enemy’s stern 
continued the fire with two guns, the stern gun 
working in the quarter port, the Bayard meanwhile 
steaming rapidly away. Let us leave them in this 
position for a few minutes and look at the results 
of the action, which up to this time had occupied 
twenty minutes. ‘ 

The Bayard had two of her barbette guns dis- 
abled, while the after light guns were also hors de 
combat, as were also a great many of the machine 
guns, and in addition, her stern torpedo tube was 
gone, she had lost her rudder, and was a great deal 
cut up about the stern, besides having lost many 
men. 

In the Meander, both of the bow guns were dis- 
abled, and one of the port quarter-deck guns was 
temporarily disabled by the elevating wheel being 
knocked off by a splinter from a shell. The crews 
of the quarter-deck guns having being placed under 
cover of the lower and topsail yards (which formed 
a regular bulwark), while their guns were out of 
bearing, had not suffered much, and the gun was 
now being repaired by the armourers. The crews 
of the forecastle he on the contrary had suffered 
severely, especially that of the rapid-firing gun on 
the top-gallant forecastle, which had been replaced 
several times, though the gun itself had by some 
miracle escaped unhurt. Poor Olystone and Rack- 
chart were killed, and Captain Sharpe was wounded. 
The ship’s bows were terribly knocked about, but 
except the damage done by the shell which had 
penetrated at the water-line, there was no real 
damage done. 

‘There’s her third gun gone!” shouted Bunt- 
ing, a second after the gun in question had fired, 
sending a shell on board the Meander just before 
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the mainmast and half-way up ‘the side, where it 
made a great hole and knocked about the coals 
stowed there, to any extent. 

‘‘ They are bringing another torpedo carriage to 
the stern, sir,” was Bunting’s next report, and the 
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tire of the machine guns was now directed against 
that, though as during this time the distance had 
increased to over 800 yards (No. 9, Fig. 21), they 
could not do much damage. : 

Captain Sharpe was thinking what was to be his 
next move, and not sorry to have a little breath- 
ing time both for himself and his men, when 
the Bayard herself solved the question by taking 
the matter into her own hands, and assuming 
the offensive, for having got a distance of 1000 
yards between her and her enemy, she altered 
course and circled round, evidently intending to 
head up for the Meander under the impression 
that something had happened to her engines. 

‘Oh, thank you,” said Captain Sharpe to him- 
self, brightening up, ‘I think we can manage you 
now,” and he ordered the stern torpedo and the 
torpedo on the port quarter to be ready, the latter 
trained well aft. 

The Bayard having got round, headed straight 
for the Meander’s mainmast, that is, she was head- 
ing more or less that way, for her steering was de- 
cidedly wild, but at the same time she was under 
the circumstances wonderfully under control. 

“That fellow seems to think we are going to 
stop here to be rammed, sir,” said Undrill to the 
captain. ‘‘ Really it is wonderful how well she 
steers if her rudder is gone. You must remember 
twin screws as a useful thing for the next experi- 
mental ship, sir.” 

‘* Yes,” answered the captain, keeping his eyes 
steadfastly fixed on the approaching enemy, now 
about 600 yards off. ‘‘I’m going ahead now 
slowly,” he added. ‘‘ Adjust your quarter torpedo 
for six knots, and fire when your sights come on, but 
don’t fire the stern torpedo till I tell you. We 
mustn’t wait too long, though, or they will be dis- 
abling the tubes with those infernal machine guns. 
They have plenty of them left forward.” Putting 
the helm to port, he now went ahead slow, and 
manceuvred so that when the Bayard was 400 yards 
off she was 76 deg. on the quarter, the tube being 
trained 70 deg., and the other 6deg. being neces- 
sary for the speed correction. 

Undrill had gone aft to the after torpedo director, 
and now fired (No. 10, Fig. 21), and then anxiously 
jumped up on the poop to watch the result. 

““Uncommonly close,” he muttered. ‘‘It has 
her. No, by Jove! Missed again ; confound !” 

As soon as the torpedo was fired, Captain Sharpe 
went ahead full speed to keep out of range of the 
enemy’s torpedo, though he need not have feared, 
as she had no right ahead fire either, and when he 
got dead ahead of her and about 400 yards again he 
stopped (No. 11, Fig. 21). 
be “Ready with the stern torpedo,” he cried. 

Carefully. Now, Undrill, wait till she is within 
two hundred yards.” 

“Now!” he cried, twenty seconds later, but at 
this moment Undrill fell, a rifle bullet having passed 
through both legs, It seemed as if the golden 
opportunity must be thrown away, for a few seconds 
Would suffice to throw the line of sights out, and at 
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any moment the torpedo might be disabled at such 
a close range. Now, however, the benefit of Captain 
Sharpe’s course of lectures was made apparent, for 
Bunting, who had been standing by Undrill watch- 
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ing all his movements with intense eagerness, at 
once recognised the importance of the moment, and 
springing to the director, and finding the sights 
just passing off the stern, he pressed the button 
and fired the torpedo (No. 12, Fig. 22). 

(To be continued). 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


In our last week’s article on this subject (vide 
page 417 ante), we concluded with a report of the 
discussion on the first paper read at the meeting on 
Friday evening, the 16th ult., and we now have to 
deal with the subsequent proceedings. 


FLexisLeE SHAFTING. 


The next paper was read by Mr. J. F. Hall, and 
was on ‘‘ Flexible Crank and Propeller Shafting in 
Lieu of Rigid Shafting for Marine Propulsion.” 
This paper we printed in full the week before 
last (vide page 396 ante), and it therefore only 
remains for us to deal briefly with the discus- 
sion. The first speaker was Mr. Parker, who said 
that all must agree as to the importance of the 
subject. The flexibility of shafting was a matter 
engaging the attention of engineers, and if it could 
be practically attained would greatly reduce the 
mortality of marine shafts. The view taken by Mr. 
Hall was one which engineers who were acquainted 
with the facts of the case would not agree with. 
When Mr. Hall proposed to put flexible couplings 
into the tunnel shafting, he had shown that he did 
not understand the conditions on shipboard. The 
propeller shaft was never held rigidly in its bear- 
ings. It was true that these had caps, but they 
merely served to keep in the oil, and the shaft 
was held down by its weight only. But as regards 
the crankshaft, he considered that Mr. Hall had 
made a good point. Steamers altered their forms, 
and the engineer surveyors of Lloyd’s had devised 
gauges by which they could find if the bearings had 
worn down or altered their original positions. Since 
these gauges had been used he had found the 
mortality of the shafts greatly reduced. In order 
to show how the strains came about he would 
refer to the City of Berlin. She had broken 
her shaft through a flaw which was known to 
exist in one of the journals. On examination it 
was found that there was a similar flaw in the 
journal at the opposite side of the crank. Froman 
examination of these two defects it was argued that 
the two parts of this shaft must have been out of 
line, and that therefore the crank-pin must have 
been bent backwards and forwards at each revolu- 
tion. The makers of the engines were urged to 
investigate this, and on removing the crank-pin 
(the crank being a built one) it was found to be 
cracked near one end at a point hidden within the 
crank-web. Mr. Hall had no doubt endeavoured 
to provide a good means of reducing or relieving 
such strains as had caused this breakdown, and if a 
way could be devised which did not entail great 
practical difficulties it would be a boon to the ship- 
owning community. 

Mr. Seaton dwelt on the desirability of sufficiently 





substantial foundations for marine engines, and 
also on the effect weakness of construction in a 
vessel might have on the life of crankshafts. 
Most ships are very strong in the region of the 
machinery, while abaft of that part they are com- 
paratively flexible, and consequently the shaft is 
thrown out of line. This is especially the case 
with the reduced scantlings of steel ships. He 
considered it good practice to take shafts out after 
they had run a certain number of miles, as the 
vibration, apart from any other reason, causes 
fatigue in the metal. He was afraid that Mr. 
Hall’s tunnel coupling would develop back-lash 
and produce noises which would prevent the 
engineers hearing the sounds given out by the 
engines. The idea of flexible couplings was not 
new. In the year 1860 they had been used in the 
French Navy. 

Mr. Martell said that up to the present the dis- 
cussion had been carried on by engineers. Mr. 
Hall had remarked that the tendency of the age 
was to build light ships and to this cause he at- 
tributed the failures of screw shafts. He (the 
speaker) dissented entirely from this view, and 
averred most emphatically that the tendency of the 
age was towards strong ships. For the last ten 
years all the alterations had been in this direction. 
He did not believe, and he was unable to find any 
evidence, that ships did alter their forms. Lloyd’s 
surveyors made most careful measurements and 
they were unable to detect any symptoms of move- 
ment or disturbance in the structure. It was all 
very well for engineers to lay the blame on the 
ships, but it was perfectly unjust. Steel ships were 
said to be very elastic, but such vessels, even when 
of the lightest scantlings permitted by Lloyd’s, had 
no difficulty with their shafts when the machinery 
was of first-class workmanship. Of course, if by 
light ships Mr. Hall meant those not classed at 
Lloyd's, the case would be different. If owners 
would only come to Lloyd’s they would get over a 
great many difficulties. 

Mr. Hall in his reply said that he was aware that 
propeller shafts were in themselves flexible, but it 
was at the expense of the material, and it was for 
this reason he proposed his flexible coupling. If 
all ships were strong, and had heavy foundation 
pines, flexible couplings might not be required. 

e had had a coupling at work for over two years, 
and it did not make the slightest noise. He was 
much astonished at what Mr. Martell had said, and 
he would quote from that gentleman’s paper read 
the previous day in which he several times spoke of 
vessels being strained and distorted, and labouring 
in a heavy sea (Mr. Martell here rose to explain 
that his remarks referred entirely to vessels not 
classed at Lloyd’s). In conclusion Mr. Hall acknow- 
ledged his indebtedness to Mr. Verity for the 
original idea of a flexible coupling. 


STEERING GEAR AND RuppER STRAINS. 


The last paper read at the evening meeting on 
the 16th ult. was contributed by Mr. A. J. Maginnis. 
and was on ‘‘A New System of Steering Gear 
and Rudder Strains recorded by it.” This paper 
we printed in full on page 435 of our last week’s 
issue. 

The discussion was opened by Mr. MacFarlane 
Gray, who said it was twenty years since he in- 
vented steam steering gear, and ever since he had 
agitated for its adoption. This was the first im- 
provement he had seen. The fault of the original 
arrangement was that it was not rigid. Other 
people had sought to make it rigid by use of worm 
gear, a method he had always opposed. Mr. 
Maginnis had avoided the difficulty by the use of an 
initial pressure which opposed a constant resistance 
to the action of the sea upon the rudder, and yet 
gave way momentarily when that resistance was 
exceeded. 

Mr. Martell bore testimony to the ingenuity of 
the invention, and considered the recording appa- 
ratus especially valuable as a means of showing the 
strains rudder posts were subjected to. 

Mr. Parker said that Mr. MacFarlane Gray had 
referred to his own as the first steam steering engine, 
but eighteen months prior to its construction Mr. 
W. Hasplin, of Liverpool, had designed and fitted 
to steamers an arrangement something like that of 
Mr. Maginnis’s, although not so perfect. Two 
hydraulic rams were connected to a tiller, and were 
coupled by pipes to two rams on the bridge. By 
aid of this apparatus the strains on the rudder post 
were indicated. He had himself been several tri 
on the vessel, and had taken diagrams which he 
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still possessed. Mr. Hasplin sold his patent rights 
to Mr. George Forrester, of Liverpool, with whom 
Mr. MacFarlane Grey was at that time connected. 
The latter saw the apparatus, and recognising its 
defects, he set to work and produced his steam 
steering engine. Mr. MacFarlane Gray here inter- 
posed, and said that the first steam steering gear 
was made in America by a Mr. Sickles, and was 


used on the Federal steamer Augusta, but the ma- | 


chine was complicated, and as America provided 


but a poor field for its use, the inventor did not | 


proceed with its introduction. 

Mr. Warren stated that during the full-speed 
trial of H.M.S. Rodney he had measured the strain 
upon the rudder, and had found it to be 26 tons on 
a total area of 200 square feet when the helm was 
hard over. Later on, in H.M.S. Mersey, at a 
greater speed but with a smaller rudder, he had 
found the pressure to be 20 tons. In the former 
case the pressure was taken with crusher gauges 
and in the latter with a dynamometer. 

Mr. Maginnis having briefly replied, the pro- 
ceedings for the evening terminated. 


TuRNING Powers oF SHIPs. 


The proceedings on Saturday the 17th ult. coin- 
menced with a paper by Captain P. H. Colomb, 


R.N., on ‘* Recent Measurements of the Turning | 


” 


Powers of Screw Ships.” After making reference 
to the treatment the subject had received in Mr. 
W. H. White’s work, ‘‘ Naval Architecture,” which 


he described as ‘‘ by far the most complete state- | 


ment of the question” existing, and also describing 
the usual methods of measuring circles made by 


vessels in the Royal Navy. The mode of proceeding 
was as follows : 

A base being measured on the deck, the azimuth 
observers are stationed at each end of it, and at 


some convenient spot to observe the distant points | 
of land ; a fourth observer is stationed to note the | 
times ; a fifth, and in twin-screw ships a sixth, to. 
Another ob- | 
server is stationed below to watch and note the | 


note the revolutions of the engines. 


absolute movements of the tiller; while general 
notes are taken by an officer supervising the whole, 


as to the direction and force of the wind, any casual | 
errors which may occur to mar or modify the result | 


of any series of experiments, or any matter of im- 
portance in connection therewith. A buoy, with 
a small flag on it, and ‘sufficiently sunk by weights 
to guard against wind drift, is dropped overboard. 
The ship, after steaming away from it, is again 
| steered towards it on such a course as to make the 
observation of the distant point of land easy during 
every part of the approaching turn of 180 deg. The 
| ship is steered as steadily as possible, the engines 
being set at a given number of revolutions on a 
given course, and when she arrives in a position 
such that the buoy is about three ship’s lengths dis- 


tant, and bearing about 20 deg. or 30 deg. before | 


the beam, some loud sound, such as the blast of the 
steam whistle, is made, and the order is given to 
put the helm over to the pre-arranged angle. The 
sound is a signal to all the observers to observe and 


note. The imaginary line between the azimuth | y 
powers are of the first importance. 


observers on deck, and the two lines between the 
| ends of this line and the buoy, form a triangle, the 
base being the line on deck. The angles at the 


ends of the latter line are observed and noted. The | 


tiller is watched, and the moment it reaches the 
prescribed angle the time is noted. The time when 


€ _the sound was made is also noted ; the bearing of | 
ships, Captain Colomb went on to detail certain | 
experiments he had made while in command of some | 


the point of land is fixed, and the sight vanes of the 
azimuth instrument moved on 45 deg., and set in 
that position. The mechanical counters in the engine 
room are at the same instant read off and registered. 

The ship is now turning to the right, and the 


scribing a curve. The observers at each end of the 
base are keeping their sight vanes in transit with 
the buoy. The third observer is watching the 
moment when the distant object should come into 
transit with the sight vanes set at 45 dey. from the 
original bearing. The instant this occurs the steam 
whistle is again sounded, and all the observations 
are repeated. . 

The ship continuing to turn, the same process is 
carried out, when her head has turned 90 deg., 
135 deg., and 180 deg. ‘ 

The whole of the observations being recorded ina 
form arranged for the purpose, the plotting is done 
by construction, and in this way the various posi- 
tions of the ship and the curve described by her 
centre are found. : 

The drift angle at the centre of the ship is also 
taken out by construction at any of the positions 
where it is desired to obtain it. 

Captain Colomb illustrated his method by means 
of diagrams necessary for working out the problem. 
The paper gave instances of results obtained and 
dwelt on the various phenomena noted in different 
vessels, some of them being of great interest and 


_ showing that there is yet much to learn on this im- 


portant subject; which is, however, one referring 
more especially to war vessels in which manoeuvring 


The discussion was opened by Mr. W. H. White, 
who said that he had been led to study this’ subject 
about ten years ago through a suggestion made by Sir 
Cooper Key, and he had then found a lamentable 
lack of facts, the existing data being almost all 
French. The French methods were, however, un- 


_ known in the English Navy, and it is not very long 


since it was usual to arrange for a number of 
observers to state their opinion of the size of a 
circle turned, the mean of these guesses being 
accepted as the diameter. Mr. Martin had framed 


central point of the middle line on deck is de- ' a rule based on the well-known fact that an angle 
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in a semicircle is a right angle. A description of 
this rule is in the Transactions of the Institution. 
This question the speaker considered was purely a 
sailor's matter, and he was glad that English officers 
had made up for lost time and were now so far ad- 
vanced in the subject. 

Admiral Freemantle said that the definitions 
now given by Captain Colomb were no doubt more 
scientific than some he had formerly used, but he 
doubted if naval officers would be so likely to 
master them. He pointed out a remarkable fact ; 
that a ship in endeavouring to go one way often 
made a short preliminary curve in the opposite 
direction before she settled on her new course. 
He stated that as a general rule in putting the 
helm over a certain degree the ship would make 
acircle of the same diameter, whatever her speed 
might be, although of course the time occupied 
varied. Also a twin-screw ship in turning makes 


more revolutions with her outer screw; a fact | 


which might naturally be anticipated. He would 
like greater accuracy of definition in the steering 
qualities of ships ; for instance: the Warrior might 
be said to steer badly in one way. She was a long 
ship with a small rudder, and good sailing qualities. 
She would steer slowly but steadily, so that she 
could be depended upon. The Ajax and Aga- 
memnon steered badly in another way. They have 
large rudders, and owing to the form of ship turn 


readily, but when they do start they cannot easily be | 


stopped. One of these vessels, hehad been told, would 
turn in one direction seven points after her helm 
had been shifted, before she got on the other turn. 

Sir Nathaniel Barnaby referred to what Admiral 
Freemantle had said about the Ajax and Agamem- 
non. When first designed these vessels wereto have 
twin gs rews placed far apart, and this would give 
great turning power. The ships were short, heavy, 
and of shallow draught, and it had been fully anti- 
cipated that there might be a difficulty in steering 
with the rudder. 








rudder had been put in,: but this was afterwards 
abandoned. Proposals had been made to alter 
the present rudder when it was found the ship 
steered so badly, but the speaker had opposed this 
and wanted to add a false keel. The case had been 
put before the naval authorities in this way: ‘* Will 
you have a ship with shallow draught and poor 
steering qualities ? or will you have a ship that will 
steer well, but that will draw more water?’ The 
decision had been for the lesser draught, and hence 
the defect in steering. Before he left the Admiralty 
he had made a proposal to prolong the stern beyond 
the rudder, and this he understood was being done. 


ceeded to consider the next paper. 
BULKHEADS. 


| of Bulkheads.” This paper, like that of Mr. 
Froude, which we have before referred to, is one 
that will not bear abstracting. 
chapter, and a most important one, in the science 
of ship construction. The various rules and deduc- 
tions which Mr. Read has formulated will be much 
referred to by shipbuilders in future, as they throw 


attracted too little attention. 


meeting was brought to a close by the usual compli- 
mentary votes and speeches, Lord Ravensworth 
paying a well-deserved tribute to the admirable 
manner in which the arrangements had been made 
by Mr. George Holmes, the secretary. 








THE PARIS METROPOLITAN 
RAILWAY. 

AFTER many years of delay, the project of a 
system of metropolitan railways for Paris is taking 
| a definite shape, and has passed from a preliminary 
| to amore practical phase. 

In the first drawings a triple | 





On the 5th April last, M. Baihaut, Minister of 


Captain Colomb having replied, the meeting pro- | 


The last contribution brought before the meeting | 
was a paper by Mr. T. C. Read on the ‘‘ Strength | 


It really forms a | 
a most desirable light on a subject that has hitherto | 


After Mr. Read had | 
replied to the short discussion that ensued, the | 


MOTOR. 


Public Works, deposited in the office of the Chamber 
of Deputies, a Metropolitan Railway Bill for regula- 
| ting the conditions of its route, its construction, and 
its working. As the detailed discussion on the Bill 
| was expected to take place almost immediately, a 
| review of the main features of the minister’s scheme 
| will be of interest. M. Baihaut first addresses 
| himself to the task of demonstrating that the Me- 
| tropolitan Railway of Paris should not be con- 
| sidered only as a means of assisting the local 
traftic of the city, but that it should be laid out to 
| be of more general service, and as a complete junc- 
| tion system between the various termini of the main 
lines, that it should effect an unbroken communica- 
| tion between the different railway réseaux all over 
| France. Every one knows that with one exception 
—the Gare de St. Lazare—all the main line ter- 
minal stations of Paris are at an inconvenient dis- 
tance from the centre of the capital, a fact involv- 
| ing considerable inconvenience both to arriving and 
departing passengers, and adding considerably to 
| the crowded condition of the streets. 
| The plan on the opposite page indicates the 
| scheme as in all probability it will be carried into 
| execution. It will be seen to include : 

1. An inner circle, with junctions to the various 
terminal stations. 

2. A transverse underground line intended to 
connect the Northern and Eastern railway stations 
|and those of Montparnasse and Sceaux, with a 
| central station at the Halles and a subway passing 
| beneath the two arms of the Seine and the Cité. 
| 3. Aline running obliquely from the St. Lazare 
| station to Vincennes, with a branch from the 
| Carrefour Drouot to the Northern station. 
| The proposed stations are shown upon the plan, 

and it will be seen that they are seldom more than 

| 1 kilometre apart, and very frequently less than 

that distance. The different lines will be connected 
with each other by branches and junctions. 

As regards the level of the railway in relation to 
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that of the ground, junction will be in tunnel or 
covered way, other parts in open cutting, and 
other parts again on viaduct; this latter type of 
construction extending for a considerable portion 
of the whole length. On a total length of 33 kilo 
metres, 15 will be on viaduct, 5in open cutting, 
and 13 in covered way. There will be 64 stations, 
28 on the viaduct, 15 in open cutting, and 21 in 
covered way. The viaduct portion of the line will 
be practically a type borrowed from avery complete 
ae for an overhead railway system prepared by 

. Haag, Engineer-in-Chief des Ponts et Chaussées. 
The structure will involve the appropriation of a 
considerable part of the public way along the route, 
and will involve the destruction of considerable 
house property to form a new road along the centre 
of which the railway will run. 

The estimated cost of M. Baihaut’s project, so far 
as the viaduct is concerned, is 240 millions of francs, 
or nearly ten millions sterling. It will involve very 
considerable operations connected with the expropria- 
tion of property, and the purchase of and resale of 
lands, the extent of which cannot be exactly esti- 
mated. That part of the work connecting the Car- 
refour Drouot with the Vincennes station, would be 
postponed till thecompletion of the rest of the system, 
which is estimated to cost 235 million francs, so that 
the complete work, apart from the Drouot- Vincennes 
section, would cost 475 million franes, or 18,000,000I. 

M. Baihaut proposes that this large sum should 
be raised in the following manner. He suggests to 
the Chamber that the concession of the railway 
should be given to M. Albert Christofle, governor 
of the Crédit Foncier of France, for a period of 
98 years, terminating the 3lst of December, 1984, 
M. Christofle would undertake to raise within a 
month from the date of the promulgation of the 
decree, a company with a capital of 50 millions of 
francs. The money required for the remainder of 
the work would be subscribed by the public; for the 
execution of the first portion a sum of 185 millions 
would be wanted. The great railway companies 
being interested in the construction of the Metro- 
politan Railway, which would give them largely in- 
creased facilities for working, and would form a valu- 
able extension to their lines, it appears reasonable 
that they should help in the work ; the proportion 
of their contributions being decided on by mutual 
agreement. Those companies which have termini 
in Paris would construct at their own cost the junc- 
tions of their lines with the Metropolitan, and as 
they would enjoy running powers over the latter, 
they would guarantee a minimum trafic of five 
millions of francs a year during twenty years, until 
a line from the Carrefour Drouot to the Bastille 
should be finished, and seven millions a year after 
that date. Then five millions would be used to 
guarantee an interest of 4 per cent. on share 
capital, and 4.25 on debentures, to the amount of 
70,588,000 francs. 

There would then remain a balance of 235 
millions, involving a State guarantee of 5,000,000 
francs a year. In reality the State would be re- 
sponsible for the 4 per cent. interest on the share 
capital, and the 4.25 per cent. on debentures ; but 
this responsibility would be rendered insignificant by 
the co-operation of the great French railway com- 
panies. 

As to administration and working, the Paris Me- 
tropolitan Railway, though enjoying complete auto- 
nomy, would be strictly a dependent undertaking. 
The State would nominate a director-general having 
the management of the company, and assisted by 
an under manager, also officially nominated. The 
controlling council, composed of twelve members, 
would comprise two administrators nominated by 
the State, eight by the shareholders, and two by 
the Municipal Council. The tariffs would be con- 
trolled by the State, which would have the power 
of reducing them as soon as the net revenue should 
secure to the shareholders i.n interest exceeding 
6 per cent. for two consecutive years. 

Tn case the net revenue should be in excess of 
the sum necesary for guaranteeing shares and de- 
bentures, the balance above 6 per cent. would, at 
the discretion of the State, be divided equally be- 
tween itself and the company, or applied to the ex- 
tension of the system. Although M. Baihaut says 
nothing inhis scheme on the subject of passenger 
rates, it appears probable that there will be a uni- 
form price charged independent of distance and 
amounting to 24d. first-class, 1d. second-class, and 
4d. third-class. Such are some of the principal 
features of this great undertaking, which it appears 
probable will goon be carried into execution. 





THE EFFICIENCY OF THE EDISON- 
HOPKINSON DYNAMO. 

THE method of testing dynamo electric machines 

ones by Dr. John Hopkinson at a meeting of the 

nstitution of Civil Engineers in the early part of the 
present year, was soon after put into practice by 
Messrs. Mather and Platt, of Salford, and proved 
highly successful. The plan not only promised to give 
more accurate and reliable results than that previously 
in vogue, but it was far simpler and more easy of ap- 
plication, and thus there was a gain every way. The 
usual method, heretofore, has been to drive the dy- 
namo machine by a transmission dynamometer, and to 
calculate its output by measuring the intensity and 
electromotive force of the current generated. But 
although a whole series of dynamometers of this 
class have been brought out, as a search through our 
previous issues would show, yet there is not one 
which can be considered perfectly satisfactory, even 
for small powers, while for large powers, not only are 
they cumbersome and expensive, but their indications 
are always open to grave suspicion. Now it is useless 
to attempt to test a dynamo machine, which is believed 
to have an efficiency distinctly over 90 per cent., with 
instruments having a wide range of error. The in- 
terest of the trial centres in the last two or three per 
cent., and if these cannot be relied upon, the whole 
affair loses its value. Itis like the account of a race 
in which the narrator knows that the first three horses 
were within a length of one another, but forgets which 
was first. Dr. Hopkinson proposes no improvement 
in the dynamometer, but he lessens the scope of its 
operations, and consequently the amount of error it 
can introduce into the calculation. Instead of passing 
the whole of the power through the dynamometer, he 
merely transmits a small portion through it, and by 
this arrangement he gains two advantages; first, he 
can use a much smaller and more accurate instrument ; 
and, second, the percentage of error is only reckoned 
on the small amount, and not of the whole, and conse- 
quently is almost inappreciable when compared with 
the total, This arrangement is rendered possible by 
the device of utilising the current of electricity pro- 
duced by the generator in an electric motor coupled to 
the same shaft, so that its entire energy, excluding 
losses, is expended in driving the generator. Of course, 
the motor cannot provide all the power which is re- 
quired, and the Tenaies must be made up by a 
steam engine. But, assuming the balance to be 20 per 
cent., it will be seen at a glance how different are the 
conditions from those which obtain when all the power 
is obtained from the engine. 

The arrangement adopted by Messrs. Mather and 
Platt is illustrated on page 445. Two identical 
dynamos were ranged in line, and their axes were 
joined together by a coupling which also acted as a 
pulley. Upon this pulley was placed a strap which 
was driven by a steam engine. The strap passed 
through a dynamometer of the Hefner Alteneck type, 
which registered the amount of power transmitted. 
This dynamometer, which is well known, consists of 
four pulleys which oblige the two sides of the belt to 
run close to and parallel with each other for a short 
distance. One pair of pulleys, visible in the engraving, 
is carried in a frame capable of vertical motion, and 
supported by a spring. This frame is subject to two 
— forces, one side of the belt tending to raise it 
and the other to depress it. If the strap were trans- 
mitting no power at all, these forces would neutralise 
each other, and the frame remain, supposing its weight 
to be balanced by the spring, at its zero position. But 
as a matter of fact, one side of the belt will always be 
tighter than the other when running, and the difference 
of tension between the two will vary with, and be pro- 
portional to, the amount of power transmitted at a 
given speed. Consequently the frame will be drawn 
in one direction, and the spring must be tightened to 
bring it back to its original and mid position. The 
tension thus put upon the spring, as read by its exten- 
sion, is a measure of the difference of tension of the 
two sides of the belt, and thus of the power trans- 
mitted. 

The two dynamos were so connected electrically 
that one acted as a generator and delivered its current 
to the other, which ran as a motor, and returned to 
the first, in the form of mechanical power transmitted 
through the common axis, the greater part of the elec- 
trical energy it received. These machines were both 
intended a normal output of 320 amperes at an 
electromotive force of 110 volts, and ata res of 780 
revolutions per minute. Ata previous trial they were 
tested with a current of 521 ampéres in order to prove 
that the armature was mechanically able to withstand 
the strains caused by the current, and to show that an 
accidental short-circuiting would not be injurious if not 
continued too long. They stood the test perfectly well, 
and ran without sparking. 

The resistance of the armatures and magnets of the 
two machines are as follows : 
ohms, 


0.009947 
16,93 


Generator : 
Armature... 


Magnets , 





ohms. 
0.009947 
16.44 


Motor : 
Armature ... 
Magnets ... 


The results of one of a large series of experiments 
giving entirely concordant results are as given below : 


Electromotive force at ter- 
minals of generator 

Current aX os $a 
»» through generator 
magnets... ace cae 

Current through motor mag- 


110.12 volts 
358 amperes 


6.60 ,, 
5.36 ,, 
107.33 volts 


764 revs, per min, 
6,604 watts= 8.85 H.P, 


nets ... oi en fe 
Electromotive force at ter- 

minals of motor és 
Speed of machine... es 
Power transmitted by belt... 


Hence, 
Total power given to gene- 


rator ... = me ... 42,917 watts=57.58 H.P, 
Power lost in internal friction 
831 watts= 1.11 H.P, 


of armature core ... 
716 watts= 0.96 H.P. 


Power lost in generator 
magnets Ais 
1,360 watts= 1.823 H.P. 


Power lost 
armature 


And therefore, 


Commercial efficienc 

Loss in core ... 
»» magnets 
»» armature 


Similarly for the motor, 
Total power given to motor 38,886 watts=52.13 H.P. 
Power lost in internal friction 
831 watts= 1.11 H.P. 


of core ee : ee 
Power lost inmotormagnets 472 watts= 0.63 H.P. 


armature 1,275 watts= 1.70 H.P. 


in generator 


93.23 per cent, 
L9 


eee ee eee . ” 


” ” ” 
And therefore, 


Commercial efficiency of motor ... 

Loss in core ... ad vam $s a 
»» Magnets... no i 1.22 + 
»» armature... ts se 3.27 


93.37 per cent. 
2.1 


” 


In the above experiments it is worthy of note that 
Lord Rayleigh’s determination of the ohm and of the 
volt have been taken, and not the B.A. units, as in 
most previous experiments. The effect of this is to 
lower the efficiency between 1 and 2 per cent. in com- 
parison with tests made on other dynamos, and at the 
same time to increase the accuracy of the results by 
this amount. 

These results surpass anything obtained before. 
The efficiency of the generator is 93.23 per cent., and 
of the motor 93.37 per cent., figures which probably 
would not be received if they were obtained by a less 
capable experimenter than Dr. Hopkinson, under whose 
charge the trials were made, ‘They show that the 
same machine is capable of being used equally well as 
either generator or motor, and that the chief loss in the 
transport of power by electricity takes place in the 
mains and not in the machines. The efficiency of the 
double conversion is 87.05 per cent., and the loss 12.95 
per cent, 


PRISMATIC GUNPOWDER. 

From the statements recently made in the House 
of Commons during the debate on the Navy Estimates, 
when the Parliamentary Secretary stated that the 
Nile and Trafalgar would probably be the last heavily 
armoured ships of their class, it would appear that the 
long contest between guns and armour has resulted in 
a victory for the aggressive force. To what extent this 
is due to the weapons themselves and how far to the 
powder and projectiles used, it would be hard to deter- 
mine, but certainly the explosive deserves a large share 
of the glory of the victory. 

The advances made within the last two or three 
years in the manufacture of gunpowder for heavy 
ordnance have been very great, and these advances 
have been due in a great measure to the development 
of more perfect mechanical devices for the necessary 
processes. On page 461 of our thirty-second volume, 
and page 475 of our thirty-fourth volume, we illus- 
trated two hydraulic machines for the manufacture 
of prismatic or other moulded forms of gun 
powder. These machines were constructed by Messrs. 
Taylor and Challen, of Birmingham, for_ the 
Government, and were erected by them at the Royal 
Gunpowder Factory, Waltham Abbey. Since our 
former notices appeared Messrs. Taylor and Challen 
have made the necessary parts for the conversion of 
an existing hydraulic press into a prismatic machine ; 
and at the end of 1884 they entered into a contract for 
the supply of a new and more powerful machine at 
Waltham, which was erected there in the early part of 
last year. This machine is similar in general design to 
that described on page 475 of our thirty-fourth volume, 
but there are many improvements in the details. The 
cylinders are larger in diameter, and consequently the 
machine is more powerful. In it sixty-four hexagonal 
prisms of the size adopted in the service, with a hole 
through the middle, aremadeat each stroke ; thepressure 
exerted on each prism being increased in proportion to 
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the additional power of the machine. The machine is 
adapted for making prisms of either black or brown 
owder. The latter is more generally used for large 
ordnance, its slower combustion giving a lower initial 
pressure, and therefore less strain on the breech of the 
yun, Another great advantage the brown powder 
possesses is that it gives offa very much smaller volume 
of smoke, and this quickly disperses ; one of the most 
important considerations in warlike operations. 

Brown powder, generally called cocoa powder, could 
be obtained only from Germany until our Government 

ut down the necessary plant for its production at 
Waltham Abbey, a fact referred to in ENGINEERING at 
the time. Nearly all the machinery for this installa- 
tion was made by Messrs. Taylor and Challen. 

The hydraulic plant for making the prisms necessi- 
tates a considerable outlay which private manufac- 
turers in England were reluctant to incur, until the 
form of powder likely to be required was definitely 
settled by the Government authorities. In the mean- 
time the resources of the Royal Gunpowder Factory at 
Waltham Abbey were insufficient to meet the demands 
of the War Department for prismatic ‘‘ cocoa” powder, 
and private manufacturers in England, not having the 
necessary — for its manufacture, large contracts 
were entered into with German manufacturers. 

In the mean time one of our leading firms, engaged 
in gunpowder manufacture, had been experimenting 
with a new form of prismatic powder, and having 
brought their researches to a satisfactory conclusion, 
decided to erect a thoroughly efficient plant of the most 
approved description, inorder tomanufacture whatisnow 
officially known as “‘ Brown X prismatic gunpowder.” 
The result is the hydraulic press which we illustrate 
on page 452, and which Messrs. Taylor and Challen 
have recently completed, to the order of Messrs. Curtis’s 
and Harvey. This eminent firm of gunpowder manu- 
facturers have works at Hounslow, Bedfont, and Tun- 
bridge, and also in Scotland and in South Wales. It 
was at the Tunbridge works that the new plant was 
erected, and it was there that we had an opportunity 
lately of seeing it in operation. 

We cannot help remarking, by the way, that there 
is no industry which appears to be carried on in so 
peaceable, not to say pastoral, a manner as the manu- 
facture of gunpowder. At Tunbridge, the ‘‘ factory,” 
which is a good specimen of the class, consists of a 
beautifully wooded plantation, through the centre of 
which a pleasant stream meanders. At intervals, on 
the banks of this stream, are situated picturesque 
wooden buildings, each with a waterwheel revolving 
at its side. The main impression one receives in walk- 
ing through this pleasant scene, is that of peaceful 
solitude, for it is seldom that the dusky figures of the 
operatives emerge from their sylvan retreats, and the 
only sound heard is the murmur of the water as it 
turns the slow wheel. Sometimes, it is true, there is 
a striking contrast to this picture of Arcadian 
simplicity. In spite of all precautions, occasionally 
one of the picturesque buildings will, to use the ex- 
pressive phrase of powder makers, ‘‘ goup.” ‘Thanks, 
however, to good luck, and probably still more to good 
management, Tunbridge has had few of these un- 
pleasant interludes in its usually monotonous existence. 

To return, however, to the new plant, we find that 
two prismatic machines were subsequently ordered 
by Messrs. Curtiss and Harvey from Messrs. Taylor 
and Challen, together with the necessary hydraulic 
gear for driving them, consisting of an accumulator, 
four sets of three-throw pumps, a pair of steam engines 
with Cornish boilers, and all the necessary gear an 
fittings. These are all of good and substantial make, 
and very neatly arranged, but do not call for any 
lengthened comment. ‘The accumulator is weighted 
with cast-iron segments which may readily be put on 
or removed should the pressure require to be varied. 
When fully weighted the pressure is 1050 Ib. per 
square inch. The engines are of the ordinary type, 
and the exhaust steam passes through a Within- 
shaw feed-water heater and purifier, after which 
a portion works an exhaust steam injector, while 
the remainder is used for heating the houses con- 
taining the engines and pumps and the building in 
Which the presses are placed. The main shafting runs 
in Taylor and Challen’s shaft carriers. 

On page 452 we give an illustration of one of the 
hydraulic prismatic machines referred to. Three men 
are required to work each machine, one to manipulate 
the valves, and two to attend to the charger and re- 
move the prisms of powder as they are produced. The 
operations are as follows: The various conical hoppers 
A, which are contained in the carriage of the charger 
a on the left of the engraving, are filled with 
ose grain powder, The charger is then run forward 
rete the press and locked there. By the movement of 
two levers, which are shown in position in our engrav- 
he’ the powder is made to fall from the hoppers into the 
holder’ tubes B, 64 in number. These are set to 
_ a required quantity of powder, and great care 
nif © be taken to fill them completely, as exact 

Vormity is one of the most necessary conditions of 
powder that will pass the very severe tests 
emanded by the Government authorities, By 


getting a 
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d| hole to be 10 millimetres in diameter. 








the movement of a lever the charging tubes are 
carried over 64 corresponding phosphor-bronze bushes 
in the bush block C. The charges of powder then fall 
into these bushes, and the charger is withdrawn from 
the press. The operator at the valves then allows 
water at pressure to flow in above the top ram, which 
forces down the plunger block. Attached to this are 
64 phosphor-bronze hexagonal plungers ; these enter 
the bushes, which they fit with great accuracy. At 
the same time that the top ram is brought down the 
bottom ram is caused to ascend. To the latter is 
attached the plunger-block E, to which is attached 64 
hexagonal plungers that also correspond to and accu- 
rately fit the bushes in the bush-block. In this way 
the charges of powder contained in the bushes are 
pressed between the plungers. Under ordinary 
conditions of atmosphere the pressure is kept on for 
about ten to twenty seconds, the time varying with 
the different descriptions of powder. The top plun- 
gers are then lifted and the lower plungers are raised 
to eject the prisms from the bushes. The prisms are 
pushed off, clear of the press, on to a wooden tray to be 
removed by an attendant. The bottom ram islowered 
again into its first position and the charger is run into 
the press again ready for the next operation. In this 
way each machine will make sixty-four prisms every 
two minutes. It is necessary, however, that each 
prism should have a hole through its centre in a line 
with its axis. These holes are formed in the following 
manner. The bottom plungers have holes’ bored 
through, which are of the same diameter as the holes 
required in the prisms. This allows a number of 
phosphor-bronze rods, one to each prism, to pass 
through the plungers and then through the powder in 
each bush. These rods stand nearly level with the 
top of the bush-block, and are firmly held by the plate 
H, so that the prisms are pressed with these rods in 
the middle. When the prisms are ejected from the 
bushes they are stripped from the rods. It is 
indispensable that all the prisms produced should 
be of exactly one size, and should contain pre- 
cisely similar quantities of powder. Their uniformity 
is tested by means of immersing them in a bath of 
mercury, the readings being taken off on a very 
accurately marked scale. In working the machines 
a separate valve is used for each operation, and an 
ingenious automatic arrangement has been devised to 
prevent the attendant turning a wrong valve so to 
bring down the top ram when the charger is in the 
machine. There is also a safety arrangement to pre- 
vent damage to the machine should a pipe burst. 

We have referred to the necessity that exists for 
producing all the prisms of a definite and uniform 
size and specific gravity, in other words, that there 
should be exactly the same amount of gunpowder, 
compressed to the same degree, in each specimen. It 
is this point that has principally engrossed the atten- 
tion of the makers of the apparatus, and the result is 
a beautifully accurate piece of mechanism. It 
has only been by the greatest care in finishing 
to gauge and in the adjustment of parts that the 
success, undoubtedly achieved by this machinery, 
has been attained. The tests of powder, such as this, 
now required by the War Office, are of the most severe 
description, as may be gathered from the following 
details, which represent some of the principal points 
in the official specification of tests. 

Size of Prisms.—The prisms to be of the following 
dimensions: Height, 24.8+.2 millimetre ; diameter 
(over sides), 34.7 millimetres + .2 millimetre. The 
The prisms to 
be gauged as follows: 219 prisms should fit easily in 
a metal frame, 705 millimetres long, 352 millimetres 
wide, and 25.3 millimetres high, and should offer no 
resistance to a straight-edge drawn over the top of the 
frame. 

Density. — The absolute density of the finished 
powder must not be less than 1.80, 

Moisture.—The finished powder must not contain 
more than 2.2 per cent., nor less than 1.7 per cent. 

Velocity.—A charge of 295 lb. of powder in the 
12-in. breechloading gun (of a gravimetric density 


33.2 ° . 
of ( aaas) , shall give a mean muzzle velocity for the 


five rounds of not less than 1900 ft. per second, nor 
more than 1940 ft. per second, to a proof cylinder 
weighing a total weight of 714 lb. The mean of the 
deviations of the muzzle velocities of the several 
rounds, from the mean velocity of the five rounds, 
shall not exceed 10 ft. 

Pressure.—The mean pressure indicated on firing, 
as above, by the compression of copper cylinders, a 
justed in crusher gauges, is not to > greater in any 
one round than 164 tons on the square inch, and the 
mean of all the pressures shall not exceed 16 tons. 

These very stringent tests are perhaps the best com- 
ment we could have on the great strides the art of 
making explosives has made within the last few years. 
It is not so very long since—well within the memory 
of many living powder makers—that gunpowder was 
gunpowder, without any very striking difference for 
whatever purpose it might be required. The ‘‘ velocity” 





tests show a wonderful departure from those simple 
times, and although the restrictions laid down in this 
respect may seem unnecessarily severe, and even 
arbitrary at first glance, on further inquiry we believe 
there will be found to be sound reason at the bottom 
of them ; and itis only by their strict observance that 
the accurate practice necessary in modern warfare can 
be insured. We are glad to learn, therefore, that 
Messrs. Curtis’s and Harvey, as English makers, have 
in the ‘‘ Brown X prismatic” produced a powder that 
has passed the Government examination, and fulfilled 
the tests enumerated to the fullest extent, and that 
British guns can in future be fired with British powder. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 24, 1886. 

A GENERAL enlargement of manufacturing capacity 
is going on in every State. The enlargement is not 
limited to two or three industries, but to nearly all. 
The iron and steelmakers are leading in the way. The 
textile manufacturers are also expanding the capacity 
considerably. The manufacturers of machinery for 
electric lighting are in receipt of a large number of 
orders from home and foreign sources. The manufac- 
turers of Providence, Rhode Island, have just received 
additional orders for engines from the Italian Govern- 
ment, to be used for electric lighting purposes in 
Milan. The manufacturers at this point have forty 
engines in use in London, sixteen in Chili, and thirty 
or forty in other foreign countries. The textile 
manufacturers of New England have in numerous cases 
begun the enlargement of their works, and several mil- 
lions of dollars will be invested thisseason in the enlarge- 
ment of mills, in Connecticut, Massachusetts, New 
Hampshire, and Maine. In Clinton, Mass., new carpet 
mills are being erected. In Lowell, the industrial 
revival is stimulating the investment of a great deal 
of capital. In Lynn and other manufacturing centres, 
a similar spirit is manifested, and throughout all New 
England a great deal of new work is coming in with 
a corresponding stimulus to enterprise. In New York 
and Philadelphia, trade has been held back by rumours 
of strikes and advancing wages and shorter hours. 
Within the last week many disputes have been settled, 
and manufacturers are meeting with a better demand 
for manufactured products of allkinds. The jobbing 
trade is improving and a better feeling prevails. The 
chief agitation now is in Washington on the question 
of reducing tariff duties, and increasing the free list. 
Both sides are determined. The Protectionists expect 
to escape this session without any serious reduction of 
anything. An earnest effort is to be made to put wool 
on the free list. A strong fight will be made when the 
question comes up for discussion. The receipts for the 
present fiscal year will exceed 335,000,000 dols, The 
Morrison Bill demands an annual surplus of 130,000,000 
dols. It is proposed to reduce the duty on wool, 
which now amounts to 3,000,000 dols. per year. The 
minority report represents the Protection sentiment, 
and is regarded from that standpoint as a very com- 
plete presentation of the Protectionists’ doctrine. 








UnNIverSITY EXTENSION LecturEs.—Professor H. G. 
Seeley, F'.R.S., is about to conduct a course of Field lec- 
tures on Saturday afternoons for practical study of the 
geology of the country round London. Information con- 
cerning places to be visited may be obtained from Mr. 
Nicol Brown, 7, Princess-road, Brownswood Park, South 
Hornsey, N. 

AGRIOULTURAL ENGINEERS’ ASSOCIATION.—The annual 
meeting of this Association took place at the Memorial 
Hall, Farringdon-street, London, E.C., on Tuesday last, 
Mr. James Hornsby, the retiring president, in the chair. 
After the usual preliminary business, the annual report of 
the Council for the _ year was presented and adopted 
by the meeting. Mr. H. D. Marshall, of the firm of 

arshall, Sons, and Co., Limited, Gainsborough, was 
unanimously chosen president for the ensuing year. Mr. 
Jos. Ruston, M.P., of Lincoln, and Mr. James E. Ran- 
some, of Ipswich, were likewise chosen vice-presidents, 
Mr. D. Greig, of Leeds, Mr. R. Davison, of Leigh, Mr. E. 
Humphries, of Pershore, and Mr. John McLaren, of 
Leeds, were elected as new members. A cordial vote of 
thanks to the retiring president terminated the proceed- 
ings. 





Sarety APPLIANCES FOR Mines.—Safety appliances 
for mine cages and lifts, unless frequently examined, are 
liable to get out of order, and if, in consequence of over- 
winding, the cage becomes detached from the rope, consi- 
derable labour is necessary to remake the connection. To 
obviate these disadvantages, Mr. Walter Watson, of 52, 
Balmes-road, Southgate-road, N., has devised a safety 
gear which, in case of a rope breaking, brings the cage to 
a stop automatically, and in which the stop gear can 
also be applied from several positions inside the cage, in 
case the automatic appliance should not work. Against the 
danger and inconvenience of overwinding a slip hook is 
arranged in such a fashion, that it passes near the top 
through a strong iron framing, in which the cage remains 
suspended, while the chain leaves it. ‘To renew the con- 
nection it is only necessary to attach the chain and draw 
back, by means of a hand lever, the claws which hold the 
cage suspended, an operation requiring only a few minutes 
to perform. In an excellently executed model these 
arrangements appeared to work well. 
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WE publish this week a two-page engraving, together 
with other views on the present page, of the paddle 


steamer Mona’s Queen, constructed last year for the | 


Isle of Man Steam Packet Company, by the Barrow 
Shipbuilding Company, Limited. We shall in an early 
issue also illustrate the engines of this vessel and for 
the present, therefore, we reserve our description. 





CLOSED STOKEHOLDS.* 
By Mr. Richarp Sennett, R.N., Member of Council. 


THE application of forced draught to the furnaces of 
marine boilers is a subject of considerable interest at the 





present time, and has, in one form or other, been brought | 


before the notice of this Institution at each of our last | 
three annual meetings. 

The only system that has yet had any extended prac- | 
tical trial is that of closed stokeh»lds worked under air- 
pressure, which was described by Mr. R. J. Butler at the 
meetings in 1883, when he gave particulars of the appli- | 
cation of the system to H.M.S. Conqueror and Satellite, | 
and the results of the trials made to ascertain its effi- 
ciency. These trials, though incomplete in some respects, | 
as explained by Mr. Butler, were of great value for | 
guidance in future designs, and showed clearly that the | 
generative powers of the boilers could, by a simple and 
comparatively inexpensive method, be very materially | 
increased. 

Since that time all the ships built for the Royal Navy, | 
and many other vessels, have been fitted with this system, 
and the results obtained have been most satisfactory. | 
My object in writing this paper has been to lay before | 
the members of this Institution the results obtained | 
during some of the more recent trials. As to the value of | 
these results, and the promise they show of future fro: | 
gress, you will be able to form your own judgments, 

Detailed particulars of the machinery of the ships, and | 
the results of their trials, are given in the Tables attached, 
and it is only proposed in the body of the paper to deal 
with the leading features of the subject. 

All the trials were made in accordance with the usual 
Admiralty practice. The indicator diagrams were taken 
at regular half-hourly intervals, and the revolutions were | 
taken at the end of each half-hour, from'the indications | 
of mechanical counters worked off the engines, the mean | 
of the half-hourly totals being used for the calculation of | 
the indicated borse-power. Phe results may, therefore, | 
~ “ied relied on as the average performance during the | 

rials, 

It will be unnecessary to occupy time in describing the | 
method of application of the system of closed stokeholds 
to the ships in yaa as it is 
that explained by Mr. Butler in his paper, simplified 
and nereree in some details as experience has been 

ined. 


We will first take the case of the twin-screw armour- | 


clad barbette ship Rodney. She is fitted with twelve 
boilers, arranged in four separate and independent stoke- 


holds, the working steam pressure being 90 lb. per square | 
The arrangement of the fans and screens in each | 


inch. 





* Paper read at the twenty-seventh session of the In 
stitution of Naval Architects, 


| ratio of t 
| pressure cylinders being 1 to 4.05. The proportions of the 


| 15.5 indicated horse-power per 


practically the same as | 
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stokehold, for forced draught working, is shown in Figs. 
land 2. There are two fans, 5 ft. in diameter, for each 
stokehold, one at either end, fixed on the debris deck that 
forms the air-tight ceiling of the stokehold. The engines 
of the Rodney are vertical three-cylinder compound, each 
set having one high and two low-pressure cylinders, the 

+ volume of the high to that of the two low- 


boilers and engines are such, that with natural draught 


| alone, an indicated horse-power of from 7500 to 8000 would 


be developed. 
A four hours’ trial with forced draught was made on 


| the 13th June, 1885, all twelve boilers being used. The 


mean indicated horse-power developed was 11,158, with 
an average air-pressure in the stokeholds equal to 1.4 in. 
of water. This gives a mean of 14.75 indicated horse- 
peer per square foot of firegrate, and of 18.5 indicated 

orse-power per ton of boiler (including water, uptakes, 
fittings, &c. 

It was seen during this trial that the boiler power was 
in excess of the capacity of the engines to utilise the steam 
generated, and a subsequent trial was, therefore, made on 
the 16th June, 1885, with nine boilers only in use. The 
air-pressure during this trial was gradually raised from 
14 in. to 2 in. of water, and the average indicated horse- 
power developed was 9544, which is equal to 16.83 indi- 
cated horse-power per square foot of tiregrate. During 


| the last hour of this trial, when the air-pressure was kept 


equal to 2 in. of water, the mean indicated horse-power 
developed was 9760, or 17.2 indicated horse-power per 
square foot of firegrate. The boilers generated an ample 


| quantity of steam, the safety valves blowing freely 


throughout the trial. 

The forced draught trial of the Howe, a sister ship to 
the Rodney, was made on the 14th January, 1886; the 
maximum indicated horse-power developed was 12,118, 
and the average for the four huurs 11,725, or at the rate of 
uare foot of firegrate. 

We will next take the case of the fast twin-screw cruiser 
Mersey, whose official forced draught steam trial was 
made off the Nore on September 24, 1885. The Mersey is 
fitted with six boilers of the low cylindrical marine type, 
arranged in two stokeholds, and with natural draught 
alone would be equal to about 4000 indicated horse-power. 
The working steam pressure is 110 1b. per square inch. 
The general features of the stokehold arrangements are 
shown in Figs. 3and 4. In the Mersey the supply to the 
fans is through air trunks carried direct to the upper 
deck. Two 5 ft, fans are fitted for each stokehold. The 
engines of the Mersey are horizontal compound, each set 


| having one high and one low-pressure eylinder, the ratio 


of the high to the low being 1 to 2.84. The average indi- 
cated horse-power developed during the trial was 6628, 
with an air pressure in the stokeholds equal to 2 in. of 
water. This represents 16.61 indicated horse-power per 
square foot of firegrate, and 21.7 indicated horse-power 
per ton of boiler (including water, uptakes, fittings, Ke.) 
The results of trial of the torpedo cruiser Scout were 
practically the same as those of the Mersey. The machi- 
nery and boilers are of similar type but smaller. The 
Scout has four boilers, two in each stokehold, and the 
working pressure is 120 lb. per square inch. The avera; 
indicated horse-power developed on the forced draught 
trial made at Spithead on September 23, 1885, was 3370, 


| which is equal to 16.28 indicated horse-power per square 





uh 


foot of firegrate, and 19.3 indicated horse-power per ton of 
boiler. 

In the development of this system of forced draught, 
care has been exercised to insure that each step taken was 
safe, and justified by previous experience, in order to 
avoid the risk of failure from taking a too sanguine view 
of the possibilities of the system. As a matter of fact, in 
no case yet, on a full power trial, have the boilers been 
worked to the full extent of their capabilities, and the re- 
serve of power in the fans has kept the steam supply 
always fully under command. 

In some trials made by using a portion only of the 
boilers, so that all the steam generated could be readily 
utilised by the engines, the results obtained have been 
higher than those quoted from the full-power trials. 
Several trials of the machinery of the sloop Caroline were 
made in basin at Sheerness in March, 1885, with only one- 
half of the boilers in use. The results of one of these 
trials, of six hours’ duration, are given in Table attached, 
from which it will be seen that, with an air pressure 
equal to not more than 14 in. of water, 18 indicated horse- 
power was developed per square foot of firegrate. The 
Caroline is a sister ship to the Satellite, referred to in Mr. 
Butler’s paper, and the particulars and arrangements of 
the machinery and boilers are practically the same as in 
that ship. ’ 

To enable the comparative value of these results to be 
properly appreciated, I have shown in the following Table 
particulars of the performances of similar ships, some with 
ordinary open stokeholds, and others with closed stoke- 
holds and forced draught. 





| 
| 2. | 3. | 4. 
| | Indicated 
Horse-Power 
per 


Date. | 


Firegrate. 
Boiler, 


Load on Safety 
Valves. 
Weight of Boilers. 
Area of Firegrate. 
Square 
Foot of 
Ton of 


| 
| 








aS 
Sz 


Open Stokeholds. | 
Inflexible ....| 1878 
Colossus ..| 1883 
Phaeton .| 1884 


11.22 
12.61 
12.1 


10.21 
11 62 
10.23 


SSF 


Forced Draught. 
Howe és ks 
Rodney (9 boilers) 
Mersey... an 
Scout 


Trafalgar 
mated) .. 


18.5 
20.1 
21.7 
19.3 


15.54 
16.83 
16.61 
| 16.28 





90 
90 
110 
120 


135 


1885 
1885 
| 1885 
..| 1885 
(esti-| 








23.3 








| 20.00 


} 


Nore.—The weight of boiler given includes weight of water, 
funnel, uptakes, fittings, spare gear, &c. 


By referring to the seventh column of this Table, it — 
be seen that whilst in the ships with natural draught 
only, about 10} indicated horse-power was developed pe 
square foot of firegrate, between 16 and 17 — 
horse-power was obtained with moderate forced draught, 
the boilers being practically the same in the two cases. 
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The steam blast was used throughout the trial of the 
Colossus, 

The grate area can only be used as a fair basis of com- 
perieen for boilers similar in design and construction. I 
ad therefore, in the last column, given the indicated 
} ppd a developed per ton weight of boiler, which is 
ie plist important feature, so far as the naval architect 
- apa“ and we see from this column that the effect 

. e application of forced draught has been to increase 
the power obtained from a given weight of boilers in 
jas ta roughly of 20 to 12, the engines and 
jn ing of practically the same description in both 


In the N 
building, 
With stea: 

rom th 


‘ile and Trafalgar, and other war-ships now 
triple-expansion engines will be fitted, worked 
m of 130 lb. to 140 lb. pressure per square inch. 
© experience we have now gained respecting the 














steam generating powers of boilers in closed stokeholds | than 2 in. of water, with a corresponding increase in the 
kept under moderate air pressure, and the well-known | steaming powers of the boilers, 

economical employment of steam in triple-expansion en- The many advantages as regards the power and speed 
gines, we are satisfied that on the full power trials of these | of steamships that are gained by this great reduction in 
vessels, at least 20 indicated horse-power per square foot | the weight and space required for the boilers are too 
of grate, and between 23 and 24 indicated horse-power | obvious to require enumeration, and it is perhaps not too 
per ton of boiler will be realised, and this condition has much to say that the very high speeds that ies been 
been readily accepted by the engine contractors, who have | recently obtained by several cruisers of moderate dimen- 
had experience of the working of the system. | sions, would have been impracticable without the applica- 

As before stated these results are obtained without any | tion of forced draught. 

undue forcing of the boilers, the maximum limit of the | There are several subsidiary advantages resulting from 
air pressure allowed on the Admiralty trials being equal | this system of working, which should be briefly mentioned. 
to 2in. of water, or about 7;]b. per square inch, and the | The ventilating pipes with large reversible cowl-heads 
boilers have in no way suffered from the work. It is | above the upper deck, necessary for natural ventilation, 
probable that, as further experience in the working of but which are generally objectionable, and frequently 
the system is gained, the air pressure in the stokeholds | interfere with the working of the ship or guns, can be to 
may be safely maintained at a somewhat higher point | a great extent, if not altogether, dispensed with and the 
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TABLE I.—PARTICULARS OF MACHINERY. 











** Inflexible.” 


**Colossus.” ‘* Phaeton.” 


| 
eT kiweme s a 





| 
Particulars. 
| 


Description of engines 


3 cylindrical vertical compound 


3 cylinder vertical compound { pone 


| 
2 of 42 in. | 





‘* Mersey.” } 4 Scout.” “* Rodney” “Trafalgar ” 





and “Howe.” | __ proposed, 
S Rite Bee e 
Horizontal | Horizontal —_ | 3 “nea 
compound | compound compound ation 
2 of 38 in. 2 of 26 in. 2 of 52in. 2 of 43 in. 
| 2intermediate 
: 7" ; | of 62 in. 
2 of 64 in. 2 of 46 in. 4 of 7i in. | 2 of 96 in, 
3 ft. 3 in. 2 ft. 6 in 3ft.9in. | 4 ft. 3in, 
3 bladed 3 bladed 4 bladed i] 
13 ft. 10 ft. 6 in 15 ft. 6 in. Not yet decided, 
18 ft. 53 in. 12 ft. 6 in 19ft.6in. |) 
6 4 | 12 | 6 
Low cylindrical Low cylindrical Oval /High cylindrical 
3 furnace 3furnace | 3 furnace | 4 furnace 


Diameters of ) ( High pressure, 2 of 70 in. | 2 of 58 in. 
cylinders in > - | | 
inches Low pressure! 4 of 90 in. 4of 74 in. 2of78in. | 
Length of stroke . ae ; 4 ft. 3 ft. 3in. 4 ft, 
( Description .. 2 bladed | 4 bladed 4 bladed 
Propeller - Diameter 20 ft. 24 in. 17 ft. 8} in. 14 ft. OF in. 
Pitch... 23 ft. O} in, | 18 ft. 74 in, 20ft. gin. | 
Number.. 12 10 8 | 
Four each of ae: re 
Description Oval Oval | Oval double Eight Two Cylindrical high) 
ttc 3 furnace 2 furnace ended | Oval 8 furnace | Oval 2 furnace| 3 furnace | 
Sass | 4furnace | | | 
Se Oe f13ft.7in. x | 11 ft.1lin. x 9ft. 4in. x 12ft.9in.x | 7ft.10in.x ) : : 
Transversedimensions ("15 %¢, 6 in. | 13 ft. 4 in, 14 ft. 3 in. ao. | ua 5; ome 
Length .. ote oi 9 ft. | 9 ft. 17 ft. 9 ft. 9 in. 9 ft. 9 in. 9 ft. 8 in, 
Load on safety valves 60 Ib. 64 Ib. 90 Ib. 
, Number 36 28 24 
Twelve of | Eightof | Sixteen of | Twenty-four of Four of ; 
Wavoanss 2 Diameter 3 ft. 6 in. 3 ft. 3in. 3 ft. 6in, 8 ft. 5in. | 2ft. 10in. 18 of 3 ft. 3 in. 
— 4 6 of 3 ft. 
Length 6 ft. 6 ft. 6 ft. Gin, 6ft.9in. | 6 ft. 9in. 7 ft. 
Grate area in sq. ft. 829 645 546 
Heating surface of { Tubes 18,654 14,747 12,456 
boilers in sq. ft. {Total 22,288 17,507 14,562 
Area through tubes in sq. ft. 158 | 117 87.5 
Number wa om 2 | 1 2 
Funnels < Size oe ii Oval 10 ft. x 8ft. | Oval 12 ft. x8 ft, 8 ft. dia. 
Height above firebars 70 ft, 3 in. ” 61 ft. 8 in. 
Tube heating surface’ | 
{ 5 6 6 . 
Grebe arca | 22.5 | 22.8 23.3 
. | Area through tubes , 
Ratios of< ficnie aren | 190 181 -160 
_Area of funnels | 160 128 (183 
\ Grate area | 
Forced draught { Number | 


fans ( Diameter 




















TABLE Il.—Abstrract or STeaM TRriAts. 
OPEN STOKEHOLDS. Forcep Dravaut. 
| 
& | & | = 
— | 3 g § *. | ‘ | ‘ os 
| i] D oa ot oe “ ee ar & 
| FA Z 8 g as | Rodney, g 3 
= 2 £ 5 S| s | § 
an ae; - ri. | aE 
Date of trial Nov. 14, Jan. 10, Feb. 12, |Sept. 24, Sept. 23, June 13,!June 16, Jan. 14, Mar. 4, 
1878 1884. | 1884, 1885. 1885, | 1885. 1885. 1886. | 1885, 
Duration of trial in hours 6 | 5 | 5 3 | 4 | 2 a Oe fee 
Number of boilers used ; +. 12 10 | 8 6 | 4 | 12 >| a2 7 2 
Mean steam pressure in boilers Ib. 61.06 61.52 | 85.35 107.8 | 113.09 | 93.06 92.74 | 89.21 84.52 
», air pressure in boiler rooms, inches | | | | 
of water Eee eae o oi s 202]; 152} 14 | 189; 205) 15 
Mean pressure in cylinders { High-pressure 20.55 40.66 | 43.56 56.53 | 61.42 | 59.92 | 49.73 | 59.51 | 43.9 
in pounds per sq. inch (Low a 9,833 12.09 , 11.43 22 82 24.31 | 128 | 121 13.43 12.79 
Mean revolutions per minute + oy 73.26 89.96 100.26 122.34 | 152.33 | 103.42 | 100.13 | 106.63 | 77.8 
speed of piston, in feet, per minute 586 585 802 795 762 776 751 800 389 
Indicated horse-power : os 8483 7492 5588 6628 3370 11,158 954t 11,725 | 983 
Area of firegrate used in square feet 829 | 645 546 399 | 207 756 | 567 756 | 54.5 
1.H.P. per square foot of firegrate .. 10.21) | 11.62 10,23 16.61 16.28 | 14.75 | 16.83 15.51 | 18,02 
Heating surface per I.H.P. 4 Tubes 2% 2.20 1.97 2.23 1.56 | 1.63 1 54 | 1.35 1.46; 1.24 
in square feet { Total ay 2.63 | 2.33 2.61 177 | 1.83 1.82; 1.6 1.73 1,43 
Coal used per 1.H.P. per hour, in pounds 2.06 | 2.55 2.39 2.48 2.6 2.2 } oc 2.16 | 2.54 
- hour, in tons .. oe | 7.80 | 8.53 5.96 7.33 3.92 ci (ie 11.30 111 
( Blast used | Blast used | Natural 
Remarks ‘a sak os + | lasthalf throughout; draught 
hour only. | the trial. only. 
Nore.—The indicated horse-power recorded, is that developed by the main engines only, and does not include the indicated 


horse-power expended in working the feed and circulating pumps, blowing fans, and other auxiliary machinery. 


openings in the deck reduced to the minimum required 
for supply of air to the fans, and for access tu the engine 
and boiler rooms, &c. In the larger ships, as shown in 
Figs, 1 and 2, the fans are simply fixed on the débris deck 
above the boilers, and the air finds its way to them from 
the ordinary ship’s hatchways, no special ventilating 
trunks being necessary. 

It has always been requisite in large war-ships, in con- 
sequence of the difficulty of arranging suitable openings 
in the upper deck and carrying air trunks from them to 
the stokeholds for natural ventilation, to fit fans to blow 
air into the stokeholds, and the system of closing in the 
stoksholds, now adopted, is only the completion of the 
original plan, in order to increase the supply, and to in- 
sure that the air blown into the stokeholds shall pass 
through the fires. 

When blowing fans are fitted to supply the air for 
the fires in closed stokehoids, the power of the ship is 
practically independent of the force and direction of the 
wind, which is a matter of no small importance, especially 
when steaming in the tropics. By the use of the fans the 
fires may be kept working uniformly, and the exhausting 
work of raking and stirring the fires, so frequently required 
during calm weather with open, natural draught atoke- 
holds, isavoided, and the power developed can be easily 
and quickly regulated by the speed at which the fans are 
driven. 

Stokeholds, worked under air pressure, are also neces- 
sarily kept cool and well ventilated under all conditions, 
which is beneficial to the stokers, and is a point that does 
not appertain to any other system of forced draught. 
When the system was first adopted it was suggested that 
the men might have some reluctance to work in closed 
stokeholds. This, however, has not proved to be the case, 








and the men have, from the first, worked as confidently 
and cheerfully as in ordinary stokeholds. The only effect 
that the closing of the stokeholds has had upon the men, 
has been to enable them to do their work in more comfort, 
in consequence of a better ventilation. 

It is unnecessary to occupy time in enumerating other 


| minor points of advantage possessed by the closed stoke- 


hold system, which will occur readily to all who have had 
experience in its working. 

There is, however, one important feature about which 
a wrong impression appears to exist in some quarters. It 
is assumed that the system is necessarily uneconomical, 
so far as the consumption of coal is concerned. This, 
however, is not the case; the closed stokehold system, in 
common with other good forced draught systems, tends 
to promote economy of fuel, in consequence of the better 
supply of air and the higher temperatures at which the 
fires are worked. It is true that on some full power forced 
draught trials of ships of the Royal Navy, the consump- 
tion of coal per indicated horse-power has been somewhat 
in excess of the expenditure required for natural draught 
alone. This, however, is not due to the method in which 
the coal is burnt but simply results from the waste heat 
that passes up the funnel in consequence of the compara- 
pate 4 small proportion of heating surface to the coal 

urnt, 

Engines of war-ships are only occasionally required to 
work at their maximum power, and it is considered pre- 
ferable to accept the slight loss that occurs on these 
occasions in consequence of the waste heat in the escap- 
ing gases, rather than to permanently increase the weight 
of, and space occupied by, the boilers by providing heat- 
ing surface fully equivalent to the maximum rate of com- 
bustion of coal in the furnaces. For all ordinary cruising 








10 ft. dia. 9ft. Sin. dia. 11 ft.x15ft. | 16 ft. 2in. dia, 
18 ft. 9 in, 17 ft. 10 in. 9 ft. 8 in. 10 ft. 3 in, 
110 Ib. 120 Ib. 90 Ib. 135 Ib, 
18 12 36 | 24 
3 ft. 2 in. 2 ft. 10 in. 3 ft. | 3 ft. 74 in. 
7 ft. 6 ft. 7 ft. | 7 ft. 4 in, 
399 207 756 | 609 
10,367 5500 fps | 17,¢40 
11,700 6170 20,294 | 19,390 
61 82 102 96 
i 1 2 | 2 
7 ft. 2in, dia. { 6H Sin X Vote. x Sift. Gin. 7 ft, diameter 
52 ft. 6 in. | 56 ft. 75 ft, C5 ft. 
25.9 | 26.5 22.7 | 28 
| 
.152 154 | .134 158 
| | 
-100 125 S| .114 .126 
| | 
4 4 8 | 6 
5 ft. 3ft.6in. | 5 ft. | 6 ft. Gin, 






the closed stokehold system is most economical ; the 
furnaces are supplied with the proper quantity of air 
they require, and any sudden increase of power necessary 
is readily obtained by simply driving the fans faster. 

So far as war-ships are concerned, I have no doubt 
whatever that, at present, it is the only system that com- 
mends itself for general application, and I look forward 
with confidence to considerable extension in its applica- 
tion and usefulness. It has been adopted not only for 
ships for the Royal Navy, but also very largely by the 
designers of warships for foreign navies, 

How far it is applicable to mercantile steamers making 
long sea voyages, it is, perhaps, scarcely within my pro- 
vince to say. It has been fitted successfully by Messrs. 
Laird to the Dublin and Holyhead Royal mail packets, 
and I have no doubt that very great advantage would 
result from its adoption for other steamers employed on 
similar service. 

There is also every reason to believe that the system of 
closing the stokeholds and fitting blowing fans might be 
applied to ocean steamers generally with much advantage. 
The closing of the stokehold is quite independent of forc- 
ing the draught. The fans could be made to supply the 
furnaces with air, without producing any appreciable 
pressure in the stokeholds ; or, if pressure be used, the 
area of the heating surface of the boilers could be designed 
to suit the increased rate of combustion. 

In large ocean steamers the necessary air trunks and 
casings, carried above the upper deck to supply the air re- 
guired for the stokeholds, vccupy valuable space, and the 
power and speed of the ship, especially on some services, 
must depend largely on the force and direction of the 
wind. If the stokeholds were closed in, and the air to 
them supplied by fans placed on the deck, in a somewhat 
similar manner to that adopted in war-ships, the state of 
the weather would be of small importance, so far as the 
steam generating powers of the boilers were concerned, 
and the power and speed of the ship could be maintained 
under all conditions. This would doubtless tend to re- 
duction in the space and weight required for the boilers, 
and lead to improvements in many other ways. I woul 
not presume to dogmatise on this point, but merely throw 
out the suggestion for the consideration of those members 
who are more intimately concerned with the design of 
machinery for the mercantile marine. 








NOTES FROM THE SOUTH-WEST. | 
Portishead District Water Company.—The_ twentieth 
half-yearly meeting of this company was held at Bristol 
on Saturday, Mr. F. Pullen in the chair. The chairman 
stated that the company’s revenue from water rates for 
1885 was 846/., showing an increase for the year of 260/. 
With increased business at the docks, as well as new 
house services, the revenue of the company would be 
placed at a still better position. Certain new works re- 
cently undertaken by the company were now practically 
finished, and the water supply in future would be foum 
more than sufficient for the requirements of the ve 
pany’s customers. A dividend of 3 per cent. was declar 
upon the preference stock. 


The “ Great Eastern” (s.)—The big ship has left Mil" 
ford Haven for the Mersey. During her voyage ‘ 
Liverpool she behaved well, but her progress was § ow, 
her screw alone being used. 

Cardiff.—Shipments of steam coal have been equal to 





the recent average. The setting in of summer weather 
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has, of course, rendered the house coal trade dull. Small 


steam coal has remained scarce. The Spanish iron trade 
has remained without change; large quantities have 
arrived daily. 


Coalmining at Trimsaran.—Another fine seam of coal 
has been struck at the Trimsaran colliery. Coal is now 
being worked from three good veins—house, smelting, gas- 
making, steam, and lime-burning coal. 


The ‘‘Impéricuse.”—The Impérieuse, now completing for 
sea, has received three of her complement of 24-ton guns 
from Woolwich. Soon after the receipt of the fourth, 
which is considerably overdue, she will go out for a trial 
of her Vavasseur mountings, which are the largest of the 
kind yet placed on board a ship. Captain Fisher pur- 
poses to strip the Impérieuse exactly as she would be 
stripped upon going into action. 

The Aberdare Valley.—Notices were posted on Satur- 
day at the Middle Cwmpennar Pit announcing that all 
contracts will cease at the end of this month. A notice 
put up on the 1st ult. at the Deep Duffryn Colliery, an- 
nouncing that from day to day contracts would prevail 
after the 30th of last month, has been withdrawn. 


The * Royalist.”—A trial of the Royalist, 12, corvette, 
which was to have taken place on Thursday, has been 
postponed. Fittings are to be made in the fore and main 
tops for a 5-barrel Nordenfelt gun instead of a Gardner, 
and the steam cutter is also to be fitted for the reception 
of these guns, 


The Electric Light at Taunton.—Taunton was lit with 
the electric light on Saturday. Seven arc lamps of 2000 
candle-power each, replaced around the Parade, and 
North-street, High-street, and Fore-street, are brilliantly 
illuminated by similar lamps placed outside the shops. 
The system employed is the Thomson - Houston, and 
Taunton is the first town in the provinces to adopt it. 
Messrs. Laing, Wharton, and Co. were the electrical en- 
gineers engaged, and the engine (a 40 horse-power steam 
engine) was supplied by Messrs. Easton and Waldegrave. 
The enterprise is being promoted by Mr. H. G. Massing- 
ham, of Bath, Taunton, and Torquay. 


The “‘ Gorgon.” —Mr. 1). Robb, chief engineer of Devon- 
port Dockyard, has proceeded to Belfast to inspect certain 
fittings and alterations now being made by Messrs. Har- 
land and Wolff, to the turret ship Gorgon. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Thursday’s warrant market 
was flat, and prices closed 4d. per ton better than on the 
previous day. Business was done during the forenoon at 
38s. 34d. cash and 38s. 5d. one month, the market closing 
nominally at those prices. In the afternoon there were 
transactions at 38s. 3d. and 38s. 34d. cash, also at 38s, 5d. 
one month, closing nominally at 38s. 34d. cash, and 
38s. 5d. one month. The warrant market was stronger 
on Friday, and prices closed 34d. per ton over those of 
Thursday, and 14d. per ton over the previous week’s 
final quotation. Transactions took place on forenoon 
’Change at 38s. 4d. up to 38s. 6d. and back to 38s, 5d. 
cash, also at 38s. 54d. up to 38s. 8d. and back to 38s. 64d. 
one month, with buyers at the close at 38s. 5d. cash and 
38s. 64d. one month, and sellers at 4d. more per ton. Busi- 
ness was done in the afternoon at 38s. 6d. to 38s. 7d. cash, 
also at 38s. 7d. to 38s, 8}d. one month, and there were 
buyers at the close at 38s. 7d. cash, sellers at 38s. 74d., 
and the month price nominally at 38s, 84d. As Monday 
was a Bank Holiday in Scotland, there was no meeting of 
the ‘iron ring” during the day. The market opened dull 
yesterday, and prices declined 3d. per ton, or within 
ld. of Friday’s gain. There were transactions in 
the morning at 38s. 6d., 38s. 5d., and 38s. 6d. cash, also 
at 38s. 7d., 38s. 6d., and up to 38s. 74d. one month, the 
market closing with sellers at 33s. 54d. cash and 38s. 7d. 
one month, and buyers at 4d. per ton lower. Inthe after- 
noon business was reported at 38s. 54d. to 38s. 44d. cash, 
also at 38s. 64d. to 38s, 54d. one month, with sellers at 
the close at 38s. 44d. cash and 38s. 6d. one month, and 
buyers at 4d. per ton less. There were transactions this 
forenoon at 38s., the market closing with sellers at 38s, 5d. 
cash and 38s, 64d. one month, and buyers at 4d. less per 
ton. Business was done in the afternoon market at 
38s. 44d. and 38s. 4d. cash, and at 38s. 54d. one month, 
with buyers at the close offering 38s. 4d. cash and 38s. 54d. 
one month, and sellers wanting 4d. per ton higher. It 
does not seem as if there were any improvement in pro- 
_ either as to demand or prices. A change has taken 
Place as regards the number of blast furnaces in actual 
operation, At Calder Iron Works it has been necessary 
to damp out two of the former and to put the remaining 
three on slack blast in consequence of a breakdown of one 
of the blowing engines, which may require three or four 
months for its repair. It is confidently stated that 
two furnaces at Ardeer (Messrs. Merry and Cuning- 
hame) are to be clown out, if they are not even already 
out. ‘There is also some prospect of two being blown 
out at Quarter Iron Works and one at Shotts, so 
that a restriction in the make of pig iron may yet 
be brought about in Scotland without any further 
intervention on the part of the British Iron Trade Asso- 
ciation, The reports coming to hand from the Continent 
- the United States continue to be most discouraging. 
; “> _Wweek’s shipments of Scotch pig iron amounted to 

,285 tons, as compared with 8483 tons in the preceding 
Tree and 11,491 tons in the corresponding week of 1885. 
4 e United States took 1265 tons; Canada, 754 tons; 

ustralia, &c., 170 tons; Italy, 710 tons ; Russia, 150 
tons; and other countries smaller 
The stock of pig iron in Messrs. Connal and 
warrant stores yesterday afternoon stood at 


tons; Holland, 330 
Santen. 
. § public 











746,307 tons, as against 739,739 tons yesterday week, thus 
showing an increase for the week of 6568 tons. 


Institution of Engineers and Shipbilders in Scotland.— 
In supplement to what was mentioned under this heading 
in last week’s ‘‘ Notes,” it may be mentioned that Mr. 
Robert Dundas, C.E., Caledonian Railway, was elected 
to a recent viegreeeey and that the vacancies in 
the Council were filled up by the election of Mr. A. C. 
Kirk (R. Napier and Sons), G. L. Watson (naval archi- 
tect), Alexander Simpson, C.E., W. Renny Watson 
Mirrlees, Watson, and Co.), and William Foulis, C.E. 
The Railway Engineering Gold Medal was awarded to 
Mr. A. S. Biggart for his papers read during session 
1884-1885 on « Manipulating the Material, and Building 
and Drilling the Great Tubes of the Forth Bridge,” and 
on ‘‘ The Sinking of the Cylinders of the Tay Bridge by 
Pontoons.” On the motion of the chairman (Professor 
James Thomson), it was agreed that in future the past- 
presidents of the Institution should be ex officio honorary 
members of Council. After all the business pertaining to 
the annual meeting was concluded, discussion was taken 
on two papers read at former —s by Mr. W. J. 
Millar on ‘‘ Some Properties of Cast Iron,” and by Mr. 
Thomas Davison on ‘‘ Radial Corrosion and Fracture of 
Screw Propellers.” 


The Bilbao Traders.—Inthe course of one day last week 
as many as five steamers arrived in Glasgow Harbour, 
each bringing a full cargo of iron ore from Bilbao, 


Paisley Town Council and Electric Lighting.—At a meet- 
ing of Paisley Town Council held last Monday, it was 
resolved to petition Parliament against the Electric Light- 
ing Bill, as the Council held that no company should be 
permitted to establish electric lighting works for public 
installations without the consent of the Corporation. 


Importation of Java Teakwood into the Clyde.—On Sun- 
day afternoon the barque Imacus arrived at the Tail of 
the Bank, opposite Greenock, from Java, with a cargo 
of teakwood for Messrs. Allison, Cousland, and Hamilton, 
timber merchants, Glasgow. This is the first direct im- 
portation of teakwood from Java, and as it is said that 
it can be sold at something under 10/. per load it will pro- 
bably prove a formidable rival to the teakwood hitherto 
imported from Burmah and Siam, which has recently 
been selling at from 12/. to 14/1. per load. 


Clyde Shipbuilding Trade ; Launches in April.—So far 
as the launches are concerned the returns for the past 
month show that the output from the Clyde shipbuilding 
yards during that time was decidedly greater than that of 
any of the three previous months of this year. Twenty- 
four vessels were launched, of a total of 23,500 tons, being 
475 tons more than in April, 1885; but the tonnage 
launched was under that of the same month in each of the 
previous five years. As compared with the returns for 
April, 1879, however, last month’s output shows an in- 
crease of 14,800 tons. The largest vessel launched last 
month was the Saale, 5500 tons, built by the Fairfield 
Shipbuilding and Engineering Company, for the North Ger- 
man Lloyd’s, and the next in order amongst the steamers 
was the torpedo cruiser Brisk, 1630 tons, built by Messrs. 
James and George Thomson for the British Admiralty. 
There were ones seven large sailing vessels ranging 
from 1500 tons up to 2550 tons. Four steam yachts were 
also included in the month’s launches. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull and District Institution of Engineers. —A meeting 
of the members of the Hull and District Institution of 
Engineers and Naval Architects has been held, and a very 
interesting paper on ‘‘ Brakes as Used in Crane Work” 
read by Mr. C. F. Amos. The subject was afterwards 
thoroughly discussed. 


New Teversall and Erewash Valley Railway.—The new 
Teversall and Erewash Valley line of the Midland Rail- 
way has been opened for ger traffic. It runs from 
Mansfield, through the important colliery districts of 
Pleasley, Tibshelf, and Blackwell, and joins the Erewash 
Valley line at Alfreton Station. 


Kelham Rolling Mills Company, Limited.—The directors 
of this company have issued their thirteenth annual re- 
port. After payment of interest and making the usual 
es for bad debts and discounts on outstanding 

ebts, the net loss is 3917. 18s. 4d. In consequence of 
this adverse balance the directors have given up 100/. of 
their fee. They say that during the year the state of 
trade has been characterised by severity of competition 
and consequent low prices, 


Mine Inspcction.—The miners of South and West York- 
shire are agitating for a more perfect system of mine in- 
spection. ey ask for the appointment of a larger 
number of inspectors, who shall be trained practical men 
from their own ranks and thoroughly acquainted with the 
work of collieries in every respect. The monthly inspec 
tion of mines by representative miners is encouraged at 
all the leading collieries in this district. 


Gas and Residuals.—The reports which are being issued 
by the gas companies in this district all point to the great 
decrease in the prices of residuals. The latest instance 
is that of Rotherham, where the revenue declined last 
year through that cause, to the extent of 1425. 


Direct Line from Leeds to Preston—There has been re- 
ceived from,Mr. J. F. Errington, C.E., and placed before 
the Preston Town Council, the sketch map of a proposed 
new line from Leeds to Preston. The length of the entire 
new line would be about 35 miles and would greatly 
benefit Southport, Blackpool, and the coast towns, besides 
a rural population in the course of the line of 156,000. 
The new line would commence at the south end of the 








viaduct on the Lancashire and Yorkshire line at Preston, 
and terminate in a junction with the Midland Railway 
at Steeton, the next station to Keighley. 


forkshire Colliery Owners and the Sliding Scale.—Since 
the great strike in Yorkshire a year ago, when 40,000 men 
were out of employment for four months, there has been 
under consideration a scheme for a sliding scale for the 
regulation of wages, and for a joint committee of masters 
and men for the settlement of disputes. A committee of 
the Yorkshire Miners’ Association on behalf of the men, 
and of the Yorkshire Coalowners’ Association on behalf 
of the employers, have had frequent meetings on the 
subject—one this week. The result is a scheme, which, 
when finally settled and ratified will, so far as this dis- 
trict is concerned, render impossible these disastrous con- 
flicts between capital and labour. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, there was a 
small attendance on Change, and scarcely any business 
was transacted. No. 3 Cleveland pig was obtainable at 
29s. 9d. per ton, and in some cases parcels changed hands 
at 14d. less. The inquiries from the Continent are a 
shade better, and a few good orders are expected shortly 
for the Baltic ports. Although the shipments are slightly 
improving they are still far short of those of former years. 
The production of pig iron is still in excess of the demand, 
and stocks continue to increase heavily. In the manu- 
factured iron trade there is nothing new to report beyond 
the fact that girder makers have recently obtained a few 
contracts, and in this branch there isa little more activity. 
Prices of ship plates and angles are the same as those 
— last week, the tendency, however, being rather 
ower. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association have issued from 
their offices at Middlesbrough the monthly returns show- 
ing the make and disposal of pigiron in Cleveland. Of 
156 blast furnaces in the North of England, which is em- 
braced in this return, 94 have been in operation. During 
the month of April the total production amounted to 
188,709 tons. This is a decrease of 26,696 tons on 
the month of March. This decrease is due mainly 
to the stoppage of several of the blast furnaces owing 
to the workmen’s wages dispute. The total stocks 
of pig iron now stand at 651,860 tons. Although 
so many furnaces have been idle a portion of the month 
the increase to the stocks is no less than 10,239 tons. The 
total shipments of pig iron from Middlesbrough amounted 
to 62,710 tons during April, a decrease of 8288 tons upon 
the corresponding month last year. Every week the 
question of excessive production of pig iron in Cleveland 
is becoming more important. So long as iron accumu- 
lates in such quantities the prospects of any advance in 
prices is most remote. People engaged in the trade are 
surprised at some of the makers being able to continue 

roducing pig iron, most of which is put into stock. It is 
lieved that the production will be lessened by an odd 
furnace or two being blown out. If this natural and business 
method of diminishing the output is not resorted to, it is 
feared that financial difficulties will arise. 


Engineering and Shipbuilding.—The depression in these 
industries still continues, and the varivus engine shops and 
shipyards on the northern rivers present a very dull 
appearance. An order or two for ships, however, come to 

and occasionally, and the big establishments are kept going 
partially. This week Messrs. Raylton, Dixon, and Co., 
of the Cleveland Dockyard, Middlesbrough, have launched 
a splendid steel screw steamer, which they named the 
Scholar. This vessel has been built to the order of 
Messrs. Harrison, of Liverpool. She is 260 ft. in length, 
and 34 ft. in breadth, with a moulded depth‘of 23 ft. 8} in., 
and she has a dead-weight carrying capacity of about 
2150 tons. She is built on the spar-deck rule, and will be 
fitted in every way as a first-class merchant steamer. Her 
engines, which are on the triple-expansion system, are by 
Messrs. Blair and Co., of Stockton, and are of 140 horse- 
power, having cylinders 20 in., 33 in., and 54 in. in dia- 
meter and 36 in. stroke. 


The Coal and Coke Trades.—The fuel trade remains dull 
and the prices are tending lower. 





Tue Society or Arts.—The papers to be read at 
the ordinary meetings of the Society of Arts, after 
the Easter recess, will be on, May 12, ‘‘ The Proposed 
Fishery Board,” by J. W. Bund Willis Bund. May 19, 
‘*Watchmaking by Machinery,” by Prof. Leonard Waldo, 
D.Sc., of Yale College, U.S. May 26, ‘‘ The Purification 
of Water by Agitation with Iron, and Sand Filtration,” 
by William Anderson, M. Inst. C.E. On Tuesday, 
May 25, a paper on ‘‘ Cyprus since the British Occupa- 
tion,’ will be read by G. Gordon Hake, before the 
Foreign and Colonial Section. In the Applied Chemistry 
and Physics Section, Professor R. Meldola’s paper on 
“The Scientific Development of the Coal Tar Colour 
Industry,” will be read on May 13. In the Indian 
Section, Mr. B. H. Baden Powell's paper on ‘‘ Indian 
Manufactures from a Practical Point of View,” will be 
read on May 7; and Capt. Richard Carnac Temple's 
paper on “* Everyday Life of Indian Women, as Revealed 
in their own Sayings,” on May 21. The second Cantor 
lecture Dr. Richardson’s course on ‘‘ Animal Mechanics,” 
will be given on May 10, to be followed by the third, 
fourth, and fifth lectures on the 17, 24, and 31. The 
fourth, fifth, and sixth lectures of Prof. George Forbes’s 
course of elementary lectures on ‘“‘ Electricity,” will be 
iven on Saturday afternoons, fay 4 8, 15, and 22, and 
fr. Ernest Hart’s second and third lecture on ‘* Japanese 
Art Work,” will be given on May 11 and 18, 





ENGINEERING. [Mav 7, 1886. 














a 
ea) 
A 
= 
© 
a. 
ZA 
=) 
'o) 
oO 
— 
H 
4 
a 
2) 
a 
pq 
mH 
fy 
© 
cal 
ee 
=) 
H 
O 
< 
fy 
=) 
A 
< 
a 


PRESS FOR THE 


CONSTRUCTED BY MESSRS. 


TAYLOR AND CHALLEN, ENGINEERS, BIRMINGHAM. 


iption, see Page 446.) 


(For Deser 





my 


=—— 








—GIE- =e = 














i os ay bis 


tS 





H 4 
| Lb a 


fl "lo 





ENGINEERING, May 7, 1886. 


—_——— 





THE ISLE OF MAN STEAM FPACRET Coe 


BUILT AND ENGINED BY THE BARROW 0 


(For Pa 

































































wNY'S PADDLE STEAMER “MONA’S QUEEN.” 


| coOMPANY, LIMITED, BARROW-IN-FURNESS. 


Page 448.) 














MAIN DECK. 





SS =) » oes 
> || Smoke|—— 
a | 




















POOP DECK. 








I 








» 
—~} 
saemaaal 








(Scr 
| f3cacS 


|| Grating , 
= 














CUO 






































May 7, 1886.] 


ENGINEERING. 


_ 453 _ 








” 
AGENTS FOR “ ENGINEERING. 
Beruin: Messrs. A. Asher and Co., 5, Unter den Linden, 
Caucurta: G.C. Hay and Co. 
EpinsurcH: John Menzies and Co., 12, Hanover-street: 
France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris ; M. Em. Terquem, 15, Boulevard St. Martin, Paris. 
Guiascow: William Love. 


Leiwzia; Alphons Dirr. 
F. A. ee sony 


Liverpool: Mrs. Taylor, Landing Stage. 

MANCHESTER: John Heywood, 143, Deansgate. 

Ostend: Kirkland and Cope. 

RorrsrpaM: H.A.KramersandS8on. — 

Unirep States: Sole Agent, W. H. Wiley, 15, Astor-place, New 


Lehmann and Wenzel, Kirntnerstrasse. 

NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, MR. CHARLES 
GitBsErt, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our Sole Agent for the United 
States, Mr. W. H. Wiuky, 15, Astor-place, New York. The prices 
of Subscription (payable in advance) for one year are: For thin 
(foreign) paper edition, 11. 16s. Od.; for thick (ordinary) paper 
edition, 20. 0s. 6d., or if remitted to Mr. Wiley, 9 dollars for thin 
and 10 dollars for thick. 








The latest scientific publications of Messrs. JoHN WILEY AND 
Sons, of New York, may be inspected and purchased in the 
Inquiry-Room attached to the Office of this Journal. A list of 
these works is published from time to time in the Publications 
Column of our Advertisements. 


ADVERTISEMENTS. 

e for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
6 p.m, on Thursday. ; 

SUBSCRIPTIONS, HOME AND FOREIGN, 

The prices of subscriptions to ENGINEERING for Twelve 
Months, payable in advance, post free (including Double Numbers), 
are as follows :— 

For the United Kingdom ................ £1 9 2 

For India, Ceylon, the Straits Settlements, China, and Japan :— 





The cha: 





For thin paper copies.......... £2 0 6 
» thick fs ora:tm he Winied £2 738 
For countries included in the Postal Union :— 
For thin paper copies.......... £116 0 
» thick ow UL Weedeads £2 0 6 


All accounts are payable to the publisher, Mr. CHARLES GILBERT. 
Cheques should be crossed ** Union Bank, Charing Cross Branch.” 

Foreign subscriptions, when sent by Post Office Order, should be 
advised to the Publisher. 


Office for Publication and Advertisements, Nos. 
35 and 36, Bedford-street, Strand, London, W.C, 


TELEGRAPHIC Apvpress—ENGINEERING, LONDON. 
TRLEPHONE NUMBER—3663, 


ENGINEERING is registered for transmission abroad. 


CONTENTS. 
PAGE | 
The Cruise of the ‘‘ Meander” 
(Illustrated) 441 
The Institution of Naval 
Architects 
The Paris Metropolitan Rail- 
way (lllustrated) 
The Efficiency of the Edi- 





Railway Brakes............ 454 

The Edinburgh Industrial 
po err peer i 

443 |The Weather of April, 1886 456 


bridge 





son-Hopkinson Dynamo |The. Tilbury Deep-Water 
(Ulustrated) .........+0+ Dt CRORE no so ogtnde dd cadacd 458 
Prismatic Gunpowder (II- || Hawkesbury Bridge ..... 
Ce) eee eEOrinEe 446 || Friction at Different Veloci- 
Notes from the United States 447 || ties(Jllustrated) ........ 458 
The Paddle Steamer ‘‘Mona’s _|| Forced Combustion ...... 458 
Queen” (Illustrated) .... 448) A Bridge Question ........ 459 
Closed Stokeholds (Jilus.) .. 448| Eggertz Carbon Test ...... 459 
Notes from the South-West 450) Marine Engine Economy .. 459 
Notes from the North...... 451 The Dimensions of Screw 
Notes from South Yorkshire 451 PRUE nen cccccccese 459 
Notes from Cleveland and |, High-Speed Engines ...... 459 
the Northern Counties .. 451 Water Gas (Jllustrated) .. 459 
English and Foreign Rail- |; MEIBGOMIANGR . .. .. oc ccceccee 460 
ways Compared ........ | Forced Combustion (Illus.) 461 
The Colonial and Indian | “Engineering” Patent Re- 
Exhibition ...........000 454| cord (1llustrated)........ 460 


With a Two-Page Engraving of the ISLE OF MAN STEAM 
ooeEE” COMPANY’S PADDLE STEAMER “ MONA’S 


NOTICES OF MEETINGS. 

Tue Institution oF Civit ENGINEERS.—Ordinary meeting, Tues- 
day, May llth, at 8 p.m. Papers to be further discussed: ‘The 
Mersey Railway,” by Francis Fox, M. Inst. C.E. ‘‘ The Hydraulic 
Passenger-Lifts at the Underground Stations of the Mersey Rail- 
ways,” by William E. Rich, M. Inst. C.E, Paper to be read, time 
permitting: ‘*‘Modern Machine Tools and Workshop Appliances 
for the Treatment of Heavy Forgings and Castings,” by William 
W. Hulse, M. Inst. C.E. 

IRON AND SreEL InstITUTE.—The annual general meeting of the 
Tron and Steel Institute will be held at 25, Great George-street, 
Westminster, on Wednesday, Thursday, and Friday, May 12th, 13th, 
and 14th, commencing each day at 10.30 a.m. The report of the 
Council will be read, the Bessemer Gold Medal will be presented to 
Mr. Edward Williams, and the President (Dr. Percy) will deliver a 
short address, The following papers will be then read and dis- 
cussed ; the first four are adjourned papers: 1. ‘On the Manu- 
facture of Tin Plate,” by Mr. Philip W. Flower, Neath. 2. “On 
Certain Accessory Products of the Blast Furnace,” by Mr. Thos. 
Blair, Wingerworth, 3. “On the South Chicago Blast Furnaces, 
and some Points in American Blast Furnace Practice,” by Mr. 
Fred. W. Gordon, Philadelphia. 4, ‘‘On Krupp’s Pyrometer,” by 
Mr. A. von Bergen, Darlington. 5. ‘On Steel Wire of High Tena- 
a by the President. 6. ‘On a Rare Blast Furnace Cinder,” 
} A the President. 7. ‘On Blow-Holes in Open-Hearth Steel,” by 

tr. John Head, London. 8. ‘On Neutral Lining for Metallur- 


gical and other Furnaces,” by M. Ferdinand Gautier, Paris, 
Cast Iron,” by Mr, Thomas Turner, 


9. “On the Composition of 








Mason College, Birmingham. 10. ‘‘On Wrought-Iron Conduit 
Pipes,” by Mr, Hamilton Smith, Jun. 11. ‘‘ On Chrome Steel,” by 
M. Brustlein, Unieux, France. 12. ‘‘On the Endurance of Steel 
Rails,” by Mr. F. W. Webb, Crewe. 13. ‘‘On Experiments made 
with Steel Rails in Russia,” by Mr. Beck-Guerhard, St. Petersburg. 
14. ‘On the Application of Very High Powers to the Study of 
Microscopical Structure of Steel,” by Dr. Sorby, F.R.S., Sheffield. 
15. ‘‘On Certain Descriptions of Indian Castings,” by Mr. C. P. 
Clarke, London, Copies of the — to be read may be obtained 
in advance by members who intend to take part in the discussion. 

Tue Socigty oF TELEGRAPH ENGINEERS AND ELECTRICIANS.—Thurs- 
day, May 13th, at 8 p.m., meeting at the Institution of Civil En- 
agg 26, Great George-street, 8S.W. ‘‘ Long Distance Telephony,” 

y W. H. Preece, F.R.S., Past-President, 

Tue PaRKES Museum, 744, MarGaret StREET, W.—Thursday, 
May, 13th, et 8 o’clock, a lecture will be delivered by Mr. R. 
Warrington, F C.S., on ‘Recent Investigations on Well Waters.” 
The chair will be taken by Prof. H. E. Armstrong, Ph. D. 
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ENGLISH AND FOREIGN RAILWAYS 
COMPARED. 


THERE is no subject connected with railway en- 
terprise and administration that so frequently evokes 
hostile criticism towards England, as the greater 
cost of the construction of English railways as 
compared with that of railways in other countries, 
This is, no doubt, a serious consideration from every 
point of view. Itis by no means easy to estimate 
how much of the difference in the prosperity or 
adversity of particular trades and industries in 
specific districts, or in the country as a whole, is 
due to this greater first cost in railway construction, 
nor is it an easier matter to calculate how much 
our trade is indebted to the facilities which are 
afforded to it by the several items of which that 
increased capital expenditure is composed. It is, no 
doubt, a short cut to the desired result to say, ‘‘ The 
railways of the United States cost an average of 
12,7921. per mile, while those of the United King- 
dom have cost 42,4861. per mile. To pay in- 
terest at the rate of 5 per cent. on the railways 
of the United Kingdom would require a sum of 
40 millions sterling, -whereds if they had been 
built as cheaply as American railways, the sum 
required to be so expended would only have been 
about 12 millions sterling. In the latter case the 
trade of the country or the railway companies, or 
both, would have gained to the extent of 28 
millions sterling, which would have represented an 
enormous advantage to the country.” But such a 
statement does not meet the circumstances of the 
case, nor is it one whit more relevant to the real issue 
to say that if the English railways had been built 
at the same average cost as the American, the total 
capital expenditure would have been 240 millions 
instead of close on 800 millions, and that the 
average proportion of net receipts to total paid-up 
capital, instead of being only 4.16 per cent., as it was 
in 1884, would be about 14 per cent. The con- 
ditions of the two systems are such as to suggest a 
contrast rather than acomparison. In the one case 
the land required to be taken by the railways cost 
enormous sums of money ; in the other it cost little 
or nothing. In the one case, the railways were 
carried for many hundreds of miles over flat prairie 
lands, where the grading was extremely inexpensive ; 
in the other they were built in a country where 
tunnelling and embankments had constantly to be 
resorted to, and where the gradients were often 
very steep and difficult. In the one case the 
terminal accommodation provided cost comparatively 
little ; in the other it cost, as in the case of the 
London termini, enormous sums, that were un- 
avoidably entailed. In the one case the sum given 
as the average cost per mile applies to the railways 
almost entirely alone; in the other it includes 
many accessories, such as docks, canals, wharves, 
and steamers. In the one case the capital cost 
embraces large sums for Parliamentary contests; in 
the other no such expenditure has been required, 
since the law permits railways to be laid down 
without let or hindrance. 

The differences that have been referred to as dis- 
tinguishing English and American railways apply, 
mutatis mutandis, to the railways of other countries. 
In no country have circumstances combined to 
raise the cost to so high a figure as in England. 
A great deal of the capital so expended has been 
unproductive. Many millions have been wasted 
over the purchase of land at fancy prices, upon 
Parliamentary contests, upon the construction of 
lines that were never likely to pay, upon ‘‘ financing” 
the capital required for particular undertakings, and 
upon other matters that have since hung like mill- 





stones round the necks of the system as a whole. 
But, as already indicated, a great deal has also been 
expended in giving facilities that are not found to 
the same extent in other countries for the con- 
venience and development of traffic. It would bea 
very difficult process to separate the productive from 
the unproductive expenditure. The expenditure 
as a whole is, therefore, what we have to deal with, 
and it is now necessary that we should endeavour 
to ascertain how far this excess of capital expendi- 
ture affects the high cost which is entailed upon 
the public in respect of passenger and goods trattic. 

Before, however, proceeding to consider this 
point, attention may be called to the fact that the 
capital expenditure upon British railways is con- 
tinually increasing relatively to the mileage open. 
Between 1873 and 1884 the total capital invested 
in British railways rose from 5884 to 8014 millions. 
In the same interval the mileage of railway open 
rose from 16,082 to 18,681 miles. There was thus an 
increase of 213 millions of capital for an additional 
mileage of only 2599 miles, representing an average 
addition to capital of over 82,0001. per mile con- 
structed in the interval. This increased capital was, 
no doubt, largely expended otherwise than in the new 
mileage, so that the fact stated sufticiently shows 
the tendency to a large increase of capital expendi- 
ture on existing lines, and it is not too much to 
conclude that a good deal of this additional outlay 
has been incurred in respect of items that should 
have been paid for out of revenue. Such a practice 
is entirely at variance with sound finance, and it is 
one that may, unless checked, lead our railways 
and their shareholders into a fiscal slough of de- 
spond, not to speak of the injustice which it inflicts 
on traders, who have to pay, in higher charges, the 
interest on the ‘* watered” stock. 

A very short and simple calculation will show 
the effect of this continual growth of capital per 
mile on the dividends of shareholders and the trade 
of the country. The average paid up capital per 
mile of line open in the United Kingdom in 1870, 
was 34,106/., as compared with 42,017]. in 1884. 
The difference by increase as between the two 
periods was therefore 79111. per mile. It is obvious, 
then, that if the whole of the 18,681 miles open in 
1884 had been constructed at the same average cost 
per mile as that shown in 1870, the total railway 
capital expenditure in 1884 would have amounted 
to .only about 655 millions instead of the 785 
millions actually paid up at the end of the latter 
year. This makes a difference of 130 millions. If 
the expenditure had been limited to 655 millions, 
the net earnings in 1884 would have paid over 5 per 
cent. instead of only 4.16 per cent. over the whole. 
There is nothing to show how this immense increase 
of capital expenditure has been entailed. The pro- 
cess is a comparatively new one, since theaverage ex- 
penditure per mile open had actually decreased pre- 
vious to 1870, having been 35,523/.in 1854, 32,8041. 
in 1863, 34,979 in 1868, and finally, as alreadyshown, 
34,106/. in 1870. There is perhaps some excuse for 
the advance of 1094/. per mile that occurred between 
1872 and 1874, considering how the great increase 
that then occurred in all sorts of materials must 
have affected the cost of construction and other 
items. But what is there to account for the in- 
crease of 49391. per mile open that has occurred 
since 1874? This growth has been coincident with 
the lowest range of values that has ever been 
known. Every description of material has greatly 
fallen in price, land has been purchased on much 
easier terms, and there has been no material in- 
crease, if there has not been an absolute decrease, 
in the cost of labour. 

On comparing the feature of British capital expen- 
diture, to which attention has been directed, with 
the corresponding data available for other countries, 
there is no analogy discoverable that can justify what 
has happened in England. [In the United States 
the total cost of the construction of road and equip- 
ment over the 48,022 miles of line laid down in 1871 
was 433} millions sterling, or an average of 9000/. 
per mile. In 1883, 120,552 miles had been laid 
down, at a cost of 1337 millions sterling, or an 
average of 11,092/. per mile, so that in the interval 
there was an increase of 20921. per mile over the 
whole. But this increase is not difficult to ex- 
plain in the case of American railways, for in the 
interval the old roads had mostly been relaid 
in a much more stable manner, with heavier 
rails, the cost of labour had greatly increased, 
higher prices had been paid for land, and rail- 
way lines had been opened in many remote and in- 
accessible districts where both labour and materials 
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were exceptionally dear. The conjoint effect of 
these several items has been to add materially to 
the average expenditure, so much so, indeed, that 
it almost causes us to wonder that the difference 
has not been greater than it really is. It must 
also be remembered that in the interval there has 
been a great ‘‘watering” of railway stocks, and 
although that process is not understood to apply to 
the ‘‘ cost of road and equipment,” it probably does 
to some extent enter into the calculation. Then, 
again, the great increase of traffic has necessitated a 
much larger expenditure for rolling stock per mile 
of line open, and as the item of freight cars alone 
constitutes 14 per cent. of the whole cost of laying 
out a prominent line—the New York Central and 
Hudson River—this fact must have had a very ap- 
preciable influence. The proportions of the several 
items of outlay in the case of that line may be 
traced in the following official return of the ex- 
penditure incurred in its construction : 


TABLE I.—Cost of Laying Out and Equipment of New 
York Central and Hudson River Railroad to end of 1883. 
Miles operated in 1883, 953; miles of all tracks, 2684. 


Expenditure Expenditure’ Per Cent. of 
per Mile of | Total Ex- 


—_ penditure. 


Track. 
1=1000. | 





dols. dols. | 
Grading and masonry | 
Bridges < =e 
Superstructure 
Stations, &, .. bie ‘s 
Land and land damages .. 
Locomotives . . “ 
Carriages and baggage cars 
Freight cars .. om ¥“ 
Engineering, &c. 
Miscellaneous 


2,351 
| 580 
| 5,740 
| Lie 


239 89 





Total 110,571 41,204 





dols. 
139,637,173 
110,570,798 


Total capital account .. os o» 
» cost of line and equipment, &c. 


Difference 29,066,375 


There is, however, a stronger analogy between 
England and other European countries than there 
is in the case of the United States, and hence it is 
desirable to trace the movement of capital, in re- 
lation to mileage open, in some of the chief nations 
on the Continent. In the case of Germany the 
mileage of railway open in 1870 was 11,729 and 
the total cost of construction was 2034 millions 
sterling, being an average of 17,7711. per mile. In 
1883, the mileage open was 21,785 miles, and the 
total cost of construction was returned at 4624 
millions sterling, being an average of 21,236. per 
mile, so that in the interval the average cost of 
construction had increased by 34651. per mile, or 
less than one-half the increase that occurred within 
the same interval in the United Kingdom. It 
must be recollected that in Germany, as in the 
United States, a great deal of the capital expen- 
diture incurred over this interval was entailed by 
the necessary process of adding largely to rolling 
stock, and giving greater stability to works pre- 
viously carried out with more regard to economy of 
first cost than ultimate endurance. And it is also 
a point to be noted that at the present time the 
railways of Germany have cost just one-half the 
amount per mile that has been spent over English 
lines, although it is not pretended that they are 
intrinsically greatly inferior as regards at least a 
large part of their extent. 

But Germany, interesting as is the light it throws 
upon the question of capital outlay, has proceeded 
to a large extent in the same direction as our own 
country. There has not been, as might have rea- 
sonably been expected, a material reduction of 
average capital cost as the result of economy of 
construction, induced by cheaper and more durable 
materials, &c. When we come to deal with France 
and Italy, we find this recent movement of prices 
reflected in the capital outlay. In the former 
country, the total mileage laid down in 1872 was 
11,065, and the total capital outlay was 3463 mil- 
lions sterling, or an average of 31,317/. per mile. 
In 1883, the length of railways open had increased 
to 16,578 miles and the capital expenditure to 459} 
millions sterling, being an average of 27,704l. per 
mile. In the interval there had thus been a de- 
creased expenditure of 36131. per mile open. This 
is a greater amount of decrease than the increase 
that occurred in Germany over practically the same 
interval. In Italy the average cost of construction 
has been more uniform over the period, but the 
difference was in the direction of decrease, and 





amounted to nearly 1000/. per mile. Austria- 
Hungary has been more stationary than any of the 
other countries referred to. With 5906 miles open 
in 1870, she had incurred a capital expenditure of 
rather over 120 millions sterling, or 20,343l. per 
mile. In 1883, the length of line open had grown 
to 12,603 miles, and the capital expenditure to 263} 
millions sterling, being an average of 20,7371. per 
mile, so that the difference by increase in the 
interval was only 3941. per mile. 

It has now been proved that the addition made to 
the capital expenditure of British railways rela- 
tively to open mileage has been altogether pheno- 
menal and unprecedented. There has been nothing 
like it in any other country in the world. Nay 
more, the increase of cost per mile between 1870 
and 1884 has been equal to the total cust of the 
construction and equipment of the railways of many 
countries that have not the same facilities for 
purchasing cheap materials that we possess—Den- 
mark, Norway, and Sweden, for example. The 
following tabular statement will now show what has 
been the average expenditure per mile of railway 
open in the leading countries of Europe up to the 
present time—the figures in all cases being the 
latest that are available : 

TasiE II.—Mileage of Railways open in different Countries, 


with Total Cost of Construction, and Average Cost per 
Mile. 





Miles Con- Cost of | Average 


| structed. im uenwenagt rt x) 


Europe. 





£ | £ 
269,412,000 | 21,321 
30,730,000 
22,536,000 | 
20,514,000 
55,223,000 


Prussia... oh ob | 
Saxony... oe ++ 
Wurtemberg | 
Baden 

Bavaria 


12,636 
1,434 
968 


oo] 818 
| 2,883 





21,785 | 
1,885 
16,578 
1,795 
927 


Total Germany .. 462,636,000 
Belgium os 
France 


Switzerland 


4,550 
J , ef. 5,871 
Austro-Hungary.. 

Holland .. om 
Denmark .. 
Sweden 

Norway bs 
Russia in Europe. . 
United Kingdom... 801,464,000 


| 2,654,547,000 


42,486 








Totals and average 106,361 24,950 
| 








It is now desirable that we should endeavour to 
estimate how far the increase of traffic in the United 
Kingdom has necessitated or justified the enormous 
additions made to the capital outlay on our rail- 
ways when compared with other countries. 

In the United Kingdom the total quantity of 
merchandise carried on all railways increased from 
178 millions of tons in 1872 to 266 millions of tons 
in 1884. This corresponds to about 11,000 tons 
per mile in the former and 14,000 tons per mile in 
the latter year. The total number of passengers 
carried in 1872 was 3364 millions, and in 1884, 683? 
millions, being an average of about 21,000 per mile 
in 1872, and 36,000 per mile in 1884. This is, no 
doubt, a very remarkable development, but it has 
been quite paralleled in some other countries. In 
the United States, for example, the number of 
passengers, carried increased from 150 millions or 
an average of about 26,000 per mile in 1872 to 3123 
millions, or an average of about 30,000 per mile 
open in 1884. In the same interval the tonnage of 
goods carried rose from 170 millions to 400$ mil- 
lions. The gross increase in the case of the 
United Kingdom was thus 88 millions, as against 
230 millions of tons in the United States. The 
increase of goods tratlic per mile open in the 
former was 3000 tons, and in the latter about 
11,000 tons. This is surely sufficient evidence 
that mere increase of traffic, considered as such, has 
not justified the remarkable disparity in the in- 
crease of capital expenditure already alluded to. 
The same fact is supported by the traffic returns of 
France, Germany, and other countries, all of which 
show a great increase of passengers and goods 
carried relatively to the mileage open, but no corre- 
sponding increase in the average relative capital 
expenditure. It comes, therefore, to this, that the 
case of the United Kingdom is from every point of 
view exceptional. That exceptional position was in 
the early history of the railway system excused by 
the plea that, as the pioneer, England had to pay 
for her experience, and that other countries were 
able to economise at her expense. But no such 
plea can be entertained with reference to the in- 





crease of capital since 1870, and it is largely due to 
that increase that the traflic of this country is now 
so seriously hampered and weighed down by an 
excessive scale of charges which, if greater economy 
had been practised, would never have been in the 
least degree necessary, if it is even necessary now. 
The relatively smaller capital of the railways in 
other countries has enabled them to take advantage 
of the great increase in traflic, and gross earnings 
therefrom, to reduce the charges of transport, but, 
as we Shall show in another article, while the gross 
earnings have largely increased, the net earnings of 
British railways have not by any means kept pace 
with the increase of traffic, for the reasons already 
stated. 








THE COLONIAL AND INDIAN 
EXHIBITION. 

THE opening ceremony of the Colonial and Indian 
Exhibition, which has been looked forward to so 
anxiously forsome time past, was duly performed on 
Tuesday last, and the result must have fulfilled the 
highest expectations of all well-wishers of the show 
that is this year taking the place of the past 
Fisheries, Health, and Inventions Exhibitions. 

It is so seldom that Her Majesty comes amongst 
her subjects in state—declining years, however, 
being a sufficient excuse—that any pageant the 
Queen now graces receives exceptional importance 
thereby. Tuesday’s ceremonial certainly proved 
this rule, and the brilliancy of the scene, both on 
the route through the Exhibition Buildings and in 
the Albert Hall, will long remain a pleasant memory 
to those who were fortunate enough to witness it. 
The weather was absolutely perfect, and there was 
no hitch throughout the proceedings to cause un- 
pleasantness or delay. 

Now that the Exhibition is open we shall have an 
opportunity of looking round and forming a judg- 
ment as to the prospects of its success, not only as 
a popular show, but as a means of affording to all 
classes of the Queen’s subjects, both in Britain and 
other parts of the world, what are the resources of 
the empire over which Her Majesty rules. 

Much yet remains to be done, although the Exhi- 
bition is in a more forward state than any of its 
predecessors has been. The official catalogue has been 
published, but this will play a subordinate part this 
year, as the various commissions will issue their own 
catalogues. That of Canada has already appeared, 
and consists of a volume of nearly 300 pages, a 
quantity of matter that one would think would be 
worthy of a general index. The exhibits have 
been divided into the following groups: 1, Agri- 
culture ; 2, Forests; 3, Fisheries ; 4, Mines and 
Minerals ; 5, Manufactures and Industrial Enter- 
prises ; 6, Education and Instruction ; and 7, Fine 
Arts. The fifth group is the most extensive 
and contains twenty-four different classes. New 
South Wales has divided its contribution into 
the following seven sections: A, Fine Arts; B, 
Education ; D, Furniture and other objects for the 
use or decoration of dwelling houses ; E, Fabrics ; 
F, Raw Products ; G, Machinery and Implements ; 
and H, Food Products. The other Australian 
colonies have adopted very much the same order of 
division, whilst the minor colonies have arranged 
their exhibits according to their special natures. 
We have already given a general notice of some of 
the main features of the show, and must leave more 
detailed descriptions of the various sections of 
the Exhibition until they have settled down into 
their places. 





RAILWAY BRAKES. 

Ir is perhaps only a truism to remark that 
wherever railways are in use accidents will arise ; 
as yet, at all events, no country would appear to 
enjoy that immunity from railway accidents which 
is supposed to be the anxious yearning of directors 
and general managers. The progress made by our 
colonies, as illustrated in the Indian and Colonial 
Exhibition, is no doubt highly creditable, and very 
satisfactory, but progress and civilisation bring 
their train many blessings which are the cause of 
great anxiety, and which even with the greatest 
care may at any moment result in disaster, unless 
every necessary precaution is taken. Recently we 
had to comment on the shocking accident at Monte 
Carlo, and now a telegram states that a very 
startling accident occurred to a train near Adelaide 
containing over 400 passengers, who, it says, owe 
their safety entirely to the fact that the train was 
fitted with the Westinghouse automatic brake. 
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We have frequently drawn attention to the 
sudden emergency character of our railway acci- 
dents, especially since the introduction of the 
block system, interlocking of points and signals, 
and other means of safety. The attempt has been 
to eliminate danger by making the arrangements for 
ordinary working so complete as to minimise the risk 
of it, and the greatly diminished number of rail- 
way accidents in proportion to the increased mileage 
is a proof of the success which has resulted from the 
various safety measures. A certain class of collisions 
has now almost disappeared, and the worst acci- 
dents in the future will be those arising from the 
most unexpected and unforeseen causes, probably 
due to the mistakes of men or the failure of ma- 
terial, two factors in railway working which will 
never be got ridof. Quickness of action in a brake, 
or the power to work promptly and simultaneously 
on trains of any length, is therefore of the most 
vital importance, and not only on account of the 
necessity for stopping as soon as possible, but that 
brakes may be possible at all on long as well as on 
short trains. In the United States, as we recently 
pointed out, an immense amount of work is going 
on in the equipment of freight trains, and trains of 
fifty cars 35 ft. long, or one-third of a mile in all, are 
easily handled on the steepest gradients, when fitted 
throughout with the Westinghouse automatic brake. 
This is a very remarkable feat to have performed, 
and that it is possible at all is due largely to 
the use of high pressure as against a vacuum. 
Even on long excursion trains, such as the one 
at Adelaide, only a pressure brake could be of 
service. 

It is not the least sign of the progress of our 
colonies that they should have without hesitation 
adopted our own Board of Trade conditions as em- 
bodying the necessary qualifications of a good 
brake ; whereas some of our own leading railways 
continue to use apparatus which is only awaiting 
the opportunity to illustrate, as before, the delusive 
character of its safety qualifications. The papers 
contain several instances in point this week. In 
one case a collision occurred at Sutton Coldfield, 
near Birmingham, between a London and North- 
Western train and some buffer stops, owing to a 
failure of the vacuum brake. In another case, a 
contemporary says, it was by the merest chance 
that a repetition of the Monte Carlo accident was 
only just avoided. It seems that as the express 
train from Cologne to Paris was approaching Terg- 
nier, which is the frontier station, the vacuum 
brake failed ; the train ran through the station at 
considerable speed, and left the rails after coming 
into collision with an engine, and causing injury to 
several passengers. It will be noticed that in both 
these instances it was the failure of the brake which 
caused the accident, and that the trains were really 
in just the same condition as those at Monte Carlo, 
on which no brakes were in use at all. Thata 
safety appliance should act when wanted goes with- 
out saying, and the Northern of France Railway 
Company, of whose vehicles the train was com- 
posed, must have by this time regretted that they 
have formed the exception to the rule of all the 
other French railway companies in having adopted 
a non-automatic instead of an automatic brake. 

The third case is one of considerable interest on 
account of the position alwaystaken up by the London 
and North-Western Railway Company, and as Mr. 
Chamberlain, a past-president of the Board of Trade, 
was an eye-witness, he will be able to supply a very 
practical confirmation, should any be necessary, of 
the necessity for the conditions recommended by 
the department he controlled. The details will be 
found in another column, but we may briefly men- 
tion that on the 5th inst. a London and North- 
Western train separated from its engine when 
approaching the tunnel leading to the New-street 
Station, Birmingham, and rushing down the steep 
gradient, dashed through the station, to the great 
alarm of the passengers and many people on the 
platform. Fortunately the driver discovered the 
mishap promptly, and the line being clear ahead, 
managed to keep out of the way for a time, 
so that the collision was comparatively slight. 
Though claiming to be constructed so as to meet 
such contingencies, the vacuum brake in use 
on the London and North-Western Railway is 
evidently nét yet up to the mark of the Board of 
Trade requirements. Given plenty of time, there 
may be a chance for the due observance of its ex- 
cellencies, but for emergencies, as we have 
frequently pointed out, only the quickest and most 
efficient self-acting apparatus is good enough. 





THE EDINBURGH INDUSTRIAL 
EXHIBITION. 


Ir is fully two years since the idea of holding 
the present Industrial Exhibition at Edinburgh 
originated ; but the project only took definite 
shape about the beginning of last year, when 
the first public meeting was held in connection 
with the matter. Of course, a guarantee fund 
was a sine qué non in the eyes of the active pro- 
moters of the undertaking, and for some time after 
it was launched it met with only a lukewarm recep- 
tion. By-and-by the Town Council of Edinburgh 
voted a subscription of 2500/. in the hope that such 
an amount would give it a good start, and after some 
negotiation and urgent solicitation, the Town 
Council of Glasgow voted to the guarantee fund a 
similar amount. But even with these two large 
sums by which the subscription list was headed, 
the fund ‘‘ hung fire” to a certain extent every 
now and then ; still other corporations from time to 
time were induced to follow the example set by 
those of Edinburgh and Glasgow, and eventually 
the sum of 25,0001. was reached, which was the 
amount aimed at by the promoters of the guarantee 
fund ; and the amount has since been increased to 
about 37,0001. When the lesser sum was reached 
or believed to be tolerably certain, the organisation 
of the promoters and their classification into com- 
mittees was proceeded with, and plans for suitable 
buildings in which to hold the exhibition were 
advertised for. Ere this time, however, the Town 
Council of Edingurgh had granted the free use of a 
portion of the West Meadows in the south side of 
the city as the site of the buildings, extending to 
an area of about seven acres, and most conveniently 
situated. 

Some twenty sets of competitive plans were re- 
ceived, and that which was selected almost by 
universal assent was the set forwarded by Messrs. 
John Burnet and Sons, architects, Glasgow, who 
had associated with themselves, Mr. Charles C. 
Lindsay, a civil engineer of Glasgow. The second 
premiated design was that of Mr. William Hamil- 
ton Beattie, an Edinburgh architect; and the 
amount of his premium was 751. We do not 
intend on the present occasion to give any de- 
tailed account of the structure which has been 
erected from the successful designs of Messrs. 
Burnet and Lindsay, as we hope to be able shortly 
to give avery fully illustrated description. In the 
meantime, however, we may mention a few facts so 
as to give our ‘readers a general notion of the 
character of the building. 

They are in two portions, a permanent structure 
which, resting on a concrete foundation, is con- 
structed of brick and cement, and is surmounted by 
a roof of iron and steel girders terminating in three 
domes, the central and largest of which is upwards 
of 100 ft. high. The central portion of the perma- 
nent structure is agrand hall capable of providing 
room for an audience of 9000 or 10,000 persons. 
Immediately around this grand hall there are 
several galleries made specially suitable for exhibi- 
tions of pictures. In all there are courts set 
apart for the fine arts, having a total length of 
650 ft. by 30 ft. wide, and 27 ft. in height ; and the 
display of pictures in this department by British 
and Continental artists will certainly be on a very 
much grander and more extensive scale than any- 
thing of the sort ever seen in Scotland before. That 
is a matter, however, on which we need not now 
enlarge any further. 

As to the temporary buildings, which open east- 
wards from the grand hall, we may mention that 
their leading feature is the main avenue or corridor 
which extends to a distance of 750 ft. Along the 
centre of this avenue there are many very large 
exhibits, of some of which we shall subsequently 
have to speak in detail; and along the sides and 
against the walls there are exhibitors’ stalls in great 
variety. Leading offthe mainavenue therearetwenty- 
six separate courts, thirteen to the north and thirteen 
to the south, or to left and right, respectively. 
These courts are each 135 ft. long by 50 ft. wide. 
Those on the right are chiefly devoted to minerals, 
mining, and quarrying, together with the machinery 
in motion ; while in the courts to the left there are 
exhibited metal goods, ornamental furniture, and 
house decorations generally, educational appliances, 
textile fabrics, &c. At the extreme east end of the 
main avenue there has been erected what is called 
‘Old Edinburgh,” which is an old-fashioned street 
on either side of which there have been reproduced 
fac similes of some houses and other buildings inti- 





mately associated with famous residents in Edin- 
burgh two or three centuries ago, and with interest- 
ing events in the history of the Scottish capital. 
This reproduction redounds very much to the credit 
of the architect, Mr. Sydney Mitchell, who has 
successfully carried out the idea taken from South 
Kensington. In this street of ‘‘Old Edinburgh” 
there are some forty shops, all of which have 
been let at rents varying from 25/. to 801. each 
for the period of six months during which the 
Exhibition is to remain open—May till October. 
The rents derived in this way will well-nigh cover 
the outlay of about 38001. involved in carrying out 
the reproduction. To the right and left of ** Old 
Edinburgh” there are other eight courts, each 
110 ft. long and 50 ft. wide. 

At first arrangements were made for giving ex- 
hibitors about 78,000 square feet of space, but as 
a result of careful revision it has been found pos- 
sible to place at their disposal 110,000 square feet, 
and as all the space has been fully applied for, if 
not actually occupied, there have been more ex- 
hibitors than the Committee anticipated. Alto- 
gether, there are about 2000 exhibitors, whose 
rents for space will amount to about 12,0001. 

We may add at this point that the work up to 
the present, in connection with the undertaking, 
has been divided over fifteen committees, consisting 
in all of 150 gentlemen. The convener of the 
Executive Council of the Exhibition is Dean of 
Guild Gowans ; Mr. James Marchbank, §8.8.0., is 
the secretary ; and Mr. H. A. Hedley, who has 
been officially connected with three somewhat 
similar undertakings in London, is the general 
manager. 

One of the most prominent of the trophies oc- 
cupying the eastern portion of the main avenue 
is a range of four new locomotive engines from 
Glasgow, which has, in the lapse of years, be- 
come the greatest seat of locomotive engineering 
in this country. We cannot speak of this portion 
of the Exhibition at present in any detail, which 
is also true of all the other portions ; but we may 
mention that one of the engines is the first that 
has been completed in the new establishment, 
which has. already been described in ENGINEERING, 
and is the property of the Clyde Locomotive Com- 
pany (Limited). It is the first of eight engines 
built to the order of the Highland Railway Com- 
pany. The engine standing next in order has been 
built for the Caledonian Railway Company ; and 
the other two have come, respectively, from the 
works of Messrs. Diibbs and Co. and from the 
Cowlairs Works of the North British Railway 
Company. 

The department of machinery in motion will 
doubtless be universally regarded by visitors as the 
finest thing of the kind which they have yet seen 
in Scotland. Placed under the management of 
Mr. Arthur Carey, of London, who superintended 
the machinery department of the Inventions Ex- 
hibition, this portion of the Edinburgh Industrial 
Exhibition extends over nine of the courts to 
the south of the main avenue, covering an area 
of 13,000 square feet. In a sense, all the nine 
courts are made continuous with one another, 
and the engines that are used in driving the 
machinery in motion, including the dynamos for 
the electric lighting, give a total of 1400 horse- 
power. There are four lines of shafting, each 
274 ft. in length, about one-fourth being 34 in. 
in diameter, and most of the remainder is 3in. in 
diameter. It is all made of basic steel, and was 
supplied by the Glasgow Iron Company from their 
steel works at Wishaw. The erection of the same 
was done by Messrs. G. and W. Bertram, a well- 
known Edinburgh firm of engineers, who make 
paper-making machinery their leading specialty. 
The same firm supply an engine of about 250 horse- 

ower, which will drive two lines of the shafting. 

essrs. Douglas and Grant, Kirkcaldy, also exhibit 

a very fine example of their well-known Corliss 

engine; which will likewise supply a certain portion 
of the driving power. 

Electric lighting will also form a very promi- 
nent feature of the Edinburgh Exhibition. The 
systems brought intc practical requisition are 
the Thomson- Houston, which is shown by Mr. 
Richard Miller, Glasgow; that of the Giilcher 
Company, whose dynamos will be driven by a 
Robey horizontal twin-engine of 50 horse-power ; 
that of the Brush Company, who have four dy- 
namos for fifty-five are lights in the north 
section of the buildings, and two Victoria ma- 
chines for lighting ‘Old Edinburgh” with 250 
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glow lamps; that of Messrs. Andrews and Co.» 
Glasgow, who have the largest dynamo in the Ex- 
hibition, one weighing 5 tons, anda second dynamo 
(in reserve); and the system of Messrs. King, 
Brown, and Co., Edinburgh, who, in addition 
to doing a certain portion of the lighting, will 
provide power for driving an electric railway 
in the open grounds. Messrs. Daniel Adamson, 
Messrs. Marshall and Co., Gainsborough, and 
Messrs. Robey, of Lincoln, supply practically all 
the power required for driving the electric light- 
ing plant ; and the firms that provide the steam 
power are Messrs. Daniel Adamson, Pennan, of 
Glasgow, Sinclair, of Leith, and Babcock and 
Wilson, Glasgow. It is said that there will be in 
all 3150 lamps, furnishing light equal to 570,000 
standard candles; and the cost of the lighting 
will be about 50001. This department is under the 
professional superintendence of Mr. W. A. Bryson, 
Edinburgh, acting in conjunction with Mr. Carey, 
whose assistant, by the way, in the machinery de- 
partment, is Mr. Thomas Young, Glasgow. 


THE WEATHER OF APRIL, 1886. 


Apnrit has been rather cold, with some severe and 
some very fine weather. Several days were bright 
and warm, and many nights were clear and cold. 
The mean atmospheric pressure and temperature, 
at extreme positions to which the Isle of Man is 
central, were as follows : 
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The distribution of rain in amount and fre- 
quency may be roughly inferred from the following 
results : 


Places. Difference 


| Rainy Days. Amount. | trom Normal 


Winds have prevailed from all directionse so that 
the daily general directions of the winds over the 
British Islands give a very feeble resultant from 
N.N.E., the normal resultant being W.S.W. The 
mean distribution of atmospheric pressure was 
almost normal. The mean temperature was season- 
able in the north, but much below the average in 
the south. The north only had more than the 
normal rainfall, but generally it was very near the 
seasonable amount and frequency. The barometer 
ranged between 30.45 in. on the 15th, and 28.6 in. 
on the 8th. The highest temperature, 71 deg., was 
registered on the 24th at Hereford ; the lowest, 
23 deg., on the 2nd at Nairn. With the cessation 
of the stormy season the great differences of tempe- 
rature locally disappear ; but on the 27th, 8 a.m., 
Aberdeen reported 60 deg. in contrast to Sum- 
burgh 36 deg., and Jersey 59 deg. to York 
39 deg. Aurora was seen in the north of Scot- 
land on the 4th, 11th, and 29th. Thunder-storms 
occurred in England on the Sth and 24th, and 
lightning and thunder were reported in places 
on several days. Solar haloes were seen in the 
vicinity of London on the Ist, 3rd, and 7th. From 
the Ist to the 10th the winds were from 8. to W., 
fresh te strong, with occasional showers, though 
the first six days were fine and sunny ; the weather 
then became rather cold. Bright s.nshine registered 
74 per cent. on the Ist, 58 on the 3rd, 69 on the 
Gth at Kew. On the 7th 1.03 in. of rain was 
measured at Valencia. From the 11th to the 19th 
the winds were from N.W. to N.E., light to mode- 
rate, cloudy, but less rainfall. On the 10th-11th 
4in. or 5in. of snow fell in Worcestershire. From 
the 20th to the 30th the winds were chiefly from 
E. to 8.E., light to moderate, fine and dry, rain 
occasionally, though generally balmy with warm 
sunshine by day, cold at night, with frost in places. 
On the 23rd, 25th, and 26th the sky was almost 
cloudless. On the 24th the maximum temperature 
at Kew was 65deg. A sudden and great fall of 
temperature occurred over England on the 28th. 
At Oxford, Cambridge, and London maxima vary- 


in. in. 
2.35 above 0.16 
2.32 below .13 
3.28 oe -73 
1.39 } 41 


Sumburgh 
Scilly .. 
Valencia 
Yarmouth 
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ing between 64deg. and 68deg. were registered 
between 11 a.m. and 1 p.m., but in the course of 
two hours the thermometer fell as much as 17 deg. 
at Cambridge and 12 deg. at Oxford, while in Lon- 
don a fall of 15deg. took place by 6 p.m. During 
the 29th a considerable depth of snow fell over 
north Wales and the northern counties of Scotland. 

There were 13 days of clear weather in Ireland 
and 7 or 8 in Great Britain. The south of England 
had 14 days of overcast weather, Ireland only 8. 
Ireland ought apparently to have scored the most 
sunshine and south and east England the least. 
During the five weeks ending May 3rd, the dura- 
tion of bright sunshine, estimated in percentage of 
its possible duration, was in these islands altogether 
38, Channel Isles 46, north Scotland 41, south 
England and east Scotland 40, south-west and east 
England 39, west Scotland 38, north Ireland 36, 
south Ireland and central England 35, north-west 
England 33, north-east England 31. 


NOTES. 
ILLUMINATION AT THE City OF Mexico, 

TuE city of Mexico, being one of those places 
on the border line between enlightenment and 
barbarism, is provided with very good illumination 
under circumstances of great difficulty. The long 
transportation and high tariff raise the price of 
kerosene oil to 1 dollar per gallon for the same 
quality as is sold in the United States for 10 cents 
per gallon. Illuminating gas is sold at 7} dols. per 
thousand, and is not generated from coal, but from 
a resin brought into the city on the backs of Indians. 
The rarity of the atmosphere at an elevation of 
8000 ft. above the sea reduces the intensity of com- 
bustion to such an extent that both gas and oil give 
much feebler flames than near to the sea level, pro- 
bably less than two-thirds of the same illuminating 
power. This rarity of the air, however, increases 
to some extent the apparent brilliancy of electric 
lights, which are widely introduced when the cir- 
cumstances are considered. The lights are intro- 
duced on the beginning of a system which will 
eventually comprise 80 high towers carrying four 
are lamps of 4000 candle-power each. The present 
cost of electric illumination is excessive, as in 
Mexico coal costs 22 dols. per ton and wood 12 dols. 
percord. Careful consideration is being given to 
plans for the utilisation of peat bogs near the 
city as a source of fuel for the electric light stations. 


DIAtToMITE IN SKYE. 

Extensive deposits of diatomite have been found 
in the Island of Skye. The mineral occurs in 
abundance at Loch Quire and Loch Columbkill, and 
in smaller quantities in Glen Snisdale, and at 
Sartel. Samples from Loch Quire show on analysis 
963 parts of diatomaceous frustules to the 100, 
whilst 100 parts of the material absorb 269 of 
water. Engineers chiefly know this material from 
its use under the German name of kieselguhr, as an 
absorbent of nitro-glycerine in the manufacture of 
dynamite, and as a non-conducting coating applied 
to the exterior of boilers and steam pipes. But it has 
a score of other uses. It is valuable for the manu- 
facture of silicate and ultramarine paint ; it is pecu- 
liarly adapted to the making of silicious glaze for 
pottery, and in the minor arts it plays many useful 
parts. The deposit in Loch Quire, as far as yet ex- 
plored, shows about 72,000 tons of diatomite, 
when dried, while appearances point to the pro- 
bability that there are at least 150,000 tons. The 
material here found is remarkable for the small 
number of varieties of diatoms found in it. There 
are only sixteen families, three under the heads of 
navicula and epitherma, showing the greatest 
number of varieties, whilst under the heads of 
surinella, cyclotella, encyonema, and others, a 
couple of varieties in each case exist, such ‘as melo- 
sira, gonphonema, and camphylodiscus, and others 
show but one variety each. The loch appears to be 
a voleanic blow-hole or neck of great depth ; the 
stream which meanders through it has gradually 
filled it up within 3 ft. of the top with this deposit, 
over which there is a layer of vegetable matter of 
sufficient density to bear the weight of a man. 


THE SurAM TUNNEL SANCTIONED. 

The Russian Government has made up its mind 
about the Suram Pass Railway. At a meeting of 
the Committee of Ministers at St. Petersburg a few 
days ago, it was decided to construct the tunnel, 
although the route first planned is slightly varied. 
Under the scheme sanctioned the new line will 
start from the Malita station, on the Black Sea 
side of the Lesser Caucasus, and run 8} versts, or 





a little more than six miles to a point selected for 
the tunnel. This will cost 2,173,000 roubles, or 
217,300/., being at the rate of over 36,000/. a mile. 
The second section, comprising the tunnel and a 
line 13} versts, or nine miles long, as far as Michae- 
lova, on the Tiflis side of the Lesser Caucasus, will 
cost 8,401,000 roubles (840,100/.), or over 93,0001. 
a mile, The first section will be constructed by 
the Transcaucasian Railway itself, the second by 
the Russian Government, and both will be com- 
pleted in three years’ time. In this manner a final 
settlement has been arrived at of a question which 
has been under discussion for the last fifteen years. 
When complete, the new line will relieve the con- 
gestion of oil traffic on the existing railway, but the 
petroleum industry is developing so rapidly that 
the Government contemplates preserving and work- 
ing the line across the Pass as well as the tunnel 
line sanctioned. A _ pipe line, if constructed 
specially for the petroleum trade, would only 
absorb the traflic in refined petroleum ; the heavy 
crude and lubricating oils, the residue, and the 
light oils, would still make use of the railway, At 
the same time a new trade is rapidly growing up 
between the Caucasus and Europe, thanks to the 
enterprise of the Greeks and the French, and large 
consignments of wine, maize, silk, and iron ore swell 
the traffic of a railway which most English people 
imagine to be only employed for military purposes. 


THE GEOLOGY OF EASTERN TONQUIN. 

M. Jourdy is probably the first geologist who has 
examined the rocks of Tonquin, and his first survey, 
the results of which have been communicated to 
the French Academy of Sciences, is therefore of 
special interest. Limestone of the carboniferous 
era is common in Tonquin and Annam, and M. 
Jourdy has discovered spirifers in it. Some fossils 
picked up on the battlefield of Dong-Song have 
been found to be of triassic origin by Professor 
Douvillé. Some plants brought from the coal basin 
of Hone-Gay are recognised by M. Zeiller as be- 
longing to the Rhetian flora. In the interior of the 
country the trias is superposed on the carboniferous 
formations, whilst in the littoral the coal basin of 
the sub-liassic age rests directly on the carboni- 
ferous limestone in one of its folds. In the interior 
also an anti-clinal fold following the mandarin road 
of Hanoi to Langson. determines the orographic 
law of all the region, the most characteristic feature 
being the marble hills of Bac-lé. On the littoral 
and on the borders of the Delta the carboniferous 
limestone on which rests the coal basin follows the 
Bay of Along and ascends into the interior to Dong- 
Trien, whilst the superior layers of the basin dis- 
located in the Delta go up to the north of Bac-Ninh. 
The coal basin of Hone-Gay is extensive, and its 
working will be easy, for the double seam is thick, 
and it is close to the sea; but the quality of the 
coal is inferior, and it cannot be used for steam 
engines unless mixed with richer coal. There are 
many signs of igneous action in Tonquin—for 
example, quartzites in contact with the limestones 
—and there is a line of fracture, perpendicular to 
the line of the foldings in Eastern Tonquin, which 
is traced by the axis of the Delta, prolonged by the 
upper course of the Red River, and which repro- 
duces itself in all Indo-China to the junction of the 
Asiatic continent with Oceania. 


ExpLosion oN Boarp THE ‘‘ CoLLINGWooD.” 

Last Monday H.M.S. Collingwood steamed out 
of Spithead to test the Vavasseur mountings of her 
after pair of 43-ton guns. She was to fire six rounds 
from each, two with reduced charges of 221} lb. of 
cocoa powder, and four with full charges of 295 Ib. 
The projectile was to be common shell weighing 
714 lb. But the first round from the left gun, after 
the ignition of a scaling charge of 73}1b. of powder, 
ended the day’s programme abruptly by carry- 
ing away 6 ft. of the muzzle of the gun. Fortunately 
no one was hurt, although the deck and bulwarks 
were ploughed up and indented with the fragments. 
Examination showed that the gun had parted 
nearly at the place where the inner tube emerges 
from the coils by which it is surrounded, just in 
the same way as did the 6-in. gun which burst a 
few months ago on board the Active. At that time 
elaborate experiments were made to show that 
there must have been some obstruction in the bore, 
but without success. Now, such an exéuse is unten- 
able ; the scaling charge puts it out of court, and 
the authorities will be obliged to recognise the 
obvious fact that a gun constructed for use with 
a quick-burning powder cannot withstand the 





strains set up by the slow-burning explosive 
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now in use. Formerly the pressure in the bore 
began to fall immediately the shot started, and 
fell so rapidly that before the projectile reached 
the muzzle it was practically expended. But now 
the combustion of the powder continues after the 
shot is under way, and consequently a high pres- 
sure is maintained for a long way down the gun, 
and, as the present accident shows, right past the 
strengthening coils to a part where there is nothing 
but the internal steel tube to resist it. The French 
have already found this out, and have forestalled 
the action of the powder by cutting off several feet 
of the muzzles of their earlier guns, not a very 
satisfactory method of dealing with the subject, 
but preferable to leaving them to be blown off. 


Tue Reckenzaun Exectric Moror. 

A Reckenzaun motor, made by Messrs. Stephens, 
Smith, and Co., of Cuba-street, Millwall, for the 
Trafalgar Collieries, Drybrook, Gloucestershire, 
has been subjected to long series of tests by 
Messrs. Alabaster, Gatehouse and Co., to determine 
its efficiency. As the machine will be required to 
develop very variable amount of power, the tests 
were made to cover a wide range, rising from 5 to 12 
electrical horse-power. Under all conditions between 
these limits the efficiency was either 70 per cent. 
or more, the maximum being 72.5. The weight of 
the motor was 402 lb., and the resistance of its 
armature and field magnets .2 ohm and .16 ohm re- 
spectively. It has only two brushes, and these 
were not shifted or adjusted during the tests ; they 
were placed in a position so that the direction of 
rotation of the armature can be controlled by 
merely reversing the direction of the current 
through the armature. The following Table gives 
a summary of the results of the tests : 
Reckenzaun Motor. 
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1 1020 | 105 35.5 4.98 3.568 71.65 
2 1013 | «#107 40.0 6.73 4,027 70.50 
3 982 | 104.75 39.5 5.55 3.930 70.8 
4; 860 | 95.5 43.25 5.53 3.870 70.0 
5 970 106.5 43.0 6.14 4.385 71.4 
6 ¢ 101.78 46.75 | 6.38 4.500 70.6 
7 | 1022 113.6 47.0 7.15 5.110 71.4 
8 1048 114.88 47.75 | 7.85 5.240 71.3 
9 1047 121.88 53.0 8.66 6.282 72.5 
10-1070 122.64 54.0 8.87 6.420 72.3 
11 | 950 113.87 62.0 9.46 6.650 70.3 
12 | 1040 127.7 72.0 | 12.82 8.85 71.8 
| 


It is gratifying to find that the prognostication 
that the electric motor is essentially a wasteful 
machine is being rapidly disproved, and that it is 
coming into practical use. 


PetroLeuM Exursition IN Russia. 

The Imperial Russian Technical Society is making 
preparations for a Petroleum Exhibition, to be held 
at St. Petersburg, which will not only show the 
condition of the native petroleum industry, but also 
enable foreign countries to exhibit the appliances 
for manufacturing oils, &c., from the raw product, 
and employing them for purposes of illumination. 
Should all go well with the project, we trust that 
this country will not be apathetic or indifferent in 
making known to Russia what she can do to facili- 
tate the expansion of the native industry. It would 
be easy to prepare a large list of what the English 
exhibits might be, but we need only specify pump- 
ing engines, distilling apparatus, machinery for 
making candles, petroleum-fed furnaces, storage 
tanks, tank steamers, street tank wagons, and lamps, 
to indicate the extensive sphere that exists for 
enterprise and activity. In the matter of petro- 
leum illumination much may be done, as few 
Russian provincial towns are provided with gas, or 
are able to obtain cheap gas coal, and now that the 
inexpensive kerosine from Baku is being carried at 
low rates to every railway port in the country, its 
use is being favoured for public as well as domestic 
purposes. Of late years immense progress has been 
made in the manufacture of lamps, and the Germans 
have displayed considerable activity in pushing their 
sale in Russia. None that they have produced, 


however, can compare with the Defries safety lamp, 
which is not only so constructed as to prevent the 
oil flowing out and reaching the flame if upset, but 
further possesses the special feature of being able to 
burn the heavy safe oils which are a peculiarity of 
the East. 


For years there has been as great a de- 











mand in Russia for a lamp to burn the heavy 
petroleum of Baku as there has been in this 
country for a perfect non-explosive lamp that 
would dispense with the inquests, which take 
place almost every week in the metropolis on the 
victims of explosive paraffin and petroleum lamps. 
Now that an English manufactured lamp has 
achieved a practical success in these respects, there 
will be an increased readiness on the part of Russian 
railways and municipalities to resort to petroleum 
illumination on a large scale. The Lancashire 
and Yorkshire Railway have recently cut off gas at 
various of their stations, replacing it by the Defries 
lamp, and if this be justifiable from the point of 
view of profit in a country where coal is cheap, how 
much wider the field of activity in Russia where 
only the inrush of petroleum has enabled many 
towns to be lighted at all. The Petroleum Exhi- 
bition at St. Petersburg should enable England to 
demonstrate that she has kept apace, in a manu- 
facturing sense, with the efforts of various countries 
to utilise petroleum, and can do for the product in 
the matter of illumination what her engineers have 
already done for electricity. 


STEEL AND Iron Maktne 1n Beterum. 

The production of pig iron in Belgium in 1884 
amounted to 750,812 tons, of the estimated value 
of 1,511,400I., giving an average of 2/. 03. 3d. per 
ton. The total of 750,812 tons was made up as 
follows: Refining pig, 547,328 tons; casting pig, 
50,620 tons; manganiferous pig, 5388 tons; Bes- 
semer pig, 130,990 tons; and Gilchrist-Thomas 
pig, 16,576 tons. In 1883 the aggregate produc- 
tion of pig in Belgium was 783,433 tons, the average 
value per ton being 2/. 4s. 9d. In 1882 the average 
value was 2/. 8s. 2d. per ton, and in 1881, 21. 12s. 10d. 
per ton. The reduction in the average. price is, to 
a large extent, explained by the decline ‘in Bessemer 
pig since 1881. In that year Bessemer pig averaged 
3l. 10s. 2d. per ton, while in 1884 the average was 
only 2l. 9s. per ton. The number of workmen 
engaged in the production of pig in Belgium in 1884 
was 3180. The number of blast furnaces in activity 
in Belgium in 1884 was 36, and the number out of 
blast 25. The quantity of minerals used in the 
production of pig in Belgium in 1884 was: Belgian 
minerals, 987 tons ; foreign minerals, 1,514,187 tons. 
The quantity of finished iron made in Belgium in 
1884 was 471,040 tons, of an aggregate value of 
2,717,480/. In 1883 the corresponding production 
of finished iron in Belgium was 487,226 tons, of an 
aggregate value of 3,116,280/. The number of 
workmen engaged in the production of finished pig 
in Belgium in 1884 was 15,957. The number of iron 
works in activity in Belgium in 1884 was 75, and 
the number idle was 14. While the average price 
of each ton of finished iron made in Belgium in 
1884 was slightly over 5/. 15s. per ton, the corre- 
sponding average in 1883 was 6/. 10s. 4d. per ton; 
in 1882, 6/. 13s. 7d. per ton; and in 1881, 6/. 9s. 7d. 
per ton. The quantity of finished steel made in 
Belgium in 1884 was 153,999 tons, viz., rails, 
112,930 tons; tyres, 9667 tons; miscellaneous rolled 
steel, 10,701 tons; hammered steel, 11,036 tons; 
thick plates, 1848 tons ; thin plates, 580 tons; and 
wire, 7237 tons. The average value of finished 
steel of all kinds made in Belgium in 1884 was 
5l. 7s. ld. per ton, giving a total value for the 
year of 824,880/. Steel ingots were made in Bel- 
gium in 1884 to the extent of 185,916 tons, and 
blooms were turned out to the extent of 1150 tons. 
The number of workmen engaged in the production 
of steel in Belgium in 1884 was 2508. In 1883 
steel ingots were made in Belgium to the extent of 
179,489 tons, and finished steel to the extent of 
153,301 tons. The average value of the finished 
steel made in Belgium in 1883 was 6/. Os. 9d. per 
ton ; in 1882, 6l. 8s. per ton; and in 1881, 61. 10s. 4d. 
per ton. In 1881 the average price of Belgian steel 
rails was 6l. per ton; in 1882, 5/. 83. per ton; in 
1883, 5/. 3s. 2d. per ton; and in 1884, 4/. 15s. 7d. 
per ton. 

THe Frreman’s Exuitsirion. 

The Fireman’s Exhibition now being held at the 
Westminster Aquarium is chiefly devoted to means 
for dispensing with the services of the professional 
fireman, either by stamping out the conflagration 
at its commencement, long before the alarm can 
be transmitted to the brigade station, or else by 
leaving the burning building, and thus avoiding the 
mauvais quart d’heure experienced by those who have 
to await in an upper story the slow coming of the 
fire-escape. The domestic fire engine and escape 
offer problems to the inventor which are not 





solved yet, although a stroll round the Exhibition 
might lead to the idea that they were. It appears 
very easy to slide down a canvas shoot 40 ft. long 
fixed to the foot of a balcony, but the descent might 
not end so happily if the apparatus had lain for ten 
years in the bottom of a cupboard and then were 
hastily fixed to a third-floor window sill in the 
middle of the night. Pictures of gaudily dressed 
children putting out a fire by sprinkling the flames, 
which rise nearly to the ceiling, with a little liquid 
out of a long phial, would convey the idea that 
some one had invented a preparation which bore the 
same relation to fire which holy water was once 
supposed to hold towards evil spirits, but we very 
much fear that one belief is as erroneous as the other. 
No doubt these preparations, the nature of which 
was described in a recent ‘‘ Note,” are more 
effectual than water, and that the gas they 
give off aids in smothering the flame, but they 
are absurdly over-belauded. Their great value lies 
in the fact that they are of no use for any other 
purpose than fire extinction, and consequently once 
they are placed in a building there is the possi- 
bility that they will be in place when wanted, and 
thus the early moments of a fire will see their ap- 
plication. Once the flames have got good hold, the 
tire must not only be smothered but cooled, and for 
this large volumes of liquid, whether it contain 
chemicals or not, are required. Among the well- 
known makers of fire-extinguishing apparatus, 
Messrs. Merryweather and Sons, Messrs. Shand, 
Mason, and Co., and Messrs. William Rose and 
Co., are each represented by an engine, the latter 
firm supplying the manual to be used in the drill 
contests, and having besides a large show of hose 
carts, reels, couplings, hydrants, and miscellaneous 
articles. Among the last is an apparatus of the 
‘*extincteur” type. The cylinder is charged with 
alkalised water, and on a shelf at the top there is 
placed a bottle of acid. The orifice is closed by a 
valve made tight by an india-rubber ring, and the 
whole is put in a handy place until it is required 
for an outbreak of fire. The bottle is then smashed 
and the acid allowed to run into the water. For 
this purpose there is a hammer fixed on a weigh- 
shaft which passes through the wall of the cylinder 
to the outside, whence it carries a lever by which it 
is operated. The object of the arrangement is to 
avoid the corrosive action of the gas on the metal 
of the cylinder. Messrs. Spong and Co., of 226, 
High Holborn, W.C., show extincteurs operated 
by compressed air instead of carbonic acid. Experi- 
ments have demonstrated that the absence of the 
acid does not impair the action. The Fribourg Fire 
Escape Syndicate, of 8 and 9, Great Tower-street, 
show a very large fire-escape mounted on a trolly 
designed to be drawn by horses. Three ladders are 
made to slide opon one another, and can be ex- 
tended to a great height by means of chains and a 
winch. The apparatus appears to be designed to 
enable firemen to bring the hose to bear on the 
upper part of a burning building. There are many 
minor exhibits which do not possess much engi- 
neering interest, although they appeal to the 
nervous householder who lives in fear of being 
‘* burnt in his bed.” 


COATS STEEL WORKS, COATBRIDGE. 

In our issue for the 16th ult., it was briefly men- 
tioned that the manufacture of steel had just been 
successfully commenced at the works of the Coats Iron 
and Steel Company, and we now propose to devote a 
short article to a description of the works. 

The manufacture of mild steel has, during the last 
dozen years or so, attained to most in:portant pro- 
portions in other parts of Lanarkshire, and in the 
course of last year the manufacture of basic steel was 
commenced on a very considerable scale by Mesars. 
Merry and Cuninghame, at their Glengarnock Works, 
in Ayrshire ; indeed, Scotland now bids fair to secure 
a position in the steel-making industry not much, if at 
all, inferior to that long held unchallenged by the 
Sheffield district. Coatbridge has been for many years 
most extensively identified with the iron trade, its 
blast furnace establishments being of world-wide 
fame; while during the past thirty years or so it has 
been the greatest centre of the malleable iron industry 
in Scotland. Strange to say, however, it is only now 
that it is beginning to go in for the steel trade ; but 
the need for its doing so has been abundantly de- 
monstrated by recent experience. This experience 
seems to have warranted at least two of the Coat- 
bridge tirms in resolving to add the making of steel by 
the Siemens process to the work in which they were 
already engaged. The first of these two firms to get into 
the market with finished goods made of their own steel 


458 


ENGINEERING. 


[May 7, 1886. 








is the Coats Iron and Steel Company, who, in the year 
1883, became the proprietors of an already existing 
works, which is one of the largest of the kind in Scot- 
land. They soon resolved on making an important 
extension so as to embrace the production of Siemens 
steel, and they have now laid down a very complete 
steel plant. 

First in order we should state that it includes two 
12-ton melting furnaces, which are in regular working 
condition, turning out casts up to 12} tons of ingots ; 
and theintenticn is shortly to lay down in line with 
them three other furnaces of the same producing 
capacity. Gaseous fuel for working them is obtained 
from a stack of eight producers on the system patented 
by Mr. Sutherland, of Birmingham, but not embracing 
his arrangement for collecting the tar and ammonia 
that are generated along with the combustible gas. 
So far as we are aware, these are the only Sutherland 
gas producers yet erected in Scotland. The necessary 
last for working them is provided by two small Root’s 
blowers. There are also two Wilson producers to be in 
readiness if they should be needed in the case of a 
mishap occurring with any of the Sutherland producers. 

The machinery for dealing with the steel ingots in- 
cludes a 26-in. cogging mill, and in the same train there 
is a finishing mill of the same size for turning out very 
large sections of steel angles, bulbs, and other bars. 
A powerful reversing engine, by Messrs. Lamberton 
and Co., Coatbridge, drives the whole train. The 
steam cylinders are 32 in. in diameter, with piston 
stroke of 48 in. It is fitted with cast steel spurwheels 
geared in the ratio of 3 to 1. Near the cogging 
mill there is a ‘‘ munching” machine, or hot billet 
shears, for cutting billets or blooms up to 8 in. square. 
It was made by Messrs. Robert Harvey and Co., Glas- 
gow. The slide in this machine works horizontally, 
and is driven by a vertical engine having a steam 
cylinder 14 in. in diameter, with piston stroke of 
2lin., connected by powerful double spur-gearing 
in the ratio of 16 to 1, the speed being about 
five cuts per minute. The machine has an arrange- 
ment of live feed rollers for bringing forward the 
cogged ingots or blooms and for removing the same 
when cut. Its total weight is about 32 tons. We 
ought to mention that the mill engine already spoken 
of rests on a concrete foundation of about 14 ft. in 
depth, and that the engine with its bedplate weighs 
upwards of 80 tons. Steam of 601b. pressure is ob- 
tained from a series of three multitubular steel boilers, 
8 ft. 3 in. in diameter by 13 ft. long, and made by 
Messrs. Goodwin and Co., Motherwell ; and the gene- 
ration of thesteam is done by surplus gas from a number 
of Siemens gas producers erected many years ago for 
the puddling and heating furnaces in the old works. 
That gas is also used for working a large reheating 
furnace situated near the rolling mill. For the re- 
moval of the ingots from the casting pit, and for carry- 
ing them to any spot where they may be wanted, there 
isa 10-ton ingot-stripping crane by Grieve, of Mother- 
well. Itis of the very newest type, and has already 
given the utmost satisfaction in use. 

It is scarcely necessary to enlarge here on the other 
arraugements, machinery, &c., which are embraced in 
the equipment of this new steel works. The pro- 
prietors have every confidence that they will soon re- 
quire to extend their producing powers, as the finished 
steel which they have supplied to large consumers on 
the Clyde, on the Tyne, and elsewhere is spoken of in 
the most favourable terms. The managing partner of 
the concern is Mr. William Jardine, who was for 
many years ina responsible position at the Gartsherrie 
Iron Works of Messrs. William Baird and Co., and 
the steel works, including all the furnaces, gas pro- 
ducers, machinery, &c., were laid down from plans by 
Mr. David Forsyth, who is the engineer-manager of 
the whole establishment. He certainly deserves much 
credit for the manner in which he has carried out all 
the arrangements, not a single hitch of any importance 
having occurred at any stage of the work. It ought 
to be stated that amongst the other contractors not 
already named there were Messrs. Miller and Co, and 
Messrs, Dick and Co., both of Coatbridge. 


QUEENSLAND Rattways.--The Mackay line has been 
opened, and has also been visited by the Minister for 


Works. A contract has been let fcr the extension of the 
Western line to Charleville, a distance of 70 miles. The 
amount of the contract is 146,210/. The Central line 
has been opened to the Alice. The progress of the 
various lines under construction has been fairly satis- 
factory. ; 


Water CONSERVATION IN NEw SoutH Wa.rs.—The 
first report of a Royal Commission on the conservation of 


water has been laid on the table of the New South Wales | d 


Assembly. It recommends the colonial legislature to 
establish the ownership of the State over all rivers and 
watercourses, giving the owners of the land the right to 
conserve rain which falls upon it, but not the right to 
intercept the water of streams or springs which naturally 
flow through it, except by legal sanction. A separate de- 
partment under a responsible minister of water supply is 
also recommended, 





THE TILBURY DEEP-WATER DOCKS. 
To THE EpiTor OF ENGINEERING. 

Sir,—In the account of the Tilbury Docks which 
appears in your issue of April 28, it is stated that ‘‘the first 
contractors retired from the work.” This was about the 
extent of the credit given to us by the officials of the 
dock company at the opening festivities, and we could 
hardly have expected more from people whom we had 
just thrice defeated on their own points of law. But the 
facts which those words really cover are — as follow: 
The works were started by us at the end of June, 1882, 
and as to what we had done in the first eighteen months 
we will take the dock company’s own words from the 
directors’ report to the shareholders, dated January, 1884 : 
“During the year (1883) rapid progress has been made 
with the works at Tilbury. All engineering difficulties 
with respect to drainage and the securing of solid founda- 
tions for the quay walling have been entirely overcome. 
About half the excavation has been effected, and the 
masonry of the lock entrance is well advanced.” All this 
was very conveniently forgotten on the day when the 
docks were opened. 

Now, during the six months following this report, pro- 
gress continued to increase, and had attained arate which 
as far as we are aware was unprecedented in the history 
of dock construction. The usual certificate from the 
company’s engineer came for May; but for June, during 
which more work was done than in any previous month, 
we could get no certificate (and we have somewhere read 
that certificates are of importance to a contractor). With 
a view to put matters right we appealed to arbitration 
under our contract, and at. once proceeded to reduce the 
number of hands employed. Speedily came a seven days’ 
notice from the company requiring that the previous high 
rate of progress should be forthwith restored; and within 
only a few hours of the notice, a boarding party of dock 
officers seized our large ballast dredger at dead of night— 
an act which naturally did not encourage us to restore the 
said previous rate of progress, even had it been possible 
without the dredger so to do. Upon the expiration of the 
notice the dock company forcibly took possession of the 
entire works, together with our plant, upon which we had 
expended more than 200,000/., and which formed (to 
speakly mildly), the bulk of that specified in your report. 

We refrain from commenting upon the above facts, as 
the arbitration, which, with the company’s oe mag to the 
courts, has already occupied no less than eighty working 
days, is still pending. But we think you will agree with 
us that the chapter we have given of the history of the 
Tilbury Dock works was not quite fairly epitomised by 
the sentence which at the commencement of this letter 
we have quoted from your otherwise excellent article. 

Yours obediently, 


Kirk AND RANDALL. 
Woolwich, April 29, 1886. 
[We regret that pressure on our space prevented us from 
publishing this letter in our last issue.—Ep. E.] 








HAWKESBURY BRIDGE. 
To THE Epitor oF ENGINEERING. 


Srr,—I am a foreman bridge builder in a big shop, and 
perhaps not quite so much polished as some of your corre- 
spondents. Our firm paid their guinea and sent in a 
design, and of course I had to take the drawings in hand 
to see what the work could be done for ; and having done 
a lot of New South Wales work, I knew very well what 
Sir John Fowler’s inspectors would want, and shaped my 
estimate accordingly. This weck the Union Bridge Com- 
pany’s me asked for another guinea, for which he is 
going to let our people give them a tender for the caissons, 
and the photograph copies of drawings have been given 
me to look over for a price to be made up. No wonder 
Americans can get work if they can get their customers to 
take such light jobs. When our engineer was on with his 
designs he made a deal to do about collapsing pressures 
in case caissons had to be pumped dry for excavation, and 
a deal of stuff of that kind, but it appears he did 
not know much. The Yankee caissons are quite a 
ditferent thing ; and if we get the job, my men will say 
we had better start on milk cans. Except the bottom 
lengths, the plates are in. and jin. thick for the outer 
skin and inner tubes, with a few light braces between 
that (for what they are worth) might almost be dispensed 
with ; iron 20 tons per square inch as against 22 tons 
when English work is wanted; no planing specified for 
edges of plates ; only one piece of each kind to be put 
together ; holes punched instead of being drilled or 
rimered out. Mr. Dixon might well say it was a light 
bridge, cheap and nasty. We pay so many guineas for 
tendering that I feel myself transformed into a 

Guinea Pie. 
To THE Eprtor OF ENGINEERING. 

Srr,—‘‘ Cosmopolite” has, I see, attacked my “singu- 
lar” letter which you kindly published last week. I can 
state truthfully that between 1861 and 1868 I made from 
forty to fifty drawings of wide-span cantilever and mid- 
pee bridges for American engineers, whose names I 
nave still by me. 

I know all about Mr. Fairbairn’s proposed cantilever 
bridge for the Menai Straits which ‘‘ Cosmopolite” quotes 
and partially illustrates, but he must know as well as I 
o that it was not intended to be a cantilever and mid- 
girder bridge. 

I do not desire, Sir, to occupy your space in proving 
what few people doubt, my claim to originality in the 
cantilever bridge of varying depth with mid span, but I 
would like to reply to ‘‘ Cosmopolite,” not in words of my 
own, but in those of one of our leading and most able 
engineers, Mr. Baker. 

n his series of articles on long-span bridges, published 





in your third volume, and afterwards republished in a 
separate form, Mr. Baker deals with many different types 
of long-span bridges. Of these, type 5 is the cantilever 
bridge of uniform depth like that illustrated by ‘‘ Cos- 
mopolite.” Type 7 is the continuous girder, varying 
economic depth (including Sedley’s patent), which is quite 
a different thing. On page 426 of your third volume, Mr. 
Baker says, ‘‘ [his theoretical deduction is fully corro- 
borated by the indisputable economy obtained in the 
bridges on this principle erected under Sedley’s patent.” 
On page 588 of the same volume Mr. Baker says, ‘‘ The 
continuous girder of varying depth (Sedley’s patent), 
which type maintains a rapidly increasing advantage 
over all others up to the limiting span.” And again, on 
page 611, in the final paragraph concluding this series of 
articles, we read, ‘‘It is very improbable that we have 
seen the last of patents affecting this type of bridge, but 
we think it will be difficult to dislodge Mr. Sedley from 
the position priority has given him. A two-wheel cab 
with a seat behind for the driver will always be called a 
‘ Hansom,’ and we doubt whether ‘ cabby’ himself would 
answer to the hail for a ‘ Palmer,’ although ‘ Palmer’s 
patent safety’ be painted in letters of gold on his cab. 
For the same reasons we imagine a structure composed of 
two cantilevers and a centre girder will, in this country 
at least, be generally known as ‘Sedley’s bridge.’ ” 
Whoever ‘‘Cosmopolite” will be, I think he will 
scarcely venture to assert that any claims I may advance 
can be more strongly worded than those I have quoted. 
Yours obediently, 
Palatinate, S.E., May 3, 1886. A. J. SEDLEY. 








FRICTION AT DIFFERENT VELOCITIES. 
‘© THE EpiTor OF ENGINEERING, 

Srr,—Mr. Halliday has given a clear answer to the 
query of Mr. J. P. G. Smith, but has, toward the end of 
his letter, drawn a conclusion which is not borne out by 
experimental results. He truly says that when the lubri- 
cant is partly squeezed from between surfaces sliding on 
each other the friction increases with the pressure, but 
adds, ‘‘ We saw it increased with the velocity, so that the 
total resistance will increase as the velocity increases and 
as the pressure increases.” Now this might very well be 
the case, because as the friction is changing from the 
nature of fluid to that of solid friction the effect of vary- 
ing pressure might be felt at an earlier stage than the 
effect of the change in the law of velocity. That is, a 
high-speed bearing slightly lubricated might experience 
much greater frictional resistances than the same bearing 
at low speeds, the pressures being the same in each case. 
This is evidently a very important matter, and one which 
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can only be decided by direct experiment. Results 
obtained by both Mr. Tower and Professor Thurston 
bear on this point. I have plotted a diagram showing the 
results of experiments by the former on a journal lubri- 
cated with rape oil by a pad (Proceedings Inst. M.E., 
November, 1883, page 650). This diagram, which will 
explain itself, shows clearly that while the stage has been 
reached at which the coefficient of friction is nearly the 
same at all pressures—that is, the friction varies with the 
pressure—that this (from the ‘‘ inconstant ” nature of the 
results) is only just reached. The coefficient of friction, 
however, rises with the velocity for the lower pressures, 
at which the above stage is scarcely attained, but ceases 
to do so with the re a ones, and falls with the two 
highest. The experiments of Professor Thurston show 
this in a still more marked way (see page 304 of his new 
book, “ Friction and Lost Work”). Thus at velocity of 
30ft. a minute and 200 1b. per square inch, the co- 
efficient of friction is .05. At 100ft. it is .014; at 250 ft. 
it is .007. Yours truly, 
H. S. Herz SHAw. 
University College, Liverpool. 





FORCED COMBUSTION. 
To tHE EpiTor OF ENGINEERING. 
Srr,—I observe, in your issue of the 30th ult., a note 
from my friend, Mr, Howden, having reference to my 
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letter in your previous issue, and I have also received a 
letter from himself on the subject. 

As Mr. Howden proposes to write to you fully I wish 
only at present to ask you to allow me to correct what 
certainly appears (though unintentionally) to be some- 
what unfair to him, especially the words, ‘* It was well 
shown by some speakers that Mr. Howden’s special 
arrangement would have no great influence on economy.” 
This I must admit to be a tuo wide generalisation from the 
ingenious suggestion of Mr, Miltonthat the great variations 
in supposed temperature of the heated air in different 
places went to show that the thermometers indicated the 
amount of radiation from adjacent surfaces rather than 
that of the medium in which they were placed. 

It must be admitted as theoretically possible that some 
such arrangement as Mr. Howden’s might if carried 
to an extreme extent reduce the final temperature of the 
escaping products of combustion below that of the water 
in the boiler, and it is to be hoped that in the promised 
communication he will furnish data of a conclusive cha- 
racter of the nature of those indicated in my letter; fcr 
mere statements of horse-power, though given with every 
wish to be accurate, cannot be accepted as final. 

Perhaps he will also recur to a subject which I think 
was mentioned in his first communication to the Institute 
on this subject, namely, the effect of the absence of the 
usual ventilation of the stokehold. 


Yours truly, 
Sheffield, May 3, 1886. EpwarbD REYNOLDS. 








A BRIDGE QUESTION. 
To THE EDITOR OF ENGINEERING. 


S1r,—The question which Professor Kernot puts in last 
week’s number of ENGINEERING as to the strength re- 
quired for the verticals marked A B in his sketch 
of the Queanbeyan Bridge cannot distinctly be an- 
swered without knowing whether the diagonals shown 
in thick lines are capable—by means of their end con- 
nections—to transmit tensional strains. If this is the 
case, as seems to be implied by the information given, the 
structure in question is a statically undetermined sys- 
tem, i.¢c., it contains more bars than are absolutely re- 
quired for its stability, and it cannot consequently be 
treated accurately by elementary methods, i.e., without 
having recourse to the theory of elasticity. In solving 
the problem the first stepis to make the system a stati- 
cally determined one by taking out the ‘‘ supernumerary” 
bars (in this case three) and to determine its stresses by 
a simple statical calculation. Then in place of the super- 
numerary bars forces are introduced acting like external 
forces on their junction points. These forces appear as 
unknown quantities in three equations embodying the 
principle of work, viz., ‘the sum of the products of the 
stresses into the changes of lengths of the bars is 
equal to the sum of the products of all external forces 
into the movements of their points of application.” (See 
the article on ‘‘ Stresses in Statically Undetermined Sys- 
tems,” signed **M. A. E.,” in No. 936 of ENGINEERING, 
December 7, 1883, and the works on the same subject 
referred to there.) As the sectional areas of the bars 
appear in the equations, and as these are not supplied by 
Professor Kernot, the calculation alluded to cannot be 
given here. 

Should the diagonals referred to not be able to take any 
tensional strain, the problem is simply a statical one, and 
may be solved by one of the elementary methods. It can 
be seen directly, that in this case the tie-rod A B will have 


& maximum strain equal to 87 $=9,3 tons. 


Yours obediently, 
Lupwic MERTENS. 
8, Marmora-road, Forest-hill, S.E. 


To THE EpiTor oF ENGINEERING. 

Sir,—On glancing at the diagram of above bridge con- 
tained in your issue of 23rd inst., the first impression 
in mind of reader is that the vertical bolts ‘‘ A B” are 
far too weak to withstand the strain imposed on them, but 
to form a proper estimate of amount at strain, the scant- 
lings of the lower boom should be given. Professor W. 
Kernot, however, states they are composed of ‘ heavy 
balks of ironbark timber.” From the latter information, 
T take it that the scantlings of lower booms would be not 
less than 20 in. square. Now the bridge has held its own 
for some time, and that being so, the lower beams must 
have contributed largely (independently of the help of the 
1} in. bolts) to sustain the weight of selves, and platform 
plus liveload. The top booms are of course supported at 
either end by the inclined beams that transmit imparted 
stress to the ends of lower beam into which they are 
no doubt stepped and bolted. The middle of top beams 
are supported from sagging by the assistance of the dia- 
gonal bracings imparted by the value of the ‘ half check- 
ing” where they intersect. 

The transverse strength of lower boom of say 20 in. 
Square (constant for ‘‘ teak” to represent ‘ ironbark ?” 
270 lb.) would be 270 x 20 in, x 20 in. x 20 in. a. 


30857.1 70 span 

Wie . . 

240 = 13.7 tons acting on middle of span, and 13.7 x 
2 = 27.4 = distributed load on one beam. 

Span = 70ft.; weight of bridge = 40 tons. Live load 
at { cwt. per — foot of deck = 47 tons, .*. 40 x 47 
87 tons, and = 43.5 tons distributed weight on one 
boom. 


Now, the disti ibuted load the lower beam would carry 
unaided as above is-27.4 tons, and the distributed load in 
accordance with data is 43.5 tons, and 43.5 — 27,.4=16,1 








distributed load, and ™ = 8 value of weight on middle 


of span demanding help from the 1} in. bolts. 


8x 20 
o's <p = 2.3 tons on first bolt, ——— =45 
35 half span peterree 7 

tons on “A. B,” and an = 7 tons on third bolt. 


The tensile and compressive strains on bottom and top 
booms respectively, is 43.5 x70 _ 38.06 tons, and 20x 20 


8x10 
= 400 pe = .095 tons per square inch on sections of 
bottom and top booms. Therefore the weak members of 
bridge are the 1} in. bolts. 

No doubt the bridge has stood its ground at Queanbeyan 
by reason of the slight live load it has hitherto carried ; 
being located in a thinly populated district, evidenced by 
the fact of Professor Kernot’s small, margin of 84 1b. per 
square foot, and perhaps the little circular inch section 
under threads of hanging bolts will do till such time as a 
semi-crowd comes on bridge, then will surely come the 
collapse with fearful results. I should say the sooner the 
authorities substitute 2} in. best best bolts for ‘A. B.” 
and centre ones the better; the change would give each 
bolt a section of about 4 circular inches under threads, 
instead of one as at present. RE 


Yours truly, 
Cork, April 28, 1886. 








EGGERTZ CARBON TEST. 
To THE EDITOR OF ENGINEERING. 

Sir,—The difference referred to by ‘‘ Light in Dark- 
ness,” page 432, is well known to iron and steel works 
apalysts, and as it cannot be considered peculiar to carbon 
tests, but applies to all colorimetric estimations of similar 
delicacy, it is obviously either a physical or an ophthalmic 
question. In Cooke’s *‘ Select Methods,” page 151, I read: 
**In comparing the solutions with pi other by the 
method hitherto commonly used, in which a thin paper 
filter is held behind the tube, it has been seen that much 
depends on the distribution of light in the apartment, and 
that a room with only one window is best. Before most 
eyes it is seen, however, that the tube held on the right 
is a little weaker in colour than that placed on the left; 
therefore, as also prescribed from the first, the burette 
containing the assay should always be held in like manner, 
or on the right. That we may oS more independent of 
the nature of the room, and equalise the differences in 
colour caused by placing the tubes to the right or left, a 
little camera may here be used with great advantage. 
This is made as follows. .”’ Even with the camera 
described I have found a difference, and that the right- 
hand tube, apparently identical, is a little shade darker 
when changed to the left. As, therefore, with the camera 
we may assume that the two tubes are equally illuminated, 
it is apparent that the error in this case is a personal one, 
and that the difference is due to a difference in the sensi- 
bility of the two eyes. I know this is the case with my- 
self, and from continued use of the spectroscope, &c., I 
always finish the estimation ‘‘ monocularly,” 

There are other conditions under which dissimilarity 
would occur, such as when the tubes were not held 
symmetrically to one or both eyes, or when they were not 
at a definite distance from the eye (see Carpenter’s 
‘* Physiology, Sense of Vision.”) However, I may point 
out that the refinements of manipulation which these 
suggest are quite unnecessary, as the use of the camera or 
Mills colorimeter insure all the exactness possible in 
chemical analysis. Indeed, without these the Eggertz 
carbon test as ordinarily made admits of accuracy far 
exceeding the majority of methods. 

Yours truly, 
ALEX. E, Tucker. 
Holly-street, Smethwick. 








MARINE ENGINE ECONOMY. 
To THE EpiTor oF ENGINEERING. 

Srr,—Mr. Morton admits that my figure of 14.4 lb. of 
steam per indicated horse-power (in the Rionnag-na-Mara) 
is substantially correct, but ascribes it to ‘‘ re-evapora- 
tion !” It would be interesting to know where the original 
evaporation took place, if not in the boiler. If the cards 
show at any one point a certain quantity of steam surely that 
quantity at least must have come from the boiler. As far 
as I know it is ‘‘ usual ”—it certainly is correct—to calcu- 
late the steam consumption from cards at the point of 
cards, which shows the maximum quantity of steam. Far 
from dogmatising from the diagram I do not doubt that 
(owing to the amount of condensed steam mentioned by 
Mr. Morton) the actual quantity of steam which came 
from the boiler was far more than is shown by the card. 
This is the case even with well jacketted engines. But 
even apart from this altogether, 14.4 lb. of steam in this 
engine requires a quantity of heat equivalent to the 
evaporation of over 16 1b. of water from and at 212 deg., 
which we all know cannot be supplied by the burning of 
14 lb. of coal. Yours, &c. 

London, May 4, 1886. ENGINEER. 








THE DIMENSIONS OF SCREW PRO- 
PELLERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your last number I observe a report of Mr. 
Stromeyer’s remarks during the discussion on Mr. Froude’s 
paper on ‘‘ Screw Propellers,” amplified by some sugges- 
tive sketches. Mr. Stromeyer pointed out the import- 
ance of making direct measurements on oblique planes 
passing through water, and added that ‘“‘ these would 





constitute the elements of the science of screw propellers.” 
I think there can be no doubt as to the correctness of these 
opinions. 

As you state, the paper under discussion was only 
placed in the hands of the majority of the members pre- 
sent as the reading was commenced, and probably on this 
account much of the discussion which followed was not 
very closely connected with the mode of investigation 
described in Mr. Froude’s paper. Possibly other mem- 
bers (myself included) would have been prepared to offer 
some remarks, had the nature of the paper been known 
beforehand, and time permitted. 

I notice that advance proofs of the papers to be read at 
the coming meeting of the Institution of Mechanical En- 
gineers can be had on application. 

Will you kindly allow me to state, now, through your 
columns, that I have been conducting some experiments 
since December last with an apparatus specially con- 
structed for the purpose of analysing the action of a 
screw propeller blade under varying conditions of breadth, 
thickness, slip angle, pitch angle, and velocity. The 
‘* bodies” under examination are not precisely oblique 
goes but representative plano-convex sections. <A 

ichards’ indicator attached to the apparatus serves to 
record the velocity through the water, and the resistance of 
the section of the blade under analysis, and also the re- 
sultant useful thrust in a fore-and-aft direction. 

As I hope shortly to prepare a paper giving particulars 
of the apparatus, and of the diagrams produced by it, I 
will only add that some of the facts narrated by the indi- 
cator do not appear to coincide with the orthodox views 
on the efficiency of screw propellers. 

am, Sir, your obedient servant, 
Gro. A. CALverT, M.I.N.A. 

Steam Packet Company’s Works, Cork, May 4, 1886, 








HIGHSPEED ENGINES. 
To THE EpiTor oF ENGINEERING. 

Srr,—Referring to the very able and practically useful 
paper of Mr. Rigg in your number of April 16th, as well 
as to the letter of Louis Hett, April 23rd, allow me to 
direct attention to the series of really classic articles ‘* On 
High Speed in Connection with the Allen Engine,” having 
appeared in your paper 1868, vol. v., pages 119, 158, 184, 
200. 


It would be a benefit for the profession if those were 
reprinted. 


Respectfully yours, 
Floridsdorf, May 3, 1886. M 








WATER GAS. 
To THE EpiTor oF ENGINEERING. 

Srr,—Absence from home and pressure of work has 
prevented me from responding to the invitation for par- 
ticulars of water gas producer arrangements for removing 
the clinker and slag in a liquid condition, or in such a 
pasty state that it will fall out of the producer without 
any assistance. 

The tracings inclosed (see diagram on next page) re- 
present the water gas producer erected and completed 
this year by Mr. Healey and myself, and intended for the 
reduction of iron ore. There is a battery of eight of these 
water gas producers, each producer having its separate 
recuperator, and provided with Healey-Thwaite valves 
and annular air and tier blast tuyere arrangements. 

The air blast is forced ascensionally through the car- 
bonaceous material in the gas producers, for a period of 
time necessary to heat up the nest of brickwork in the 
recuperators to the temperature requisite for superheating 
the steam to the degree at which it will be dissociated in 
contact with the incandescent carbon, according to the 
formule C+H,O0=CO+H,. It will easily be seen that 
the intense temperature of the steam attained in passing 
through the glowingly incandescent brickwork, the high 
kinetic action of the steam, the vivid incandescence of the 
carbon under intense oxidation, will tend to produce the 
fusion of the clinker without the assistance of a flux, after 
a certain duration of the steam Llast period of time, de- 
pending upon the physical quality of the fuel, its tempe- 
rature and depth in the producers, and the initial and 
terminal pressures and velocity of the gases. I append a 
programme of control, which [ prepared for these water 
gas producers. Unfortunately these producers were not 
working sufficiently long to obtain any reliable data, 
owing to the unsatisfactory nature of the apparatus to 
which they were applied. 


REGULATIONS FOR WORKING WATER GAS PRODUCERS, 


Before the air blast is turned on the producers, the air 
valve over the recuperator stove should be opened. The 
hot air blast having been turned on, the gas passing 
through the recuperator should be tested, and lighted if it 
will burn. As soon as the flame has heated the chequer 
brickwork in recuperator stoves up toa red heat, more 
fuel should be fed into the producer, until it is within 4 ft. 
or 5 ft. from the top of gas producer. 

Order for First Regulation.—When the fuel is a red heat 
at the top, and for a third of its depth, the valves should 
be regulated as follows: 

Commencing with producers numbered 4 and 5.—Note: 
The valves should be opened or shut in the order given, 

1. Shut the chimney valve. 

2. Shut the hot air blast valve. 

3. Turn on steam valve. 

4. Shut off air valve on top of stove. 

5. Open gas valve. 

No alteration is to be made for twenty minutes. 

Producers numbered 6 and 3 should now be ready for 
the first regulation, as described for producers numbered 
4 and 5, and be kept under steam blast for twenty 
minutes, 
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Order for Second Reversal.—Reverse producers 4 and 5 | 
in the following order : 

1. Shut gas valve. | 

2. Open air valve on top of stove, 

3. Shut steam valve. 

4. Turn on hot air blast. 

5. Open chimney valve. 

Producers numbered 7 and 2.—Now proceed with 7 and 
2 as per order for first regulation, then reverse producers 
numbered 6 and 3 as per order for second reversal. 

Producers numbered 8 and 1.—Now proceed with 8 and | 
1 as per order for first regulation, then reverse producers | 
met el | 7 and 2 as per order for second reversal. 

In each nest of producers, there should always be one | 
kept under steam, which should not be reversed for the 
air blast, until there is another producer under steam 
blast, or making water gas. 

If these processes are regularly and properly accom- 
plished there is a continuous and ample supply of gas for | 
two 3-in. bore tuyeres. 


The ‘‘ Liegal” producer, according to Dr. Lunze, is a 
most successful one, by which liquid slag is produced, and 
if I am not mistaken in the description of the water gas 
plant of Shultz-Knaudt and Company at Essen, and 


2Qess = a 








| diluent nitrogen is raised to the normal temperature of 


| the correctness of Berthelot’s figures of increase of specific 


| can be withdrawn by rationally designed combustion and 


| the heat is thus utilised. 


transmission of the hydrogen, to the point of its reoxida- 
tion or combustion, where the heat originally absorbed is 
restored, adding to the temperature of local combustion. 
Tn ordinary producers the great volume of the inert and 


the fuel or gases in the producer, and if we acknowledge 


heat with increase of temperature, the nitrogen must 
necessarily absorb a great proportion of the heat pro- 
duced, and if the gas is conducted a considerable distance 
through mains, the sensible heat is lost by convection and 
radiation, 

With water gas the nitrogen only occurs at the point of 
oxidation or combustion, and the sensible heat it acquires 


transmission of heat arrangements. 

Water gas is more suitable for delivery in mains for 
heating and illuminating purposes; in ordinary gas pro- 
ducers the volatile and rich hydrocarbons are liable to 
become deposited in the mains, and become a veritable 
nuisance, whereas in water-gas producers these rich hydro- 
carbons are entirely consumed in the recuperators, and 


Water gas is a permanent and clean gas, which can be, 
and is in American cities, led for a considerable distance 
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which appeared in ENGINEERING some time ago, it is 
mentioned that the clinker runs off in a liquid form. 

The two correspondents in this week’s ENGINEERING 
are principally concerned, and quite naturally, in eulogis- 
ing their own system of gas producers. The shocking 
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| 


| 
| 


waste of cinders mentioned, is not so much the faulty | 
system of the old Siemens producers, as the want of | 


attention on the part of the producer men. 


I generally | 


insist on all clinkers being riddled, and the carbonaceous | 
residue is used over again; the loss of the sensible heat of | 


a few pounds of clinkers is of no practical consequence, | 


and if the clinkering with rocking firegrate producers is 
regularly carried out, the work is trifling compared with 
that required in solid hearth producers, 


In some instances and for certain classes of fuel, I | 


believe that automatic clinkering may be performed with 
advantage, and I have designed an arrangement to effect 
this in the Thwaite-Tivin producer, but for ordinary pur- 
poses T contend that the game is not worth the candle. 


Referring again to water gas, the following are the | 
advantages it possesses over that obtained from ordinary | 


continuous steam air blast producers, 

It is more powerful, as a gaseous reducing agent, as 
shown by my article, vide E.icmnrerinc, January 15, 
1886. It is free from sulphur; during the air blast (per se) 
poriod, this element, so productive of red-shortness in iron, 
is volatilised and removed. Hence its greater adapta- 
bility for metallurgical processes, 

Had the late Sir William Siemens used this water gas 
in his experiments at the Landore Old Works with his 
direct ore reducing revolving furnace, the 
would not have been deleteriously affected. 


spc 
Tho sulphur 


| calorimeter and high temperature and rapid recording 


| lished the following figures which show that hydrogen 


mngy iron | 


in the gas from his producers was absorbed by the spongy 


metal, 

A far greater pressure of gas can be produced by simply 
increasing the initial pressure of the steam and with it 
the depth of fuel. 


| particulars of the water gas plant he has supplied this 


| parison with that erected by Mr. Healey and myself. 


Compared calorifically with ordinary producer gas, it | 


has the following advantages ; the heat resulting from the 


| valued space for the communication, 


initial combustion or oxidation in the producer is partly 


absorbed in the dissociation of the steam, 
quently this heat is stored up, and is not lost in the 


and conse- | 





























to the locality of its utilisation, and owing to its high 
pressure and its high calorific quality in proportion to its 
bulk and weight, the gas issuing from a small orifice will 
wroduce sufficiently high local temperature to raise 
righly refractory substances to a condition of brilliantly 
luminous incandescence. Your correspondent, Mr. A. 
Wilson, would have, I fancy, some difficulty in producing 
a like result with ordinary producer gas, 

Then as to the alleged wastefulness of hydrogen mix- 
tures for the production of pressures. Berthelot, Mem. 
de I’Institute, than whom there is no greater authority 
on thermo-chemistry, and no more careful an@ accurate 
experimentalist, has, along with his confrere Vielle, pub- 


does not always produce a decrease of the pressures re- 
sulting from rapid oxidation of mixed combustible gases : 


Character of Gaseous Pressures developed. 


Explosive Mixtures. Atmospheres. 
C*0?+N+0? : 9. 
C202+5N+0? 7.05 
C?0?+H+0? 9.81 
C+H+05... 16.13 


Until the vexed questions of “‘ dissociation,” ‘‘ increase 
of specific heats with increase of temperature,” and the 
‘* kinetic theory of gases,” &c., and other thermo-chemical 
problems are more satisfactorily settled, and a reliable 


pyrometer is designed, thermic calculations are more or 
less hypothetical, althongh for ordinary approximate pur- 
poses, Favre and Silbermann’s calorific units give some 
idea of the relative probable results of the action of dif- 
ferent oxidisable gases. 

Your correspondent, Mr. A. Wilson, does not give 


year. I should be pleased to see it illustrated, for com- 


Thanking you in anticipation for according part of your 


MISCELLANEA. 
Tue Great Eastern has arrived in the Mersey from 
Milford Haven. 


The Turners’ Company is offering prizes for the best 
examples of turning in wood and pottery. 


The American Machinist mentions that twist drills 4 in, 
in diameter are now being used in coal mining machines, 


A complete understanding has been arrived at with re- 
ference to the establishment of a parcel post between 
England and Victoria. 


TheStatford Gas Committee have instructed the manager 
of the gas works to use tar for heating the retorts, and 
also to purchase one of Simons’ apparatus for manufactur- 
ing sulphate of ammonia. 


Representatives from the colonies have recently 
visited America with a view to negotiate laying a sub- 
marine cable to connect Australia, New Zealand, and 
California. 


The largest gun ever turned out of the Krupp gun fac- 
tory was last week placed in the Wilhelmshafen fortifica- 
tions. It weighs 70 tons, is 33 ft. long, the charge weighs 
360 lb., and the ball 840 Ib. 


On Saturday last Messrs. Geo. Cradock and Co., of 
Wakefield, delivered for shipment two very large ropes, 
measuring 8400 ft. and 8200 ft. in length, and weighing 
about 24 tons each. 


The Royal Mail Steam Packet Company will pay no 
dividend for last year. Freight and passage money 
showed a decrease of 157,000/. The new vessel of the 
company, now being built by Messrs. Caird and Co., will 
be ready towards the end of the year. It is not settled 
whether the company will leave Southampton for Tilbury, 
although inquiries are being made on the subject. 


The Teddington Local Board have received a commu- 
nication from the Local Government Board, in which 
they state that they are prepared to sanction the proposed 
bridge over the Thames at Teddington, subject to certain 
conditions being complied with. These refer generally to 
structural alterations, which the Board see no difficulty 
in complying with, and construction will, it is expected, 
be forthwith commenced. 


The American Railroad Journal says that the driving 
wheels of the third locomotive constructed in America 
have been sent to the Central Station in New York to be 
aa day as a relic. They bear date August 9, 1831. 

hey are 5 ft. in diameter, and each one weighs 350 lb. 
From the solid hub in the centre, spokes less than an inch 
in diameter are set similar to those in a wagon wheel, but 
pag gaa and extended to a felloe 4 in. thick and 

in, wide. 


The report of the directors of the Pacific Steam Navi- 
ation Company for 1885 states that the depression of 
usiness continued throughout the year. This, coupled 

with the frequent disturbances in Peru, occasioned such a 
large reduction in the receipts, that the manager in the 
Pacific was compelled to lay up a considerable proportion 
of the steamers intended for the coast service. The total 
credit balance is 137,547/., out of which the directors de- 
clared a dividend of 1/. 17s. 6d. per share. 


The annual meeting of the shareholders of Nobel’s Ex- 
losives Company (Limited), has been held in Glasgow. 
n moving the adoption of the directors’ report, in which 

a dividend at the rate of 20 per cent. was recommended, 
the chairman said the sales during the year had been in 
excess of those of any previous year. There had been an 
increased demand for blasting gelatine and gelatine-dy- 
namite, both of which explosives seemed destined ulti- 
mately to supersede dynamite. The chairman went on to 
notice the acquisition by the company of the patent for 
a water cartridge, to be used in conjunction with gelatine- 
dynamite in the operation of coal-getting. 


According to the Times an alarming mishap occurred 
last Wednesday afternoon at New-street Railway Station, 
Birmingham, to a train by which Mr. Chamberlain, M.P., 
and Mr. Wiggin, M.P., were about toproceed to London. 
The train in question left Wolverhampton at 1.35 p.m., 
and was timed to reach Birmingham at 2 p.m. After a 
stoppage of afew minutes at Dudley Park Station, for the 
purpose of examining tickets, the train proceeded down 
the incline through the tunnel leading into the New-street 
Station, when the driver found from the jolting of the 
carriages that the coupling connecting them with the 
tender had become detached through the breakage of a pin. 
In order to prevent a serious collision he was compelled to 
put some distance between the engine and the pursuing 
carriages. He went through the station at the rate of 
30 miles an hour, pulling up shortly in the south tunnel. 
The carriages dashed violently into the station after 
him, but on reaching the level their speed slackened 
and they followed and ran into the engine in the south 
tunnel with comparatively little shock. Unfortunately 
one of the passengers, Mr. James Robinson, merchant, 0 
Great Charles-street, Birmingham, became so excited and 
alarmed as the train entered the station that he opened 
the door of the carriage, and, in spite of the remonstrances 
of his fellow-passengers, sprang out upon the platform 
while the carriages were going at the rate of naerly 20 miles 
an hour. He was Soler to the ground and rolled over, 
his head striking violently against the platform. He was 
picked up insensible and removed to the hospital suffer- 
ing from compound fracture of the skull and other injuries, 
from which he is not expected to recover. Slight injuries 





T remain, Sir, yours trul 
an B. W THWAITE. 


7, Victoria-street, Liverpool, April 24, 1886. 





were sustained by other _—— through the collision 
between the carriages and the engine. 
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FORCED COMBUSTION. 
On Forced Combustion in Furnaces of Steam Boilers.* 
By Mr. James HowneEn, Member. 

In a paper I had the honour of reading at our annual 
meetings of 1884, ‘On Combustion of Fuel in Furnaces 
of Steam Boilers by Natural Draught and by Supply of 
Air under Pressure,” I directed attention to the following 
facts : 

1. That the great reduction in the consumption of fuel, 
effected during the last twenty-five years, in the produc- 
tion of steam power, had not been in any way due to im- 
provement in the evaporative economy of the boiler, 
which, on the contrary, was now greatly less than was 
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increasing the wear and tear of boilers in a greater ratio 
than that of the power produced. 

I further described a system of forced combustion I had 
devised with a view to meet the demand for increased 
power in reduced space, and at the same time to reverse 
the conditions on which such increased power had hitherto 
been attained, viz., increased consumption of fuel, and 
wear and tear of boilers—and give, instead, this increased 
power with less wear and tear of boilers, and an economy 
approaching, if not equalling, that of the now almost his- 
torical high Cornish practice. 

This somewhat ambitious endeavour I was led to make 
some few years ago, on what appeared to me a sound 
theoretical basis, guided practically by the experience of 
a similar attempt, instructive though unsuccessful, made 
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common in Cornwall forty years ago, in boilers carefully 
worked with slow combustion. 

+ 2. That this retrograde movement was the inevitable 
result of the harder working of boilers in our day, neces- 
sitated by increasing limitations of time and space, with- 


out the adoption of compensatory means to meet the | 


changed conditions. 


I likewise pointed out that while the demand on the | 


productive 


power of boilers was increasing, this demand 
could not 


4 still further reduction of economy, and that the resort | 


to forced 

resulted in 
* Pa 

Institution of Naval Architects. 


draught for increase of power had hitherto 
further aggravating this 1oss of economy, and 





per read at the twenty-seventh session of the 


many aoa before. The soundness of my theoretical 
basis 1 had practically confirmed by trials, extending 
from 1882 to 1884, eal chiefly in a multitubular boiler, 
10 ft. in diameter by 9 ft. in length, having two furnaces, 
each 3 ft. in diameter, which I had built and erected for 
the purpose of testing it, The results obtained from this 
boiler gave me reason which I considered sufficient, for 
claiming the advantages for this system of combustion 


| stated in my previous paper. 
be accomplished by natural draught without | 


It will probably be in the recollection of some present 
that the remarkable economy and other advantages which 
I then claimed for my system of combustion, from what I 
had then accomplished, were considered of a somewhat 
sanguine character, and not likely to be realised in ordi- 
nary practice. 

Not being able, at the time, to produce confirmation of 





the results, developed by the trials of my experimental 
boiler, by any example of its working in a sea-going 
steamer, I could only then affirm the correctness of the 
statements made, and promise to lay before the Institu- 
tion further information when obtained. 

In fulfilment of this undertaking I have now the satis- 
faction of bringing before the Institution additional facts, 
amply proved by working at sea over a lengthened period, 
which more than corroborate my former statements, and 
fulfil my anticipations, 

The case which chiefly supplies the facts stated in this 
paper is that of the steamship New York City, of the 
** Direct” West India Line, of Messrs. Scrutton, Sons, 
and Co. I am indebted to Mr, Thomas Scrutton of this 
firm for his appreciation of the value of what I had then 


| accomplished, and for having—undeterred by the halting 
opinions of those who are considered guides in such mat- 
ters—placed an order in the hands of my firm, shortly 
| after the date of the reading of my paper in 1884, for the 
refitting of the before-mentioned steamer with a boiler 
to be worked on my system of forced combuation. 

The degree of confidence placed by Mr. Scrutton in my 
statements will be better understood when the nature of 
the voyages to be performed, and the size of boiler I 

proposed, are considered. The voyage is from London 
| direct to the West India Islands, and through the Archi- 
pa there, extending at intervals to Demerara and 

onduras, the round voyage occupying, according to cir- 
cumstances, from 3 to 44 months. The opportunities on 
the voyage for obtaining fresh water for the boiler are so 
limited that, as a rule, salt water only is used. 

The boiler I proposed, to replace the one in use, was to 
be considerably less in size and in furnace and heating 
surface measurements, and therefore insufficient for 
natural draught working. As the route in which the 
steamer makes her long voyages is not favoured with 
the repairing shops to be found on most other routes, 
failure or injury to the boiler would have meant disaster. 

The New York City is a steamer built in 1879 on full 
load lines for large deadweight carrying, her dimensions 
| being 260 ft. by 34 ft. by 224 ft., gross tonnage 1724, and 
pe aa on full load draught of 20 ft., 3700 tons 
nearly. 

The — are ordinary compounds, having cylinders 
33 in. and 61 in. in diameter by 33 in. stroke, and without 
an expansion valve on be hod cylinder. The 
original boiler, though worked as one double-ended boiler 
with two furnaces at each end, consisted of two separate 
cylindrical parts, each 12 ft. 6 in. in diameter by 6 ft. 4} in. 
in length, with large steam domes. These cylindrical parts 
were tied together at the distance apart of 4 ft. 3 in., this 
space, forming a dry combustion chamber, being closed in 
with an iron casing lined with firebrick. 

Messrs. Scrutton inform me that this boiler, when pro- 
perly worked, compared fairly as regards economy with 
those of their other steamers, but was subject to leakage 
in the tubeplates of the combustion chamber, when not 
carefully preserved from sudden admission of cold air. 
| The new boiler, Figs. 1 and 2, supplied to the steamer 
| to work with forced combustion, is single-ended with 
| three furnaces, and occupies so much less space in the shi 

that, after providing for an unusually roomy shaleaheld, 
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sufficient space for 120 tons additional coal could have 
been got in the former boiler room. 

The following are the principal particulars of the two 
boilers : 


| : | 

| Original Boiler. | New °Boiler. 
Length without uptake .. tt. =| 11 ft. 
Diameter .. np as ne Gin. | 14 ft. 


Steam domes = Ay a3 wo None 
Number and diameter of fur-) pour 3 ft. 5in. Three, 3 ft. 4 in 
, 3 ft. Sin. | > e 3 


naces ¥é or is 
Number, length, and diameter \ § 372, 6 ft. 44in. 210, 8 ft. by 
of tubes .. we ms « — by 8hin. 3 in, 
Tube surface te pa 2173 sq. ft. 1319 sq. ft. 
Length of firebars, over all 5 ft. Gin. 4 ft. 4 in. 
Aggregate firegrate | 36 sq. ft. 








The diameter of the new boiler is somewhat greater 
than is required for the size of furnaces or number of 
tubes. The diameter of the tubes also is larger than 
would have been used had I not undertaken in the con- 
tract to develop a certain power with natural draught. 
The size is therefore a compromise between chimney and 
forced draught proportions. The air-heating tubes for 
each furnace are 40 in number, 2 ft. 3 in. in length and 
3} in. external diameter, they also being proportioned, so 
far, in view of the boiler being worked with natural 
draught. 

The air space in the firegrates was reduced in width by 
side pieces to rather less than 2 ft, 11 in. across, so that 
each firegrate was, with 4 ft. 14in. length of bars, 12 
square feet in area. A twofold object was sought for in 
using these side pieces, one being to prevent the too rapid 
combustion of the fuel at the sides of the furnaces, and the 
other to reduce the heat somewhat, at a part where the 
plating is unfavourably placed for throwing off the water 
evaporated, being below the centre line of the furnace. 

The boiler was fitted on board in September, and, after 
the loading of the steamer for the outward voyage, was 
tried for about four hours under various air pressures, 
before leaving on October 13, 1884, The results realised 
were remarkably good. As the engines had not in any way 
been altered, the valves remaining exactly as on previous 
voyages and the propeller untouched, an unusually good 
opportunity was afforded for comparing the performances 
of the boilers. 

The average revolutions of the engines with the natural 
draught boiler were 56, and the indicated horse-power 564. 

With thenew boiler and forced draught it was found on 
first trial that 64 revolutions could be easily maintained 
with the Scotch coal then used. 

The indicator on board being out of order no diagrams 
were then taken, but from diagrams taken on a subsequent 
voyage, it was found that, with the same load draught, 
760 indicated horse-power were required to give 64 revo- 
lutions. 

The steamer put to sea immediately after trial, and 
made a good run to Trinidad without stoppage. The 
average revolutions on the voyage were 57, and the con- 
sumption 11 tons per 24 hours. The average speed would 
have been higher but for the formation of clinker and in- 
experienced firemen. It was attempted on the voyage to 
run the fires 12 hours without cleaning, but the Scotch 
coal, which was of inferior quality, contained too large a 

sroportion of clinker to permit this, and eventually it was 
Cand to be necessary to clean fires every six hours to keep 
them in good working order. It may be noticed here 
that with the Welsh coal of fair quality, which has been 
used in the steamer for the last twelve months, the fires 
can be kept in good order by cleaning every twelve hours. 

After more than seven months continuous working, in 
compliance with the request of my firm, Messrs. Scrutton 
had a report ——— by their superintendent engineer, 
Mr. Nicolson—who has from the first taken a special 
interest in this system of combustion—of the results of 
the working of the new boiler under forced draught up to 
the date of the report, June 11, 1885, with a comparison 
of results from the natural draught boiler under same con- 
ditions. In this report the following particulars are given 
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New Boiler with Forced Combustion. 
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of four voyages made under similar conditions and afford- 

ing a fair comparison ; two being made with the natural 

= boiler and two with the forced draught boiler. 
ese are : 








With natural draught boiler—1. The homeward run 
from Barbadoes, arriving in London January 1, 1882. 
2. The outward run from London to Barbadoes, leaving 
May 20, 1884. 

With forced draught boiler—l. The outward run 
from the Clyde to Trinidad, leaving October 13, 1884. 
2. The homeward run from Barbadoes, arriving in London 
Mey 18, 1885, 

r. Nicolson’s report in regard to (2) voyage with 
forced draught boiler and Welsh coal is as follows : 

** Comparing this run with (1) voyage of original boiler, 
also with Welsh coal, it is evident that to have maintain’ 
on that voyage 60 revolitions and 623 indicated horse- 
powre with that boiler, the consumption could not well 

ave been less than 15 tons per day, so that it ap to 
be a fair conclusion that the smaller boiler, with this 
system of forced combustion, has not only maintained a 
higher power than the larger natural draught boiler, but 
has at the same time reduced the consumption of coal 
with the same engines from 2.24 lb. to 1.42 lb. per hour, 
without taking into account the power for working the 
fan engine, which, being supplied from the boiler, should 
correctly be added to the indicated horse-power of main 
engines,” 

On the next voyage out and homewards after the report 
referred to was made, a still higher result was obtained, 
as given in the following extract of a letter from Messrs. 
Scrutton to my firm of 22nd August last : 

““The New York City having completed on 7th August 
another voyage to the West India Islands and back to 
London, we have pleasure in informing you that the 
results obtained from your boiler with forced combustion 
show continued improvement. The average indicated 
horse-power of the outward and homeward voyages, as- 
certained by our sepa | engineer, is 628, includ- 
ing six indicated horse-power for the fan engine. The 
consumption of Welsh coal has been throughout the 
voyage 9 tons per 24 hours. The boiler continues in 
perfect order. The results altogether are most satisfac- 


tory.” 

This consumption at sea is at the rate of 1.337 lb. per 
indicated horse-power per hour, with a rate of combus- 
tion giving 17.4 indicated horse-power per square foot of 
firegrate. On the last completed voyage a still higher 
rate of combustion was made by a new engineer, who, 
without any previous experience in forced draught, ran 
the engines for some days on the passage to Barbadoes at 
62 revolutions, with an indicated horse-power of 706, 
including fan power, the coal consumption rising to 11 
tons per day, this rate of combustion giving 19.6 indi- 
cated horse-power per square foot of firegrate, with a 
coal consumption 1.454 lb. per indicated horse-power per 
hour, the coal being reported as ‘‘ small and inferior.” 

With an engineer in charge for the first time, this high 
evaporative power on the moderate rate of consumption 
stated, is good evidence that this systenr is perfectly safe 
at sea in the hands of any intelligent engineer, though 
without previous experience. 

The following statement by the late chief engineer of the 
New York City, Mr. John Pettigrew, shows‘further that a 
greatly higher rate than 19.6 indicated horse-power per 
square foot of firegrate can be obtained by this system of 
combustion without difficulty. The letter isdated March 15, 
1866, and is addressed to Messrs. Serutton, from whom I 
received it : ‘* As requested, I now beg to describe some 
tests I made of the power of the boiler of the New York 
City, with Howden’s patent system of forced combustion, 
while at sea under my charge. As you are aware, I never 
had occasion to test the utmost power the boiler could be 
worked to, but on one occasion I tried, by order, the 
power required to'give 64 revolutions to the engines with 
the vessel fully loaded, and found it was 760 indicated 
horse-power. I have, however, used occasionally a much 
higher rate of combustion than was required to maintain 
the revolutions at 64 per minute, having frequently, 
as a feat, begun to clean a fire with steam on the gauge at 
80 lb., and have raised the steam to 85 lb., while blowing 
off at the safety valves, before the operation was com- 
pleted. This was done by simply charging the other two 
furnaces, after running the pricker through their bars, 
with a good supply of fresh fuel, and beginning, as soon as 
the fresh charge was in flame, the cleaning of the third 
fire which had been allowed to burn down. As the fan 
continued running at its usual speed, and theair supply 
was cut off from the fire being cleaned, the air pressure 
increased, and the two fires consequently received a 
greater supply which, with the heavier charge of fuel on 
the two furnaces, was sufficient to increase the com- 
bustion so as not only to maintain the pressure, but to in- 
crease it, as stated, until steam blew off at safety valves 
at 85 lb. pressure. The engines during this time were 
left running at their usual speed, no ;change being made 
in the admission, and as the steam increased in pressure 
the engines would also increase in speed. Though I never 
took di ms when testing the combustion as described, 
I know they could not have been working at less than 630 
indicated horse-power.” 

This increase of pressure, with blowing off at the safety 
valves and theengines running at full speed, from the 
combustion of two fires on a total of 24 square feet of 

rate surface, shows an evaporative power from a square 
oot of firegrate of probably not less than 30 indicated 
horse-power. Those who have experienced the large drop 
in pressure when cleaning fires in ordinary boilers, will ap- 
preciate the value of the facts just stated. These facts 
also conclusively sustain the very important claim made 
in my former paper for this system of forced combustion, 
viz., the absence of any injurious rush of cold air through 
the furnaces and tubes when a furnace is being operated 
on, the detrimental cooling effect of which even in natural 
draught boilers, is very noticeable. 

From such results as those which have been given, and 


the experience gained from the continuous working of | 





this steamer for nearly eighteen months, I can now 
venture to say, with some confidence, that an evaporative 
power per square foot of grate can be obtained with ease 
and safety from this system of forced combustion in con- 
tinuous working at sea, under ordinary conditions, of at 
least 25 indicated horse-power with compound engines at 
about 80 1b. pressure, and 30 indicated horse-power with 
triple-expansion engines at about 140 Ib. pressure, at rates 
of consumption not exceeding, whatever less they may 
be, 1.35 lb. and 1.1 Ib. respectively per indicated horse- 
power per hour. 

I will venture to say further, I have no doubt whatever 
that higher rates of combustion than those just stated will 
be attained without difficulty after further experience pro- 
duces the necessary confidence. 

The feature in this system of combustion, which makes 
such great concentration of power possible in an ordinary 
mercantile steamer on every-day work, is that of its 
economy. In taking up this subject of forced com- 
bustion a second time, I resolved to stand or fall by the 
attainment or otherwise of this feature, as it appeared to 
me the key to the solution of the whole question. That 
the system should be easily worked on ole scale, and 
be, as it were, self-preservative, were likewise indis- 
pensable conditions, as any system of forced draught 
giving extra trouble in working, and not capable of 
enduring continuous working over the longest voyages, 
could not be desirable for sea-going steamers. 

In my first atteapt at forced combustion, in 1862, which 
was that of forcivg air under pressure into a closed ashpit, 
I was unable to o}»tain either a workable or an economical 
system. 

To produce co.nplete combustion by this mode of work- 
ing, at a rate greater than is attainable by chimney 
draught, the fires must be sufficiently light to allow 
enough free oxygen to reach the combustible gases above 
the fuel, but the excess of air necessary to accomplish 
this is so great as to reduce the evaporative economy 
much below that obtainable by natural draught. 

When, on the other hand, a thick fire was used to pre- 
vent the too abundant passage of air through it, the smoke 
therefrom was excessive, and a large quantity of carbonic 
oxide escaped unconsumed, while there was much trouble 
with the firebars owing to the most active combustion 
being, not on the top of the fuel, but near to the firebars, 
Though the evaporative economy was as a rule higher 
with the heavier than with the lighter fires, it was still 
less than that obtainable by ordinary chimney draught 
working. 

Such were the results obtained when working this 
closed ashpit system as a mode of forced combustion. 

There were other difficulties, such as requiring to shut 
off the air when the furnace door had to opened. If 
this system is worked so that the air is prevented from 
passing through the firebars and fuel sufficiently to pro- 
duce any pressure in the furnace, and the chimney draught 
therefore capable ef drawing air by the furnace door, 
some of the difficulties mentioned will disappear, but, in 
such a case, though the air may be supplied under the 
bars by a fan, it cannot be termed an example of “‘ forced 
draught,” taking this conventional expression to signify, 
as it does throughout this paper, a rate of combustion, 
unattainable by chimney draught, produced by an arti- 
ficial supply of air. 

This description of my first attempt at forced combus- 
tion, on a system which doubtless had been tried by others 
before me with like results, and which has been since 
brought out to my knowledge as a new system at least 
once every decade, will enable my present system, and 
the manner in which it was worked out, to be better 
understood. 

(To be continued.) 





Evropkan NaviGAtions.—The second annual meeting 
of the International Navigation Congress will take place 
in Vienna in June. The chief subjects which will be 
debated are the following: 1. The economical value of in- 
land navigation. 2. Normal course of canals and buildings 
necessary for canals: 3. Organisation of inland naviga- 
tions. 4. The construction of sea canals. The members 
of the Congress will make a voyage up the Danube to 
Linz, and down the Danube to io te Gate. 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS 
AND SURVEYORS—CERTIFICATES OF COMPETENCY. — The 
following gentlemen having satisfied the examiners at the 
examination held in London on the 16th and 17th ult., 
certificates of competency are granted them by the 
Council of the Association: J. A. Angell, Leytonstone ; 
H. Ashmead, Clifton; H. G. Coales, Kings Lynn; W. 
C. Fenton, Sheffield ; A. D. Greatorex, Toxteth Park ; 
A. Harland, Charlotte-street, W.; F. Osborne, Dover ; 
E. E. Saunders, Walthamstowe; J. W. Witts, Skelton- 
in-Cleveland. 


AMERICAN TRAMCARS IN QUEENSLAND.—The first of a 
shipment of six tramcars has been landed in Queensland 
from the barque Thyburnia, from New York. The car? 
have been put together at 9 Iron Works, South 
Brisbane. Lach car is 21 ft. 6 in. long by 7 ft. 6in. wide, 
and the seats, which are placed crosswise on the car, wil] 
accommodate thirty persons. One special feature is that 
the backs of the seats are reversible, and that when the 
horses are transferred from one end of the car to the other 
the passengers have only to reverse the backs of the seats 
in order not to sit with their backs to the horses. A 
spacious awning covers the top, and canvas screens can 
be hung round the sides to provide inst rainy or in- 
clement weather. These cars will be p onthe Break 
fast Creek line, and on the completion of the Woolloon- 
gabba line a portion of them will be transferred to that 
route. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep sy W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1888. 

The number of views given in the Specification Dranwings is stated 
in each case after the price ; here wane ane Gameinaah, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of priceand postage, addressed toH. READER LAOK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been wi the date of sealing is given. 

Any person may at any time within two Jrom the date of 

advertisement of the ptance of a complete specification, 
give notice at the Patent Opes of opposition to the grant of a 
Patent onany of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


932. A. Foster and F, V. Anderson, London, Im- 
provements Dynamo-Electric Machines.  [lld. 
) Figs.) January 21, 1886.—The annular iron core a, which is pre- 
ferably built up of thin flat rings of iron and paper cemented to- 
gether, is supported on two annular series of bars 6 arranged con- 
centric with the armature shaft c, and extending respectively from 
either end of the armature to the centre. The hubs dare keyed on 
the shaft, but can be forced along it. The core is compressed 





























endwise by means of a collar g on one end of the shaft, and nuts h 
on the other end. The brush-holders are mounted ona metallic 
ring freeto revolve in a grooved sheave bolted to the standard. 
This ring is formed with a toothed segment gearing into a worm, 
which is rotated by means of a handwheel, and serves to adjust 
accurately the positions of the brushes simultaneously, and at the 
same time secures them in their positions. (Accepted March 26, 
1886). 

5494. C. A. A. Capito and M. P. Hardt, London. 
Improvements in Dynamo Machines and Electro 
Motors. (8d. 3 Figs.) May 4, 1885.—The armature is con- 
structed of a number of soft iron grid discs with intervening soft 
iron washers, and mounted on asquare shaft, soas to insure accurate 
correspondence of the parts of the discs. A number of short bars 
project radially from the circumference of the discs so as to form 
paralle! spaces, in which the wire is wound longitudinally. The 
discs and washers are held on the shaft by a nut at one end, and 
a shoulder at the other. The pole-pieces are fixed at each side of 
the motor to brackets by which the motor is bolted to its founda- 
tion. The commutator is arranged inside of one of the brackets. 
The lines of force pass along in a direction vertical to the coiling 
of the armature, and are cut at right angles by the coiling in ro- 
tating. (Accepted March 30, 1886). 


ELECTRIC LIGHTING. 

3625. A. Swan, Gateshead. Supports for the Shades 
and Bulbs of Incandescent Lamps. (8d. 4 Figs.] 
March 20, 1885.—The support consists of an inner and outer tube. 
The outer tube has a conical part which fits against the outside of 
the shade, and the inner tube is provided with hinged arms which 
are furnished with tail-pieces that straighten out the arms into 
their positions for supporting the shade, when the inner tube is 
drawn into the outer tube by means of a screwed ring on the bulb 
holder. (Sealed April 16, 1886). 


3765. G. Davidson, R. C. Jackson, and J. B. - 
can, Gateshead. Improvements in the Manufacture 
of Carbons for Incandescent Lamps. [S8d. 3 Figs.) 
March 24, 1885.—This invention has for its object the attainment of 
a uniform sectional area of the carbon filaments. The material 
to be carbonised is cut into uniform strips by circular blades. 
Sealed March 30, 1886). 


4110. H. W. Pendred, Crohill, Kilkenny Co. Im- 
provements in Electric Arc Lamps. (8d. 5 Figs.) 
April 1, 1885. — The descent of the upper carbon-holder is 
controlled by means of a spring brake. A magnet or a solenoid 
in a shunt circuit is employed to take the brake off. The shunt 
solenoid having a high resistance, when the main current becomes 
weak by the burning away of the carbons, the current in the shunt 
becomes strong, and draws on the solenoid core, thus overcoming 
the pull of the brake spring, and allowing the upper carbon to 
descend. (Sealed March 16, 1886). 


4286. E. L. Roussy, Vevey, Switzerland. Moderators 
for Electric Lamps. (8d. 8 Figs.) April 7, 1885.—This 
invention relates to means of moderating at will the intensity of 
an incand t lam ted with it. A hollow cylinder of 
non-conducting material containing carbon powder, is placed in 
the electric circuit. The carbon powder offers to the current 
more or less resistance, according as it is more or less compressed 
by a screw which enters at one end of the cylinder. (Accepted 
March 5, 1886). 


4854. H. Pie 
Lamps. [8d. 6 





r, Liege. Holder for Incandescent 
igs.) April 29, 1885.—This holder for incan- 




























descent lamps comprises a plug a, a wire spiral b fixed on the 
lamp-base e, and adapted to be screwed on threads on the plug a, 
contact-pieces f and m in connection respectively with the wires g 
andl, meansof electric conduction from the wire k to the spiral, 
a binding post ¢ connected with the wire h, and a shoulder on 
the ira be so arranged, that, according as the spiral is turned on 
the plug a, the shoulder will be in or out of contact with the post 
i, The circuit may thus be closed or broken by a slight rotative 
displacement of the ‘amp, and, on account of the elasticity of the 
connection between the lamp and the Pine: the lamp is better 
adapted to endure concussions. (Sealed April 16, 1886). 


A Smith, London. Improvements in 
Lighting Houses by Electricity. (8d. 6 Figs.) April 22, 
1885.—The object of this invention is to light houses by electricity 
without injury to the internal decorations. A single aperture is 
needed to introduce a band or rope of ornamental appearance 
inclosing within it insulated wires, and fitted with terminal sockets 
adapted to receive the terminals of detachable incandescent 
lamps. (Accepted March 5, 1886). 


5420. C. K. Falkenstein, London. A Combined 
Electric Bell Push and Incandescent Lamp-Holder 
and Switch. (8d. 2 Figs.) May 2, 1885.—An elongated pear- 
shaped handle of earthenware or vulcanite contains a cylindrical 
wooden plug to which a small lamp with a reflector, its circuit 
wires, and contact maker are attached. A common return suf- 
fices to convey the current from both the bell and the lamp. 
(Accepted March 2, 1886). 


5847. A, E. Jones, Leeds. Adjustable Pendant or 
Support for Electric Lamps, (Sd. 1 Fig.] May 12, 1885. 
—The object of this invention is to provide a hanging support, 
which shall have a considerable range of movement in all direc- 
tions, and which will remain in any position to which it has been 
adjusted. A metal cup and the lower part of the case in which it 
is fitted constitute a ball-and-socket joint, the parts of which are 
so proportioned, and so tightly forced together, that the friction 
of contact is sufficient to hold the telescopic holder rigidly in any 
position. Contact is maintained between the moving parts by 
metallic springs. (Accepted March 2, 1886). 


6286. A. Grundyand G. W. Ready, London. Tele- 
scopic Swinging and Rotating Pendant for Incan- 
descent Lamps. (8d. 5 Figs.) May 22, 1885.—The pendant 
or electrolier suspended from a ceiling, is free to swing througha 
considerable angle by means ofa ball-and-socket joint. Anarrange- 
ment of tubes, sliding one within the other, enables the pendant 
to be lengthened or shortened within certain limits. It is also 
free to turn on its vertical axis. (Accepted February 23, 1886). 


8049. C.F. Cooke, York, and T. Robinson, Leeds. 
Electric Arc Lamps. (8d. 2 Figs.) July 2, 1885.—This 
invention relates to the feed-regulating mechanism of arc lamps 
provided with solenoids for striking the arc. The illustration 
shows a twin lamp provided with this invention. Oneither of the 
lamps being started, the solenoid S is magnetised, and strikes the 
arc, while at the same time the armature T is drawn towards 
the solenoid, and presses the brake B on to the wheel W which is 
then prevented from rotating. A small fraction of the current is 
now passing through the shunt magnet M. The carbons burn 
away, and the resistance of the arc to the passage of the current 
increases, thus causing a decrease of the current passing through 
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the solenoid, and an increase of the current passing through the 
shunt magnet M. Thus the force exerted by the solenoid S upon 
the armature T is lessened, while the force exerted by the pole of 
magnet M upon the armature T, is increased until the two forces 
neutralise one another sufficiently to cause the armature T to be 
set at liberty to fall back under the action of the weight C'. The 
brake wheel W is thus jiberated, and the carbons are allowed to 
approach until the currents through the solenoid S and magnet 
M, again reach their normal amounts respectively, when by the 
attraction of the armature T towards the solenoid S, the brake B 
presses upon the wheel W sufficiently to detain it. (Accepted 
March 9, 1886). 


11,175. C.F. Cooke, York, and T. Robinson, Leeds. 
Arc yg Mechanism of Electric Arc Lamps. 
(8d. 2 Figs.] September 19, 1885.—In the apparatus constructed 
according to this invention, a solenoid of coarse wire, carrying all 
the current to the lamp, is employed. When the current first 
passes through the lamp, the soft iron core is drawn be a into the 
coil of the solenoid, and lifts a lever which raises the carbon-holder 
with which it is in gear to an extent sufficient to strike the arc 
between the carbons of the lamp. (Accepted March 9, 1886). 


13,011. W.E. Heys, Manchester. (0. P. Loomisand H. 
WwW. , Lymm, Mass., U.S.A.) Electric Arc ps. 
(8d. 8 Figs.) October 29, 1885.—This invention relates more 
particularly to a clutch for regulating the distance between the 
carbons, and to an automatic cut-out for throwing the lamp out 
of the main circuit under abnormal conditions. The magnet C is 
wound with wire in the main circuit D, the armature E being 
wound with wire in a short circuit F and supported upon a lever 
H which is fulcrumed at I, counterbalanced by aspring J, steadied 
by a dash-pot K, and connected up with the clutch rings L and M 
by means of a hinged lever N. Thespring O forms an elastic con- 
nection between these clutch ring? The upper ring grips the 
carbon carrier with a force depending on the inclination of the 
under ring. When the arc is extinct, the armature becomes 
attract xd by the iron posts G, and communicates motion to the 
arm R and operates the cut-out so that the lever H! moves and 





comes in contact with the conducting material V, thereby con- 

















necting the wires W and W! and short-circuiting the are. (Accepted 
March 30, 1886). 


TELEGRAPHY AND TELEPHONY. 


997. Cordner, Allen, and Co., T. M. Collet, H. 
Collet, and G. Luanders, London. Acoustic or Me- 
chanical Telephones. (6d. 4 Figs.) January 22, 1886.— 
The diaphragms by which the vibrations are transmitted to, and 
received from the line, are made of wood, and are cemented face 
to face with the grain of the respective sheets disposed crosswise 
to each other. (Accepted March 5, 1886). 


1310. W.P. Thompson, London. (£. T. Gilliland, Su/- 
folk Co, Mass., U.S.A.) Improvement in Telephone 
Transmitters. (8d. 5 Figs.) January 29, 1886.—This inven 
tion relates to telephone transmitters in which granulated carbon 
is included in the circuit of a voltaic battery, and the resistance 
of which is controlled by the diaphragm. The chamber which 
incloses the granulated carbon is of vulcanite, and is mounted 
horizontally. It is closed at one end by thehorizontal diaphragm 
which constitutes one electrode of the transmitter. The other 
electrode is partially buried in the granulated carbon. A jointed 
arm allows the transmitter mouthpiece to be raised or lowered 
without altering the horizontality of the diaphragm chamber. 
(Accepted March 2, 1886). 


4841. W.Gemmil, Kirkmaiden, Wigton. A System 
of Hhote Selegrapay. (6d.] April 20, 1885.—The object is 
to enable a picture to be photographed at a distance through the 
medium of telegraphic wires with delicate details of light and 
shade, and sharp lines. The arrangement acts by conveying an 
electric current that has passed through a selenium cell, vary- 
ing in electromotive force as more or less light falls on the cell 
to the receiving station, where it excites an electro-magnet, 
which, by its attraction on a series of switches having graded 
spring recoil, does by them switch on or off a greater or less 
number of subsidiary currents to an incandescent electric lamp. 
Every apparent point of light of a particular intensity in the 
image to be sent, would, on being projected on to the selenium cell, 
cause the lamp to give a corresponding light, which, focussed to a 
point on the receiving plate, would represent that in the despatch, 
but far out-rivalling it in brilliancy. (Accepted March 2, 1886). 


5547, R. M. Lowne, London. Electrical Cables. 
(Sd, 7 Figs.) May 5, 1885.—This invention relates to the use 
of a universal joint for the purpose of attaching submarine cables 
to moving objects, The several parts of the joint are made with 
passages which contain bundles of fine wire that are insulated 
from the material of the joint. (Accepted March 5, 1886). 


6365. R. K. Boyle, London. Telegraphic Apparatus. 
{1ld. 10 Figs.] May 23, 1885.—This invention has reference to 
telegraphic apparatus, in which two or more messages may be 
transmitted simultaneously through the same line wire by diffe- 
rent operators working independently of each other, and irre- 
spective of the time or speed of transmission. Under normal 
conditions, feeble positive and negative electric impulses are alter- 
nately transmitted through the telegraph line or cable by the 
batteries / 1, the keys ¢ i! being in contact with the pieces n n', and 
the batteries m m! being consequently short-circuited. By these 
impulses, the arms 0% of the coils o of the relays are vibrated be- 
tween springs rr’, but not with sufficient force to press the springs 
against the contact-pieces ss!, with one or the other of which, they 
only make contact when an operator depresses one of the keys 
i i', and thereby introduces additional current or battery power. 
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Each operator works his key as though he had an unbroken 
current, but he is really sending a number of impulses which are 
converted into perfect dots and dashes at the receiving end by 
the apparatus at that end of the line. By depressing the key 1, 
the supplementary battery m is brought into the line circuit, so 
that the positive impulses transmitted through the line are in- 
creased in strength, and cause the arm 03 of the corresponding coil 
0 of the relay to press the corresponding spring r! against the 
contact-piece, thus closing one of the local battery circuits of the 
receiver. Thiscontact is maintained so long as the key is held 
down, although the contact is produced by a series of short im- 
pulses, and not by a continuous current; the local circuit is 
therefore kept closed for a sufficient length of time toinsure the 

roduction of the proper mark upon the paper strip. (Accepted 


arch 9, 1886). 
7584. T. J. Handf London. (T. A. Edison, New 
(8d. 3 Figs.] June 22, 1885.— 


ord, 
Jersey, U.S.A.) Telegraphy. 





This invention relates to apparatus by means of which two sets of 
ndent and non-interfering Morse signals can be sent back 
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and forth over the line between stations, 


A non-polarised relay IH 
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is employed as receiving instrument, which acts by changes in the 
strength of current without regard to polarity, and a polarised key 
K, acting by changes of polarity of current without regard to its 
strength. The line L Lis provided with a main battery, which is 
decreased by the manipulation of a Morse key D at each station, 
such keys normally short-circuiting (as shown in the drawing) a 
large resistance (say 5000 ohms) and throwing such resistance into 
line when depressed. To reverse the polarity of the constant line 
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current without changing its strength, there is provided at each 
station a battery L B, which has twice the number of cells of the 
main battery and is thrown into circuit opposing the main battery. 
The line passes through a circuit reversing lever E and spring a 
carried thereby on a block of insulation, the lever E being worked 
by a magnet F controlled by a key G and local battery c. The 
polarised relays K, which respond to change in polarity of current, 
close circuits to sounders M. (Accepted April 2, 1886). 


8036. H.C. Mance, Brockley, Kent. Electric Tele- 
phs, (8d. 1 Fig.) July 2, 1885.—This invention relates to 
apparatus for translation of telegraphic signals automatically be- 
tween two circuits, the object being to obviate the difficulty 
caused by the uncertain character of very sensitive relays, which 
sometimes come to rest with the local circuit open, and sometimes 
with it closed. Clockwork is employed in combination with an 
electro-magnet, contact pieces, and levers, for switching during 
translation, working, first, the opposite line to the signalling 
batteries or transmitter ; secondly, the line to earth for a short 
period ; and thirdly, the line back to the opposite relay for receiv- 
ing. While the armature B of the clockwork works in an up-and- 
down motion, the clockwork continues to run; the catches F F' 
are being continuously struck by the screws E, and the starting 
lever G is never permitted to permanently assume its normal 
position. The action of the brake O, which stops the clockwork, 
is therefore suspended either by the pressure of an eccentric wheel 
in the clockwork, or the weight of the starting lever. When the 
latter was first allowed to drop by the movement of the sounder 
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armature B, it depressed the weighted lever K and also the line 
translation switch I, thereby taking the pressure off the brake O 
and starting the clockwork, meanwhile connecting the line to the 
transmitter S. The translator switch lever is retained in its de- 
pressed position by a catch N M, When the working of the arma- 
ture ceases, the starting lever G is raised by a pin on the eccentric, 
which revolves every three or four seconds, and remains at its 
highest point omuperees by the catches Fand F!. The weighted 
end of the lever K drops a short distance, thereby acting on the 
tongue or spring, which liberates the translation switch and 
allows the weighted end of the latter to fall, and the contact- 
making end to rise to the extent of one notch so as to hold the 
extremity of the translation switch in contact with an earth 
terminal R for an yay comneg time. On the catch tongue being 
again acted on by the lever, the contact-making end of the trans- 
lation switch I rises another step, making contact with the oppo- 
site relay, and at the same time the pressure of the weighted line 
lever or translation switch on the brake O, or the pressure of the 
weighted lever K stops the clockwork. (Accepted February 26, 
1886). 


8675. W. Blenheim, New Egham, Surrey. Tele- 
phonic A atus. (8d. 4 Figs.) July 18, 1885.—The 
membrane H is fixed on one side of ¢. brass ring G G. On the oppo- 
site side of this ring a thin band armature I of iron or steel is 
fixed by its ends across the diameter of the ring. The centre of 
this band armature is connected to she centre only of the mem- 








brane by means of a sound post K. A metal bar E supports an 
iron magnet A, which is rendered magnetic by a permanent steel 
magnet I, the one pole S of which is connected to the centre of 
the electro-magnet A. The other pole N is placed between the 
membrane H and the armature I, and in close proximity to the 
sound post K. This arrangement serves both as transmitter and 
receiver, (Accepted March 16, 1886). 


11,121. G. L. Anders, London. Apparatus for 
_ 3 the Wires of Acoustic Telephone Cir- 
cuits, (8d. 9 Figs.) September 18, 1885.—Where the wire is 
to be supported or its direction changed, a light pulley having a 
groove on its periphery to receive the wire, is used. A piece of 
rubber tubing is placed between the boss of the pulley and its axis. 





The pulley is thus capable of vibrating in unison with the longi- 
tudinal vibrations of the wire. (Accepted March 5, 1886). 


13,109. W. R. Lake, London. (D. H. Dorsett, Chicago, 
U.S.A.) Systems of Underground Electrical Con- 
ductors. (8d. 6 Figs.) October 30, 1885.—This invention is 
directed to facilitating the laying and distribution of the conduc- 
tors throughout a city, to the better insulation of the conductors, 
and the prevention of inductive or other injurious effects arising 
from the close proximity of circuits for different purposes, such as 
telegraphing or telephoning on the one hand, and electric lighting 
on theother. (Accepted March 5, 1886). 


13,279. W. P. Thompson, Liverpool, (LZ. A. Mueller, 
Kalk, Cologne.) Insulators for Telegraph Wires. (6d. 
6 Figs.) November 3, 1885.—The insylator, which is constructed 
of porcelain or other suitable material, is divided by a vertical 
slit having two segments hollowed out in opposite directions so 
as to form hooks, the arrangement being adapted to secure the 
wire without coiling it round the insulator. (Sealed February 12, 
1886). 


13,607. C. A. Gisborne, London. (Ff. N. Gisborne,and 
D. H. Keeley, Ottawa, Canada.) Telephonic Receivers and 
Transmitters. (8d. 3 Figs.) November 9, 1885. —In instru- 
ments constructed according to this invention, two or more 
magnets are arranged on opposite sides of a diaphragm in such 
manner, that greatly increased vibrations of the diaphragm are 
obtained by alternate currents of electricity flowing through small 
helices of wire encircling the poles of the magnets. A diaphragm 
D rests against a ring $ of iron or steel, to the other side of which 
four permanently magnetised arms M are fixed with their north 
poles converging towards the centre. From the ends N of these 
magnets an adjustable soft iron pole-piece C projects towards the 

















diephragin, and forms the core of a bobbin E of fine wire which 
is included in the main circuit. On the other side of the diaphragm 
is an exactly similar arrangementof parts, but of opposite polarity ; 
the magnets M' have their south poles in the centre, and their 
north poles fixed to the outer ring. The pole-pieces C C! exert an 
equal degree of attraction for the diaphragm, which is therefore 
free to viorate when used as a receiver, to the variations of mag- 
netism due to currents in the wire coils E E!, en used as a 
transmitter, the vibrations of the diaphragm generate simulta- 
neously (by its approach to, and withdrawal from, the poles CC!) 
two pulsations of current in E E!, which combine in the circuit, 
and affect the receiver as one pulsation of extra strength. (Ac- 
cepted March 12, 1886). 


13,668. G. W. Stewart, New York, U.S.A. Tele- 
=. Instruments. (8d. 4 Figs.} November 10, 1885.— 

his invention relates to telegraphic instruments for conveying 
telegraphic symbols by the sense of touch. The instrument com- 
prises electro-magnets sunk in a bedplate to which is attached a 
hollow baseplate provided with a sounding post, an armature, 
a pivotted sounder having one end bifurcated to engage a pro- 
jection on the sounding post, and carrying at its other enda 
pointed projection, a recessed finger rest for receiving the pro- 
jection, and means for adjusting the sounder to the strength of 
the currents. (Sealed February 16, 1886). 


ELECTRIC BATTERIES, ACCUMULATORS, &c. 


1151, W. W. Popplewell, London. (F. Lathrop, J. W. 
Carter, and C. Faber, New York, U.S.A.) Galvanic Bat- 
teries. (Sd. 4 Figs.] January 26, 1886.—This battery consists 
of a metallic cell A lined at the interior with rubber which is ex- 
tended over the edge of the jar. The screw-threaded zinc C is 
inserted in the porous cup B, and carbons D are interposed be- 
tween the porous cup and the jar. The top of the zinc C hasa 
depression and a perforation. The zinc is amalgamated, and 
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when it is desired to renew the amalgam, mercury is poured into 
the depression and then passed along the spiral screw so as to coat 
the surface of the same. The carbons D are provided with rows 
of eonical projections d which add to the area of the surface 
exposed, oh are not polarised, as the hydrogen bubbles generated 

s off instead of covering the surface of the carbons. The bind- 
ing screw caps D! have anchors and transverse rivets cast integral 
with the same in the body of the carbon. (Accepted February 
26, 1886). 

1354. H. J. Allison, London. (FZ. M. Gardner Brook- 
line, Mass., U.S-A.) An Improved Electrode for Se- 
condary Ba’ es. j6d. 2 Figs.) January 30, 1886.—A 
sheet of lead is divided by parallel slits into a series of bars, leav- 
ing an undivided border round the plate. The bars are then bent 
so as to form troughs which serve to retain the lead oxide of the 
storage battery. (Accepted March 2, 1886). 


2765. W. R. Lake, London. Electrical Accumu- 
lators or Secon Batteries. [(6d.] March 2, 1885.— 
This invention relates to the manufacture of plates for accumu- 
lators or secondary batteries, by means of chloride of lead cast 
with chloride of zinc, the zine being subsequently removed by 
sulphuric acid, whereby plates of chloride of lead of a suitable 
degree of porosity are produced. (Accepted February 26, 1886). 
5256. A. R. Bennett, G ow. Improvements in 


Voltaic Batteries. (4d.) April 28, 1885.—The various sul- 
phides of iron and copper, or mixtures of sulphides and sulphur, 





are mixed with metallic filings, and made to surround the negative 
portion of the battery, with the object of increasing the constancy 
ofthe current. (Sealed March 30, 1886). r 


6088. E.B. Burr, London. Improvements in Gal- 
vanic Batteries. (8d. 3 Figs.] May 18, 1885.—This inven- 
tion relates to means for maintaining a i irculation of 
the liquids in galvanic batteries, The cells are connected by 
small inlet and outlet pipes. The liquid enters one cell, and flows 
through all the rest into a reservoir, whence it is poured back into 
the first cell. The liquid is thus kept of uniform strength 
throughout the cells. (Accepted March 5, 1886). 


7461. A.R. Upward and C. W. Pridham, London. 
Improvements in Galvanic Batteries. (8d. 2 Figs.) 
June 18, 1885.—This invention relates to a battery cell, in which a 
zinc element is immersed in a solution of chloride of zinc, and is 
separated bya porous diaphragm from a carbon element around 
which chlorine gascirculates. The chloride of zinc is decomposed 
by thegas. Local action is thus avoided, and the full electro 
motive force due to zinc burning in free chlorine, is obtained. 
(Accepted February 23, 1886). 


7738. H. C. B. Shalders and A. J. Thorman, 
London. Improvements in Electrical Batteries. 
{[4d.] June 25, 1885.—This battery consists of plates of copper or 
zinc separated by layers of seaweed. CAacoptan March 30, 1886). 


8331. A. M. Clark, London. (C. R. Goodwin, Paris.). 
An Improved Carbon Element for Galvanic Bat- 
teri (8d. 8 Figs.] July 9, 1885.—A screw-threaded metal 
rod is partly embedded in the plastic mass of carbon at the time 
of moulding, and before baking it. The part of the screw rod 
that projects from the element receives a binding nut for making. 
contact with the conducting wire. (Accepted March 12, 1886). 


8416. A. Khotinsky, Rotterdam. Method of Con- 
structing Electrode Frames for Secondary Voltaic. 
Batteries. (6d. 7 Figs.) July 11, 1885.—The frames are manu- 
factured by forcing soft lead or other suitable metal in con- 
tinuous _ om through dies shaped to the section of the frame. 
(Accepted March 30, 1886). 





8627. W. H. Tasker and T. J. Jones, London. Im- 
provements in Galvanic Batteries. (8d. 14 Figs.) 
July 16, 1885.—The object of this invention is to construct asup- 
port for the active element, which shall not become disintegrated 
by electrolysis, and shall be at the same time in good conductive 
connection with the active element. The support is constructed 
of gutta-percha, celluloids or other non-conducting and inoxidisable 
substance, through which strips of gold or platinum foil are laced. 
so as to make efficient contact with the active element. 


9302. A. R, Upward and C. W. Pridham, London. 
Improvements in Galvanic Batteries. (8d. 2 Figs.y 
August 4, 1885.—This invention relates to batteries which are 
maintained in an active condition by the passage of chlorine gas 
through the cells. The gas is caused to be delivered from the 
generator into the lower part of a high column of vertical pipes: 
open at the top, and connected near the bottom by a tube with 
the batteries to be supplied. An aspirator, in which a jet of water 
operates to propel the air, is provided at the outlet of each 
battery. An electric governor controls the water supply to the 
aspirator in accordance with the current delivered by the battery. 
(Accepted March 30, 1886). 


ELECTRICAL SWITCHES. 


14,741. R. M.. Baily and A. Grundy, London. 
Duplex Cut-Out for Electric Circuits. (8d. 4 Figs.) 
December 1, 1885.—Ths object of this invention is to providea 
connection for the spare fuze or foil whilst the damaged one is- 
being replaced. For this purpose a two-way switch is used, and 
— fuzes are kept ready to hand. (Accepted March 12,. 
1886). 


CURRENT REGULATORS AND METERS. 


$247. O.March, London. Measuring Electric Cur- 
rents and Electromotive Force. [6d.) March 12, 1885. 
—A rod of copper having binding screws at each end is placed in a 
groove cut in a bedplate, anda magnetic needle is suspended at 
one end of the bedplate. A magnetic bar is adapted to slide over 
the copper rod in a longitudinal direction. On passing the current 
through the copper rod, the magnetic needle will assume a 
position at right angles to the same. The magnet is then ad- 
vanced towards the needle until the deflection of the same is re- 
duced toa given number of degrees, and the current passing through 
the copper rod is indicated by the position of the magnet. (Sealed 
April 16, 1886). 

5006. S. F. Walker, Cardiff. Electric Meters. (8d. 
1 Fig.) April 22, 1885.—This invention relates to an apparatus 
for registering electrical energy, which is the product of electro- 
motive force multiplied into the current. The meter consists ofan 
electro-magnet included in the circuit of the lamps, ard a rotating 
armature included in a shunt taken across the circuit. The arma- 
ture is in connection with any suitable counter or indicating appa- 
ratus. (Accepted March 30, 1886). 


DISTRIBUTING ELECTRICITY. 


R. P. Sellon, Surbiton, Surrey, and J. S. 
Sellon, Syde: ent. Apparatus for Distribut- 
ing and Utilising Electricity. (8d. 2 Figs.) March 18, 
1885.—The object of this invention is to provide means for con- 
verting acurrent of high tension into one of low tension, without 
employing secondary batteries. To transform the current, the 
armature of a dynamo-electric machine is wound with two inde- 
pendent sets of coils, each set being connected to a separate com- 
mutator. The field magnets of this armature are common to both 
coils, and are wound so that a portion of their coils is in connec- 
tion with the first set of coils upon the armature, and another 
portion of their coils is in connection with the second set of coils 
upon the armature. (Sealed April 30, 1886). 


SMELTING ORES BY ELECTRICITY. 


1160. W.P. Thompson, London. (4. H. Cowles, Cleve- 
land, Ohio, U.S.A.) Smelting Ores by Electricity. [8¢. ; 
Figs.) January 26, 1886.—The charge to be reduced is containe 
in afurnace chamber which has electrodes fitted into its opposite 
sides. According as the resistance diminishes during the reduc- 
tion of the ores, the electrodes, which are buried in the charge, 
are automatically drawn further apart by a mechanism similar to 
the feed mechanism of an arc lamp. As the heated portions of 
the electrodes emerge slowly from the furnace, they first pass 
through a quantity of copper shot, by means of which they are 80 
reduced in temperature, that they are not injured by exposure to 
the air. (Accepted March 23, 1886). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in os 
United 
reports of trials of patent law cases in the Uni 


3525. 


tates of America from 1847 to the 


resent time, 
fed States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE ORUISE OF THE “MEANDER.” 
(Continued from page 443.) 

Fut speed ahead again, and now with what ter- 
rible anxiety is the course of the torpedo watched 
as it runs the 140 yards that intervene between 
the two vessels. Evidently the Frenchman has 
seen the torpedo fired, for violent gesticulations are 
observed from those on the forecastle, accompanied 
by loud shouts, and an attempt was made to get 
out of the way by stopping the starboard screw and 
so letting her head go off to starboard. It was too 
late though. The torpedo travelling at 25 knots 
would have passed over the 200 yards (at which 
range it was fired) in 14 seconds, and since the 
Bayard was advancing to meet it at 12 knots, the 
distance was reduced to about 140 yards, and 
the time occupied for the run would thus be only 
10 seconds, a time in which the quickest manceuv- 
ring ship could not expect to make a decided move 
out of the way. 

A loud explosion, followed by shouts, screams, 
and execrations from the Frenchman, a cessation of 
her firing, and then the watchers on board the 
Meander saw her slowly settling down by the head. 
The moment Captain Sharpe appreciated this he 
ordered ‘‘ Cease fire,” and turned the hands up to 
get the boats out ready to render assistance, at the 
same time altering course so as to go to the assist- 
ance of his wounded adversary. But the latter was 
by no means done for yet, for having settled down 
about 2 ft. by the head, she did not seem disposed 
to go any further, and it was evident that the fore- 
mast compartment only was damaged, and that 
there was no immediate danger of her going down. 
The torpedo had struck the Bayard in her least 
vulnerable part, and Captain Sharpe, as he was 
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steaming towards his late opponent with the inten- 
tion of assisting, as he supposed a conquered foe, 
was made unpleasantly aware of this fact by the 
firing, which had ceased during the confusion, com- 
mencing again when he had arrived with 300 yards 
of the Frenchman, and seeing him come round 
again ready to face the collision, which her captain 
evidently thought the Meander was now going to 
attempt bow to bow. (No, 13, Fig. 22.) 

‘“‘Confound the fellow,” said Captain Sharpe, 
‘what the devil is one to do with a chap like 
that ?” and he hastily order@€@ ‘‘ Hard a starboard,” 
and roared to the men to go down to their quarters 
again. 

The Frenchman having stopped when struck 
by the torpedo, and being now obliged to work 
round with one screw, while the other went astern 
slowly, had luckily very little way on, and the 
Meander passed about 80 yards ahead of her. A 
chance was thus given for another torpedo shot at 
the Frenchman from the starboard quarter, but 
though the torpedo itself was all ready the correction 
was not on the director, and without this it would 
have been useless to attempt to fire, besides the men 
were on deck, and therefore there was no one to 
open the ‘‘stand by” valve. Thus it appeared that 
the chance must be lost, when Bunting again showed 
himself equal to the occasion, for springing to the 
director he hastily adjusted it for 25 knots, with 
the speed of the enemy at nothing, and passed the 
word down to the tube to stand by, in the hope 
that there was some one down there who would 
understand it. Nor was he disappointed, for at the 
+ 8 order the men had at once rushed down to 

cir quarters, and one of the torpedo tube’s crew 





reached the lower deck just in time to hear the 
order ‘‘ Stand by,” and open the valve. 

‘¢ Shall I fire when the sights are on, sir?’ Bunt- 
ing called out to the captain ; but ere the words were 
out of his mouth a perfect hail of shot came at him 
from the Frenchman, who evidently understood 
what he was going to do, and poor Bunting fell 
covered with wounds, while the director was at the 
same time smashed to atoms by the murderous fire 
at this close range. Poor boy, there was the stuff 
in you from which heroes are made, and had you 
been spared there would have been one more name 
added to the list of those on whom England can 
rely implicitly in the hour of danger ; but as it was, 
it was only a midshipman, poor fellow, gone to visit 
old Davy Jones, and there were plenty more gallant 
lads on shore who would be glad of the chance of 
stepping into his empty place, and filling up the 
gap thus caused in the Navy List. His mother 
would weep for her bright-eyed, mischievous boy, 
and his brothers and sisters would hush their voices 
for a short time in the awe of hearing that poor 
Benjy, the leader in all their games when at home, 
was now lying calm and still in his ocean grave ; 
but the world will go round all the same, and the 
loss of him and the scores of other brave fellows 
that fell in that day’s bloody action would be passed 
over with the usual sympathethic ‘‘ Poor fellows,” or 
perhaps hardly be noticed at all in comparison with 
the details of the fightin which they fell. 

However, every one entering the Navy or 
Army does so with the full knowledge that he is 
expected to be turned into a target at some portion 
of his career, and is quite content that it should be 
so. If unfortunately the weapons opposed to any 
particular human target are better manipulated 
than those opposed to the other human targets stuck 
up in the same row, so much the worse for the 
first target and so much the better for the others ; 
as for the friends and relatives of the targets left 
at home to spend their time in alternate hopes and 
fears for the safety of their loved ones, they will 
share the pride and glory of success and so in their 
turn must be prepared to abide by any result. 

Matters had now arrived at a stage when the 
greatest caution was necessary. The position of the 
ships at the moment of poor Bunting’s death will 
be found at No. 14, Fig. 22, the Meander with 
her rudder and screw still intact crossing the bows 
of the Bayard at full speed while the latter was 
lumbering along at not more than three or four 
knots, having gone down 3 ft. or 4ft. by the bows 
and risen a proportionate amount by the stern, so 
that the tops of the screws were occasionally visible 
when she gave asend. It will be remembered that 
three out of the four barbette guns were disabled 
and one or two of the lighter guns on the main 
deck also, while on board the Meander the sponson 
guns were disabled, and now another shell had 
knocked over the stern gun, while the stern torpedo 
tube, which was immediately under it, had shared 
the same fate. So practically the gun power of the 
Frenchman was reduced to one and of his oppo- 
nent to two, for though the Meander had four 
guns left still unhurt (the port quarter-deck gun 
having been repaired) yet only two could be brought 
to bear at one time, since they were on opposite 
sides of the deck. Under these circumstances 
Captain Sharpe determined to keep out of tor- 
pedo range and sheer about across the enemy’s 
bows at a distance of 300 or 400 yards, endeavour- 
ing to disable the remaining gun which might at 
any moment disable the rudder, in which case the 
Meander with her one screw would be considerably 
worse off than her opponent with her twin screws. 
AccordinglyShe adopted this course, and in another 
ten minutes had the satisfaction of seeing a shell 
from the port after gun strike the remaining bar- 
bette of the Frenchman, while a moment after- 
wards the foremost quarter-deck gun on the Mean- 
der was disabled by a shell from one of the guns 
on the main deck of the Bayard, whose two fore- 
most guns in the battery fired nearly ahead. (No. 
15, Fig. 22.) 

It will be remembered that at an early period in 
the action Captain Sharpe had been struck by a 
rifle bullet in the arm, but had nevertheless stuck 
to his post on the bridge ladder (seeing that it was 
simple madness to remain on the bridge itself, as it 
meant almost certain death, and the conning tower 
was so low that he could not see properly). His 
wound, nevertheless, caused him the greatest 
agony, and now that the intense excitement of 
trying to disable the Frenchman’s last heavy gun 
was suddenly removed, nature could stand the 


strain no longer, and he fell insensible at the foot 
of the ladder. Lieutenant Oylstone we know fell 
early in the action, Rackchart was wounded at the 
same time, Undrill had been wounded when trying 
to fire the quarter torpedo, Smart had just been 
killed by the shell that disabled the port quarter- 
deck gun, which was, it will be remembered, one 
of those in his quarters, so that now the command 
developed on Lieutenant Slow, who, as we know, 
had been in charge of the forecastle quarters, but 
who, since his guns had both been disabled, had re- 
mained near the captain, seeing his orders carried 
out and assisting him otherwise as occasion offered. 
Thus, as soon as the latter fell, he (Slow) at once 
ordered him to be carried down to the lower deck, 
and walking quietly up the ladder on to the bridge, 

ut the telegraph of the engines to ‘‘slow,” the 

eander having got rather too far ahead. The fall 
of the captain was soon known in every quarter of 
the ship, for ill news travels apace, and grave 
anxiety was depicted on every face, which deepened 
when they heard that on Slow now depended the 
fate of the action ; for there was not a soul on board 
that had not perfect confidence in their captain, 
while of Slow little was known, except that he was 
the youngest lieutenant but one on board, and had 
the reputation, chiefly, it must be said, founded on 
his peculiar name, of being rather slow. It was a 
critical moment for any one to take command, 
certainly, and I must again pause to look into the 
relative positions and status of the two ships, it 
being now about forty minutes from the commence- 
ment of the action. The Meander had been, we 
know, manceuvring across the bows of the Bayard 
in order to be able to deliver her fire and at the 
same time keep out of torpedo range, and at the 
moment at which we have now arrived the ships 
occupied the positions as shown in No. 15, Fig. 
23. All the Bayard’s heavy guns were disabled, 


\ 





$ 
+. Color 

ard 4 gow" 

/ 1g Boule? 


st 

? 1 From 
furdie (ie) 
rey 


* Te PS 0 








J 





wo 80200 00 0D“ SCs 


while three of the Meander’s 10in. guns were still 
available—two on the starboard side of the quarter- 
deck and one on the port—while there appeared to 
be about four of the 6in. guns on board the Bayard 
yet to be silenced. A great many of the machine 
guns on both sides were disabled. Captain Sharpe’s 
views were pretty well known to Slow, since he had 
been with him during the latter part of the action, 
and these were, not to attempt another torpedo 
unless actually necessary, both because he wanted to 
capture and not sink the French ship, and because 
to use his own torpedoes he would probably have 
to get within range of those of the enemy, and so 
make the result more or less an affair of chance. 
But Slow felt that it was absolutely necessary to 
make another attempt, even at the risk of losing 
his prize, and he argued that as long as he kept 
well ahead of the Frenchman and kept a sharp 
look-out;for torpedoes, the odds were in favour of his 
being able to get away from them, though at the same 
time the exposure of his stern made it possible that 
at any moment a chance shot from a 6in. gun might 
destroy the rudder and so render hisship powerless. 
Moreover, it was absolutely necessary to take some 
decisive step or to disable the main-deck guns of 
his opponent, for now that the last barbette gun 
was gone it was no use continuing this fire at her 
bows, so he determined to let him have a torpedo 
if he could manage it without running too great a 
risk himself. It will be seen by reference to the 
diagram that the Meander was just turning to 





starboard when Captain crs fell, and Slow, 
leaving her to fall off in this direction, went him- 
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self and adjusted the director of the foremost star- 
board torpedo to five knots and passed down the 
order ‘‘ Stand by” to the torpedo. But a change 
now took place in the tactics of the Frenchman. 
Probably he saw little chance of doing anything by 
remaining bows on to his adversary, so instead of 
following his old tactics, he sheered off to port 
and saluted the Meander with the fire of three 6 in. 
guns from the starboard side of his main deck, 
which fire was duly returned from the two quarter- 
deck guns of the Meander, with the result that the 
Frenchman’s conning tower, which being very low 
had hitherto escaped, was demolished, and two of 
the shell from the Frenchman struck the Meander, 
the one on the quarter, and the other a little 
further forward (No. 16, Fig. 23). Meanwhile 
Slow was concentrating his attention on the direc- 
tor, and very soon the sights would be on, when 
Mr. Crane’s voice from the maintop was heard re- 
porting 500 yards. Then it occurred to Slow that 
they were some distance off, and that it would bea 
very long shot fora torpedo. He had just made 
up his mind not to fire when the yeoman of signals 
shouted from the poop, ‘‘Here’sa torpedo coming 
straight at us, sir,” and Slow, turning to the tele- 
graph signalled ‘‘ Full speed ahead!” and then 
turned to see how the torpedo was moving. There 
was a fair trade wind blowing, and therefore a cer- 
tain amount of sea on, the consequence of which 
was that he could see nothing, but there could 
be no doubt as to the direction from which it 
came, and that the best thing to do under the 
circumstances was to get straight away from it, 
so he at once ordered ‘‘ Starboard,” and a very short 
time afterwards the torpedo, which was evidently 
well aimed, exploded 65 yards nearly astern. The 
Meander was 500 yards off when the Bayard fired 
her torpedo, and the latter, though discovered in 
the act of tiring, had probably gone quite 100 yards 
before the engines of the Meander started to go 
full speed, during which time the latter vessel, 
whose normal speed was five knots, had passed over 
15 yards. Thus, when the Meander began to go 
ahead full speed, 415 yards separated the torpedo 
from her, and this 415 yards it would take the tor- 
pedo thirty seconds to traverse, during which thirty 
seconds the average speed of the Meander would 
perhaps be 12 knots; hence, when the torpedo 
arrived at the Meander’s original position the latter 
would still be 120 yards to the good, and witha 
steadily increasing speed. The limit of range of 
the torpedo at this speed was 650 yards, it being one 
of the very latest pattern, so that it had 130 yards 


yet to travel, taking to do so ten seconds, during | ag 


which time the Meander, with an average speed of 
15 knots, say, would have gone another 80 yards, 
and so have escaped by 70 yards (No. 17, 
Fig. 23). Slow chuckled and put the helm to star- 
board, still preserving his high rate of speed, and 
calling to Opealong, who was now superintending 
the quarter-deck guns, asked him to stand by the 
port foremost torpedo director, extreme train the 
torpedo on the bow to begin with, and be ready to 
fire it when required, then clenching his teeth and 
planting his feet firmly he set himself steadily to 
con the ship for the Frenchman, intending if the 
latter preserved her old tactics of keeping bows on, 
to swerve when within a couple of hundred yards, 
and discharge a torpedo, or if the broadside was 
presented with the view of meeting his attack by 
the propulsion of a torpedo, to go straight and ram, 
trusting that the small target offered by his bow 
would not be struck, or if it was that the damage 
would not be vital. With these two eventualities 
before him it may be readily guessed that he kept 
a bright look out on the enemy’s movements ready 
to adapt himself instantly to whatever course she 
might initiate, and these movements somewhat sur- 
rised him, for her engines were stopped, the firing 
rom her had ceased, and her head was paying 
slowly off to port. 

‘© Well, ram it must be I suppose,” he muttered, 
and he sounded the bugle to ‘‘ Prepare to ram,” 
then eagerly fixed his whole attention on the 
Frenchman who was now 500 yards off and right 
ahead. If the present speed were maintained, in 
40 seconds at most they must come into collision, 
but seeing no necessity for knocking his own bows 
in and running his opponent under water, and there 
being apparently no idea of a move on her part, 
Slow reduced to half-speed, and thus passed, over 
200 yards more. 

Still no move on board the Bayard, not a soul to 
be seen, not a gun fired, no signs of the existence 
of human beings on board the vessel which a few 





seconds before had seemed so determined a foe. 
What did it mean? Wasthere some diabolical plan 
of blowing up both ships together ; was the crew 
now leaving her from the other side? Were they 
simply waiting until the Meander approached close 
enough to insure a torpedo being discharged with a 
certainty of success? Too late to change his tactics 
now, however, for an attempt to sheer off if taken 
advantage of by the enemy to fire a torpedo broad- 
side on, was safe to be fatal, so he held bravely on, 
calm enough outwardly, but internally moved with 
a thousand doubts and misgivings. 

One—two—three seconds passed. What ages 
those seconds seemed to his excited brain, and not 
him only, but to all the crew lying down behind 
their guns, expecting every moment the shock of 
collision. The situation was certainly enough to 
try the strongest nerves. Not a sound could be 
heard save the clank of the engine and the occa- 
sional rattle of the steam steering gear as a slight 
movement of the helm was required one way or the 
other, for even the crews of the few available ma- 
chine guns in the Meander which might have fired, 
were too impressed with the awful solemnity of the 
situation to continue their fire on the silent foe. 
If the latter had been moving or firing there would 
have been nothing in it, but here she was lying 
silent and apparently helpless on the water, and it 
seemed cruel to aggravate matters further by a 
petty fire, that savoured of hitting a man when he 
was down. As for Slow, standing on the bridge 
and watching the motionless vessel, which in a few 
seconds he was going to consign with all her crew 
to a watery grave, his feelings can be better 
imagined than described. It appeared to him 
simply like murder, and having got to within 200 
yards of her without a movement of any kind being 
made on her part, his feelings were too much for 
him, and turning to Opealong, he said : 

‘‘Confound it. I can’t stand this, it’s simply 
murder in cold blod!” then turning to the helms- 
man, shouted ‘‘ Hard a starboard ;” the words had 
barely left his mouth when a ringing cheer burst 
from the men on the forecastle, and looking up he 
saw the proud flag of France come slowly down from 
the Bayard’s peak in token of surrender. (No. 18, 
Fig. 23.) 

Slow and Opealong gazed at their late foe 

speechlessly for a moment, powerless to say a word, 
so thoroughly had the reaction unmanned them, 
and quite unable to grasp the fact that they had got 
to the end of their troubles and that the Bayard 
was now their prize. They were brought to life 
ain by a voice saying: 
‘*Well done, Slow! Stop the engines, call the 
lifeboat’s crew away, and go and take posses- 
sion of the prize,” and then Captain Sharpe, for it 
was he, ordered the bugler to sound the two G’s, 
which means rise up (after ramming), and calling 
Opealong, directed him to see the decks cleared up, 
guns secured, dead collected, wounded attended to, 
&c. Did time allow I would gladly try and 
enlist the sympathies of my readers for the suffer- 
ings of the wounded, and their pity for those called 
away to another world. Such sympathy and pity 
nurtures brave deeds, for the man who feels that 
his countrymen at home will sympathise with his 
sorrows and grieve for his loss, will strive to 
make himself worthy of the interest thus exhibited 
and go into action with the consciousness that his 
brave deeds will be appreciated, but that no sympathy 
will be accorded should he fail in his duty? You 
British public little know how much depends on 
you in this way, and how much a kindly feeling is 
appreciated by the men that fight your battles by 
sea orland. But there, my duty is to tell the story 
of the action, and not to preach a sermon, using it 
as a text, so please jump into the cutter, and we'll 
proceed with Slow on board the Frenchman. 

It was not an easy matter to get a boat to float at 
all, as they had all been terribly knocked about by 
the fire. The cutter and gig (the port side) were 
completely smashed up, but the starboard boats 
were in rather better condition, for though pierced 
in many places with machine gunfire and rifle 
bullets, the carpenters in a short time managed to 
patch them up sufficiently to make them float. 
Accordingly the starboard cutter, after being thus 
patched up, was lowered, the carpenters devoted 
their attention to the other boats, and Slow jump- 
ing into her with Will Skylark, who was the 
midshipman of the boat, shoved off and made 
for the Frenchman. Will Skylark was in a great 
state of excitement, and proud as Punch of having 
the honour of going on board to take possession of 





the prize. All the dangers and horrors of the last 
hour were forgotten, the groans of the wounded 
which had at first struck upon his unaccustomed 
ear with heart-rending intensity, the roar of the 
guns, and the more dangerous though less noisy 
sounds of impact as the projectiles from the heavy 
or machine guns burst through the thin bulwarks 
of the upper deck, the haunting sense of some- 
thing weird and fearsome provoked by the motion- 
less upturned faces of the dead. All these emotions, 
and many others that are naturally experienced by 
a young and enthusiastic nature in a scene like that 
which he had just gone through, were quite for- 
gotten in the excitement of feeling that he, Will 
Skylark, was going to help to take possession of a 
real French ironclad, which had been captured by 
dint of hard fighting and bravery. What would 
his parents think of him now? Wouldn’t his brothers 
Jack and Harry be jealous of him when he got 
home. As for his sisters, they were bad enough 
before, always wanting him to go about with them in 
his uniform, but now he’d never have any peace. In 
fancy he pictured that home coming with a medal 
on his breast, the driving up to the door and rush 
of familiar faces to meet him. His mother would 
be the first ; she’d clasp her darling round the neck 
and sobbing in her great joy silently thank God 
for bringing him back safe and sound, yet be unable 
to utter a word of welcome. The tears welled 
into his eyes at the thought ; he quite forgot his 
present surroundings, and was far away in his 
loved home when he was awakened by Slow’s voice 
saying : 

‘*Go alongside the starboard side, Skylark, as I 
see they have man-ropes for us there,” and then it 
gleamed upon him that they were close alongside 
the Bayard. 

‘*Bows !” he ordered, and the bowmen, tossing 
in their oars, stood on the head sheets of the 
boat ready to fend her off and hold on as required. 

‘*T hope you can talk French,” continued Lieu- 
tenant Slow, ‘‘ because I’m not much of a hand at it 
myself. I can understand more or less, but when 
it comes to talking I’m done for.” 

‘© Well, sir, I’m not very good,” answered the 
midshipman, ‘‘ but I’ll try.” 

‘* Way enough !” this last order to the boat’s crew, 
the boat having suflicient way on to carry her 
alongside, and the oars are accordingly at this 
order all tossed up together, and laid down in the 
boat. As soon as they are fairly alongside, Slow 
jumps on board, followed by Will Skylark, who 
would not have lost this first look for anything, and 
as they pass over the side the boatswain’s mate 
pipes ‘‘the side,” and the guard drawn up on the 
quarter-deck present arms, while a young lieu- 
tenent, advancing to meet Slow, presents his sword 
in token of surrender. 

(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An ordinary general meeting of the Institution 
of Mechanical Engineers was held on Thursday 
and Friday, May 6th and 7th, under the presidency 
of Mr. Jeremiah Head, in the premises of the 
Institution of Civil Engineers. After the secretary 
had read the names of the newly elected members, 
and had announced that Mr. E. B. Martin, of Dow- 
lais, had been selected to succeed the late Mr. 
Bennet, the meeting proceeded to the reading of 
the first paper, ‘‘ On the Distribution of the Wheel 
Load in Cycles,” by Mr. J. Alfred Griftiths, of 
Coventry. 

Waeet Loap in Cycles. 

This paper was very long, and many of the less 
important paragraphs were omitted in the reading. 
The author began by laying down conditions which 
he considered essential to a vehicle of the cycle 
type, whether it has two, or more than two, wheels. 
(1) Reduction of dead weight; (2) reduction of 
resistance ; (3) due proportion of load on each wheel ; 
(4) stability at rest and in motion, and when the 
brake is applied ; and (5) a similar distribution of 
load on gradients to that which obtains on the level. 
Commencing with bicycles he took a few of the 
leading types and easily showed that they were 
exceedingly unstable, and that the load distribu- 
tion was varied with the incline, and the muscular 
action of the rider. This latter point deserves 4 
little attention ; when a rider presses upon a treadle 
the greater part of this effort is balanced by the pull 
he putson the handle of the machine. In going 
forwards this increases the load on the rear wheel, 
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while in back-pedalling the opposite effect is pro- 
duced, and the load on the rear wheel is reduced. 
If the front wheel be held fasta rider of moderate 
strength can increase the total load on the back 
wheel by 20 Ib. 

Next, the author turned to the safety bicycles, 
some of which, in his opinion, deserve the appella- 
tion, while many do not. The machines, in which 
the rear wheel is the driver, such as the Pioneer 
and the Humber, have the advantage that they are 
perfectly stable under the action of the brake, 
which can be applied without fear. In the Rover, 
which is of this class, the front wheel is the larger 
of the two, and although this at first sight appears 
objectionable, it is found that its gyroscopic action 
facilitates balancing and improves the steering. 
The author’s own machine, the Kaiser, has been 
designed to fulfil as far as possible the conditions 
he lays down. The load is carried midway be- 
tween two equal medium-sized wheels, and in ad- 
dition, the rider’s seat is disconnected from the 
main frame by being placed on the top of a pillar, 
which is hinged at its lower end as close as pos- 
sible to the treadle or crank axle, so that the 
swinging of the seat pillar will cause as little varia- 
tion as possible in the distance from the seat to 
the cranks. The horizontal component of the 
motion of the seat, due to the rise and fall of the 
wheels in passing over lumps in the roads, is 
eliminated by the hinge joint; and the vertical 
component can be neutralised by a seat spring of 
long range, such as the double-action cradle-spring. 
For assisting the rider to balance himself the 
seat is pulled forwards by a strong spiral spring, 
and thus the rider is balanced between the for- 
ward pull of the spring, and the horizontal com- 
ponent of his own weight on the top of the pillar, 
which rakes backwards. The maintenance of this 
position is found in practice not to require the 
slightest effort. 

Next the author turned to tricycles, and grouped 
them in classes, as (1) having the third wheel 
behind, (2) having the third wheel in front, (3) two- 
track machines, (4) Rudge machines. The first 
have nearly gone out of vogue, on account of the 
want of forward stability, except when made in the 
form of the Humber and Cruiser, which resemble 
an ordinary bicycle with the front wheel replaced 
by two of equal size, spaced some distance apart. 
In going round a curve the seat swivels with the 
backbone, and thus a greater proportion of the 
load is transferred to the wheel on the inner side of 
the curve, thus adding to the stability of the ma- 
chine. The second class is somewhat lacking in 
backward stability, but is quite safe under the 
brake. A prominent example of the type is the 
Cripper, which‘is just now a great favourite. The 
third class is less stable forward than the second, 
while the fourth, which has only one driving wheel, 
puts too much of the load on the small wheels. 

The author claimed for a machine designed by 
himself, and called the ‘‘ Spinaway,” that it com- 
bines all the requisites of a good vehicle. The 
driving and carrying portion consists of a pair of 
equal wheels at the ends of the same axle, on which 
is pivotted a frame, carrying at the top the rider’s 
seat, and at the bottom a cranked pedal-axle con- 
nected with the main wheels by any convenient 
plan of balance driving. The steering and braking 
apparatus consists of a small pilot wheel at the end 
of a frame or arm projecting forwards, which may 
be connected with the pivotted frame by a hinge 
with a horizontal axis, so that the vertical swing of 
the frame is not interfered with, while at the same 
time the front wheel can also rise and fall inde- 
pendently. The arm serves also for the attach- 
ment of a powerful hand-brake acting upon both 
the driving wheels through the balance gear. 
When the hinge of the two frames is made co-axial 
with the main axle, the sudden application of the 
brake has no tendency whatever to lock the entire 
frame to the axis. The rider’s whole weight is 
balanced on the main axle, and the load on the 
steering wheel is reduced to merely the weight on 
the wheel itself, and of the front part of the frame. 
By means of the handles the load on the steering 
Wheel can be increased or diminished at pleasure. 

Mr. C. V. Boys opened the discussion by reading 
aspeech rivalling in length the paper itself. He 
explained geometrically the reason of the varying 
distribution of load under the muscular action of the 
rider, and, on the whole, supplemented rather than 
ciiticised the conclusions of the author. His re- 
marks on the effect of the gyroscopic action of the 
Wheels on the stability of the vehicle entered, 


however, on new ground, Mr. Boys showed that 
in a bicycle, if the machine inclined to either side 
the effect of the gyroscopic action was to set the 
steering wheel at an angle to the backbone, point- 
ing towards the same side, and thus to aid the rider 
in recovering his balance. But if the wheels of an 
upright machine, whether tricycle or Otto, rapidly 
change their direction of movement, as in going 
round acurve, the gyroscopic action tends to lay 
them over sideways, and thus aids the centrifugal 
force in upsetting the vehicle. If it were possible 
for a tricycle to carry a flywheel rotating in the 
opposite direction to its driving wheels, then the 
machine could be made stable round any curve, and 
indeed, it might even be made to turn over towards 
the centre of the circle. The speaker thought that 
if ever electric motors came to be used for driving 
tricycles, it would be important for this reason to 
make their armature turn backwards instead of 
forwards. 

Mr. W. T. Shaw recalled the fact that the 
author had stated that large wheels ran more easily 
than small wheels, but noticed that he had not 
stated the law by which the resistance varied. The 
resistance was, the speaker said, inversely as the 
square root of the diameter of the wheel for all 
kinds of roads. 

Mr. Soaper said that the bicycle was the most 
easily driven vehicle in the world, but thousands 
had abandoned it on account of its danger. In 
order to render it perfectly safe at all reasonable 
speeds, it was necessary that a line drawn from the 
centre of gravity of the rider’s body to the axis of 
the front wheel, should make an angle of, at least, 
40 deg. with the vertical. This condition was 
satisfied in bicycles of the Rover type with two 
nearly equal wheels, or with the front wheel the 
smaller of the two. He had himself produced a 
machine on these lines in 1882. He considered 
safety by far the chief consideration. 

Mr. Stoney related that he had made a veloci- 
pede in 1863, with wheels 4 ft. and 5 ft. in dia- 
meter. He then proceeded to describe a clutch 
mechanism he had designed for driving both wheels 
of a tricycle in such a way that either could overrun 
the axle, but neither could underrun it. Finally he 
sketched the form of ball bearing he considered to 
be correct. (Subsequently Mr. Griffiths explained 
that was nearly the plan adopted by the best 
makers. ) 

Mr. Goodwin said that he had tried long bear- 
ings in competition both with balls and rollers, and 
found them equally good. 

Mr. Paget said that although ball bearings were 
essential in the fork of a bicycle to compensate for its 
want of rigidity, yet they were quite out of place in 
a tricycle. He took exception to Mr. Shaw’s 
formula as to the resistance of wheels on a road, 
and pointed out that a small wheel might be 
entirely stopped by an obstacle over which a larger 
wheel would rise; in other words, the resistance 
offered to the two wheels would in one case be in- 
finite, and in the other case a measurable amount, 
and thus it did not vary inversely as the square 
roots of the diameters of the wheels. (Mr. Shaw 
objected that a road containing square obstacles of a 
height equal to, or greater than, the radius of the 
wheel, could not be considered a road at all, at 
least not in relation to that wheel.) 

Mr. Griffiths replied briefly, and the evening’s 
sitting ended with a vote of thanks. 


Raising WRECKED STEAMSHIPS. 


The Friday’s meeting commenced with a paper by 
Mr. Thomas H. Wailes, of Cardiff, ‘‘On the Rais- 
ing of the Wrecked Steamship Peer of the Realm.” 
This we shall print in an early issue. 

At the conclusion of the reading of the paper 
the author warned the audience against supposing 
that ship-raising was an easy matter, for although 
the difficulties had not been dwelt upon, they were 
very numerous. At the time they lifted the vessel 
the sea was calm, but the pilot, for some inexplic- 
able reason, conducted them over a place where 
two tides met and raised a heavy swell, which broke 
over the deck, and running down among the coals, 
choked the pumps. The pilot and the men imme- 
diately left the vessel, the foreman and himself 
only remaining. After awhile’ the tugs got them 
into still water, and then the men returned and 
freed the pumps. By the time this operation was 
completed there was only 5 in. of freeboard left. 

Mr. Halpin then related his experience in raising 
awreck. Just when all the preparations were com- 








plete a gale came on, and broke up the vessel. 


Mr. J. Tomlinson, Jun., asked particulars of 
the cost of the operation and the resulting profit. 

Mr. Gorman called attention to the fact that we 
are the only nation which has not a regularly 
organised salvage company for maritime purposes. 
He thought Mr. Wailes would have been better 
equipped if he had had a diver to clear the pumps. 

Mr. Corfield spoke in praise of the system of 
platforming employed to keep down the water, and 
stated that it was regularly used in the North, 
where they were very expert at this work. The 
presence of the coal in the hold was an advantage, 
as it prevented the seas rising suddenly and strain- 
ing the platform. He thought that 12-in. pumps 
would have been better than 8-in. pumps ; they 
were less liable to go wrong, and did more work. 

Mr. Wailes, replying, said that he did not agree 
with the suggestion that a diver could have cleared 
the pumps more quickly than was done. He had 
erected a derrick over each set of pipes, and thus 
allthe men could assist at lifting them, whilea 
diver would have been single-handed. But for the 
forethought in providing this appliance the ship 
would have sunk in deep water. No doubt 12-in. 
pumps would have been better than 8-in., but 
they were not to be had on the spot. As to 
the question of cost, the ship and cargo were sold 
by auction for 300/., as they stood on the rocks, 
The raising operations cost about 1000/., and the 
total expenditure on the vessel before she was 
ready for sea, allowing credit for the coal saved, 
was about 10,000/. She originally cost 33,0001,, 
and at the time shesank was insured for 20,0001. 

The President then moved a vote of thanks to 
Mr. Wailes. 


REFRIGERATING MACHINERY. 


The next paper was by Mr. T. B. Lightfoot, of 
London, and was entitled ‘‘On Refrigerating and 
Ice-Making Machinery and Appliances.” When 
the secretary had read the paper, which we shall 
print i ewtenso in an early issue, the author de- 
scribed a model standing on the table, and con- 
cluded his remarks by asking if any member present 
could inform him what was the latent heat of 
vaporisation of methylic ether. 

Colonel Martindale opened the discussion by a 
most valuable and interesting account of the refri- 
gerated stores under his charge in the premises of 
the London and St. Katharine Docks Company. 
He said that the owners of ships frequenting their 
docks had in the year 1881 pressed them to provide 
facilities for the storage of the frozen meat brought 
from the antipodes. They began on a small scale 
by fitting up part of a large vault, and supplying it 
with cold air by a machine delivering 10,000 cubic 
feet of air per hour. That was in in 1884. Now 
they had 56 refrigerated chambers, of which the 
smallest had a cubic capacity of 2273 ft., and the 
largest of 9280 ft. The total storage capacity was 
183,000 cubic feet. The carcases of sheep averaged 
56 lb., 60 1b., and 72 lb. each, and if they could be 
packed solidly the refrigerated space would hold 
44,000 of the largest size. In practice vacant room 
had to be left between the various marks, and also 
to Lee gangways, and a proportionate reduction 
had to be made. The partitions were hollow, and 
were packed with carefully dried charcoal. They 
were made of 1} in. boards, tongued and grooved, 
with a layer of brown paper between them. The 
air was distributed by wooden trunks running near 
the eeiling, and provided with sliding ports. These 
trunks had to be cleared of snow every twenty-four 
hours, while the boxes of the air engines required to 
be emptied every four hours. The snow was used 
to cool the pipes conveying the water circulated 
through the engines. They had four engines each 
of a bs. oa | of 60,000 cubic feet an hour, and three 
engines each of 30,000 cubic feet per hour. At the 
A jetty the air from one of the 60,000 ft. machines 
cooled 15 chambers of 48,000 cubic feet totalcapacity, 
which would hold 11,000 sheep if completely filled, 
but ordinarily held 8000 to 9000 carcases of 72 lb. 
each. The engine ran twenty hours out of the 
twenty-four, at an air pressure of 44 lb. per square 
inch, and average speed of 80 revolutions per 
minute, giving a temperature of —57 deg. in the 
snow box. This kept the chambers at 15 deg. to 
18deg. Fahr. The expenditure of coal was 44 tons 
per day. They had found that by using air at a 
pressure of about 40 1b., instead of 50 1b. or up- 
wards, they got a more economical result. At the 
same jetty they had two machines of a capacity of 
30,000 cubic feet per hour each. They did about 





the same work as the 60,000. The air lost heat 
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rapidly as it travelled. The chamber next the 
engine required scarcely any air to be admitted to 
it through the ports. When the next chamber 
stood at 9 deg. the most distant would be at 17 deg. 
to 18deg. The greatest distance to which the air 
was conveyed was in practice not over 180, and the 
air lost 1 deg. for every 18 ft. to 20 ft. of travel. 
They had found that with the conditions under 
which they had to work 1 1b. of coal was consumed 
for about each 240 cubic feet of the nominal air 
capacity of the machine; as a matter of fact they 
did not quite attain to this capacity in practice. 
The amount of air required per hour to keep each 
cubic foot of storage capacity at 15 deg. to 18 deg. 
was from 1 to 1.5 cubic feet. If the chambers could 
be kept closed the former amount would be suffi- 
cient. 

The secretary then read a communication from 
Mr. Collins, giving the results of several trials of 
ice machines. 

Mr. Harrison called attention to a table, which 
formed part of the paper, showing the latent heat 
of evaporation of several liquids. In this the heat 
of ammonia was 900 units, and that of ether 165 
units. These figures were, he said, correct for 
equal weights, but the icemaker did not deal with 
equal weights, but with equal volumes, and referred 
to this standard, the latent heat of ether was 656 
units. Further, the table was calculated for liquids at 
atmospheric pressure, but above this pressure there 
was a reduction, and consequently the latent heat 
of ammonia might be taken at 845 units. The 
result of these corrections was that ether and am- 
monia were about of equal value for the purposes 
of refrigeration. He had used both, beginning 
with ammonia. 

Mr. Price Williams suggested that it would 
be better not to freeze the meat; if it were 
always kept above 32 deg. the flavour did not 
suffer. He had seen the rocm in which the pro- 
visions were kept on one of the P. and O. steamers, 
and wanted to know why a little of the cold air 
could not be admitted into the berths in passing 
through the tropics, 

Mr. Druitt Halpin remarked on the necessity of 
cutting off the flow of heat into the storage cham- 
bers. He had lately been experimenting with a 
new non-conducting substance formed of ground 
cork clippings cemented together, and he found 
that it stopped 92 to 93 per cent. of the heat. 
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Mr, Schinheyder, referring to a case quoted | ance and compact arrangement of the generators 
in the paper, where a mass of running gravel was | now daily built in the Newark factory, and shown 
frozen to enable a tunnel to be driven through it, | in Fig. 1. Modifications and improvements have 
called attention to the fact that due provision was | been introduced pari passu with every increase in 
not made for the circulation of the air within the | our knowledge of the scientific principles involved 
cold chamber. In the storage chambers, also, | in such machines, and the outcome is a dynamo of 
the ingoing trunk was at the top of the chamber, | high mechanical excellence and electrical efficiency. 
and hence the snow must fall on the carcases and | We may say that now, at last, the vexed question of 
damage them. ' self-induction, which so long eluded the powers of 

It reply Mr. Lightfoot said that in the tunnel analysis and baffled the efforts of electrical engi- 
they gained the exact effect they desired. The | neers, is well understood and effectually dealt with 
bottom was frozen hard and the top only slightly. | —a result to which the long-continued researches 
In the storage chambers they never get any snow, | and thorough-going practical work done in the 
and even if they did, snow could not injure frozen | Weston Laboratory has materially contributed. _ 
meat. Mr. Price Williams was mistaken is sug-| In dynamos constructed for the purpose of in- 
gesting that the temperature should be kept above | candescence lighting, the electrical problem to be 
32 deg. Unless the meat was actually frozen the solved is this: To maintain a constant difference 
process of decomposition went on, although, of | of potential at the terminals, despite all variations 
course, at a slow rate. The ill-effect of freezing | of external resistance arising from the throwing in 
was mechanical, and resulted in the loss of the | or out of lamps in the circuit fed by the machine. 
juices in thawing. The speaker concluded by ask- | Mr. Weston vigorously and intelligently attacked 
ing the thickness of the plate of cork referred to | this problem, and finally solved it in an eminently 
by Mr. Halpin. | satisfactory manner. The constancy of the electro- 

A vote of thanks to the Institution of Civil Engi- | motive force for a given speed, is obtained by 
neers for the use of the premises closed the proceed- | making the armature of very low resistance, and 
ings, and in the evening many of the members | running it in an intense magnetic field. In some 
dined together. of the latest of these incandescence generators, the 
| sections of the armature are reduced to the number 
| of twenty-four, each consisting of a single loop of 

THE WESTON DYNAMO. | thick high-conductivity copper wire. Hence the 

THE dynamo of Mr. Weston is an apt illustration | aggregate resistance of the twenty-four sections 
of what we might venture to call the principle of | falls to a minute fraction of an ohm, and is negli- 
electrical development. The original form of the | gible in comparison with that of the external 
incandescence light machine, as we saw it years | circuit. 
ago, differs considerably from the massive appear-| The field magnets are very massive, and are 
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PUMPS AT THE MILLWALL DOCKS. 
CONSTRUCTED BY THE EAST FERRY ROAD ENGINEERING WORKS CO., LIMITED. 
(For Description, see next Page). 


wound with long coils which, by their many turns, 
insure a high degree of magnetisation. 

Another advantage arising from the strong con- 
centrated magnetic field, is that the desired differ- 
ence of potential may be obtained without driving 
the machine at an inconveniently high speed. 

It will be inferred from the above that the 
Weston incandescence dynamo, though not com- 
pound wound, is nevertheless self-adjusting. For 
we know from Ohm’s law that 


C R=E. 


Now E being kept constant, C must vary inversely as 

But the resistance of incandescence lamps, ar- 
ranged as they always are in parallel circuit, varies 
inversely as their number. Hence the current will 
also vary directly as the number of lights in circuit 








at any given time. The greater this number, the 
greater will be the current furnished by the ma- 
chine. If any of the lamps be turned out, the 
current will fall off proportionally without, how- 
ever, affecting prejudicially the lights which may 
still be kept in circuit. In a noteworthy case, in 
which a 100-light machine was tested, ninety-nine 
lamps could be switched out without perceptibly 
affecting the brilliancy of the sole remaining light. 
This and other kindred facts which could be placed 
on record, show that the Weston machines fully 
meet the requirements of incandescence lighting. 
The low speed at which the dynamos are normally 
run, the small number of turns of wire in the arma- 
ture, and afew mechanical details minimise the 
rnicious effects of self-induction, make the angular 
od very small and practically constant, prevent 


sparking at the brushes, and dispense with all 
devices for automatically adjusting the latter to 
meet varying conditions of speed. 

The pole-pieces are laminated, as may be seen in 
Fig. 1, in order to break up eddying currents that 
would otherwise circulate in the soft iron, and ulti- 
mately degenerate into heat. The armature is not 
a continuous cylindrical mass, but is made up of a 
series of perforated discs (Fig. 2) arranged symme- 
trically on a cylindrical axis (Fig. 3), with small 
spaces between each consecutive pair. This charac- 
teristic arrangement checks the incipient induced 
Foucault currents, and also allows of adequate venti- 
lation after the manner of a centrifugal blower 
throughout the rotating armature. Indeed, it may 
be said that the latest Weston incandescence ma- 
chine closely approximates to what is considered to 
be the typical dynamo. 








THE SOUTH AFRICAN DIAMOND 
FIELDS.—No. II. 


DISTRIBUTION AND GENERAL FORMATION OF THE 
Diaaines. 


Tue diamond mines of Griqualand West fall 
naturally into two distinct groups, viz. : The River 
Diggings on the banks of the Vaal, which are all 
shallow workings in alluvial soil of undefined area ; 
and, secondly, the Dry Diggings, or mines proper, 
of the Kimberley district, each of which is of un- 
known depth, and confined within a roughly per- 
pendicular wall or ‘‘ reef” of rock. 

It is a singular fact that the first diamonds dis- 
covered were not found in either of the above 
districts, but a hundred miles further south, in the 
neighbourhood of Hopetown and other spots along 
the course of the Orange River, as far down the 
stream as Prieska, in lat. 29 deg. 30 min., long. 
22 deg. 45 min. Both the Wodehouse diamond and 
the more famous ‘‘Star of South Africa,” were 
found in the Hopetown district, the former early in 
the year 1867, and the latter in 1869. This latter 
celebrated gem weighed 834 carats in the rough ; its 
value was estimated at 25,000/., and eventually it 
was purchased for the Countess of Dudley, having 
yielded a brilliant of 464 carats after cutting. 

No further discoveries of importance rewarded 
the diligent search along the Orange, and though 
some geologists have attributed the occurrence of 
diamonds in this neighbourhood to the agency of 
ice—an extensive glacial conglomerate covering the 
country north of the Orange between long. 20 deg. 
and 24 deg.—it is just as likely that the few dia- 
monds found in this locality had been carried thither 
by natives to whom their value was unknown. 

In the years 1869-1870 the banks of the Vaal 
River, above its confluence with the Harts, were 
found to be extremely rich in diamonds, and a 
number of digging camps were soon formed on 
either shore, stretching from Delport’s Hope, at the 
junction of the two rivers, as far up the stream as 
Hebron, a distance of 60 miles. The population of 
the River diggings in these earliest days probably 
exceeded J0,0C0, but since the discovery of the 
Kimberley mines this number has sunk to less than 
a tenth of what it was. 

It was towards the end of 1870 that the attention 
of the River diggers began to be attracted by the 
reports of considerable finds of diamonds some 
20 miles further south, on territory at that time 
claimed by the Orange Free State Republic, about 
long. 25 deg., midway between the Vaal and Madder 
rivers. Two diggings had been opened in this 
locality on two adjoining farms, named respectively 
Dorstfontein and Bultfontein, the work being car- 
ried on in a desultory fashion by Boers and Kafirs 
till the advent of European miners from the Vaal 
diggings gave fresh impetus to the industry, and 
caused the surrounding country to be thoroughly 
prospected, which resulted in the following year in 
the discovery of two new mines, a couple of miles 
to the north-west, on the neighbouring farm of 
Vooruitzigt. These latter mines have since be- 
come famous as De Beer’s and Kimberley, whilst 
the two former mines are now styled Dutoitspan and 
Bultfontein. 

The first workers at Dutoitspan were far from sus- 
pecting what a vast depth of diamondiferous soil lay 
beneath them. For the first two years the opera- 
tions consisted merely in surface scraping, the 
deposits being supposed to be merely alluvial, like 
those on the Vaal, and of trifling depth. The 
boundaries of the mines being likewise undefined, 
no uniform system of work was insisted upon, to 





the great detriment of subsequent working, as the 
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débris from the sorted ground was allowed to ac- 
cumulate within the area of the mine itself, thus 
eacumbering diamondiferous soil, which for years 
remained unworked, owing to the expense of re- 
moving the superincumbent débris. 

By the time Kimberley Mine was discovered in 
July 1871, the true nature of these diggings had 
been ascertained, and it was possible to take pre- 
cautions against the recurrence of such a mistake. 
Each of the four mines, of Dutoitspan, Bultfontein, 
De Beer’s, and Kimberley, is similar in formation, 
consisting of a vertical ‘‘ pipe” of roughly oval sec- 
tion, filled with an agglomerate of presumably 
igneous rock which contains the diamonds, and 
bounded by a thick layer of horizontal shale, which 
at a depth of some 270 ft., issucceeded by an amyg- 
daloidal dolerite of unknown depth. The shale is 
termed ‘‘reef’’ by the miners, and the dolerite, 
from its exceeding toughness, ‘‘ hard rock.” 

A vast bed of shale extends from the junction of 
the Vaal and Orange rivers to beyond Kimberley, 
thinning out towards the north, and in places re- 
moved by the extensive denudation to which the 
country has been subjected, thus exposing the un- 
derlying basalt. This is the case at the River 
diggings, where the Vaal, which has continually 
deepened its bed, flows now through banks of 
dolerite rock essentially identical in character with 
the lower hard rock of the Kimberley mines. 

The diamond-bearing rock, or breccia, which fills 
these latter mines, is supposed by most English 
geologists to be of volcanic origin. Though the 
craters themselves have disappeared through denu- 
dation, the pipes may be defined as the funnels of 
ancient volcanoes. French geologists, on the other 
hand, pointing to the great variety of rocks con- 
tained in the breccia, deny its volcanic origin. 
Whether volcanic or otherwise, the pipes have 
evidently been filled by an upheaval from below, as 
the edges of the shale all round the mines are bent 
upwards, 

A similar difference of opinion exists as to the 
origin of the River diamonds. Some French writers 
have agreed that they have been brought down by 
the Vaal from its sources in the Drakensberg, 
500 miles away, but the balance of evidence is clearly 
in favour of their having been formed in situ. 
The River diggings vary in depth from a few 
inches to 80 ft. or 90 ft. The diamonds occur in a 
heavy deposit of ferruginous gravel mixed with red 
sand and boulders, and in places with a quantity of 
lime. This red sand, of argillaceous character, covers 
the whole surface of the country, varying in thick- 
ness from a few inches to a couple of feet, being 
much shifted by the action of wind. It is exten- 
sively used for making sun-dried bricks, and is an 
excellent soil for vegetation. Beneath the red sand 
is a layer of tufaceous lime, sometimes as much as 
10 ft. thick. Both these layers exist equally over 
the diamond-bearing pipes and the surrounding 
country. 

It is pretty well established that the agglomerate 
filling these pipes is not the true matrix of the 
diamond. Immediately below the lime it is of a 
soft friable nature, yellowish in colour, from which 
it has got the name amongst the miners of ‘‘ yellow 
ground.” Ata depth varying from 60 ft. to a 100 ft. 
1t becomes hard and tough, necessitating the use of 
explosives for excavation, whilst the colour changes 
from yellow to slatey blue. This lower rock is 
known as ‘‘blue ground” by the miners, and 
though generally much richer in diamonds than the 
higher layer, the operations required for their com- 
plete extraction are much more protracted and 
costly. The ‘‘ blue ” (as it is popularly called) is a 
hydrous magnesian silicate, containing fragments 
and boulders of shale, sandstone, and basalt, veins 
of cale-spar, pieces of iron pyrites, mica, vaalite, 
bronzite, &c., and, besides the diamonds, an im- 
mense nen of inferior ga™nets. The yellow 
ground is merely the blue hydraved by contact with 
the air. No similar rock is known to occur in any 
other part of the world. 

Besides the four established mines of Kimberley, 
De Beer's, Bultfontein and Dutoitspan, a number 
of pipes of apparentiy similar formation have been 
discovered in the surrounding country, both within 
the province of Griqualand West and across the 
Orange Free State border," but all attempts to 
work these outside mines (so-called) have proved 
disastrous, with the single exception of Jagersfon- 
tein Mine, in the Fauresmith district of the Free 


* In 187 6 the British Government paid the Orange Free 
State the sum of 90,000/. in settlement of their claim (such 
as it was) to the Kimberley diamond tields. 





State, some 80 miles south-east of Kimberley. 
Jagersfontein produces monthly from 5000l. to 
60001. worth of diamonds, as against 50,000/. to 
60,0001. worth produced monthly by each of the 
four Kimberley mines, whilst the twenty or thirty 
alluvial diggings on the Vaal produce together about 
40001. worth per month, making in all a gross pro- 
duction of about two anda half millions sterling 
per annum total value of diamonds extracted from 
allthe South African mines and diggings. It will 
thus be seen that over 95 per cent. of the gross 
production is derived from the four mines of the 
Kimberley district, to which for the future our chief 
attention will be confined. 








HIGH-PRESSURE COMPOUND PUMPING 
ENGINES. 

We illustrate on our two-page plate, and also on 
page 469, a pair of compound surface-condensing high- 
pressure pumping engines, constructed by the East 
Ferry-road Engineering Works Company, Limited, to 
the specification of Mr. F, E, Duckham, for the Mill- 
wall Dock Company. 

These engines are required to pump water obtained 
from an overhead tank into the hydraulic main to 
supply the cranes, elevators, capstans, and other 
hydraulic machinery used in the dock. The high- 
pressure cylinders are 19}in. in diameter, and the 
low-pressure 37 in., and are all steam-jacketted, the 
cylinders being fitted with liners of special hard metal 
forced into place by hydraulic pressure. The pistons 
are fitted with Buckley’s well-known rings. The 

iston-rods are of Hadfield’s steel in one length for 
both cylinders, The stroke is 38in. and the boiler 
pressure 60 lb. The hydraulic pumps are double- 
acting and are fitted with phosphor-bronze liners § in. 
thick, the internal diameter being 74 in. The plunger- 
rods are 5,5, in. in diameter, giving an available area 
of one-half that of the pumps, less an allowance for 
slip of the valves. The guide bars are of forged scrap 
iron and have strong tee heads at each end to tie the 
cylinders and pumps together. The shaft is 10 in. 
in diameter, and has cranks of forged scrap iron 
shrunk and keyed on. The bearings were cast 
by the Phosphor Bronze Company, of their No. 11 
alloy, and are adjustable by taper wedges and screws 
to allow for wear. The flywheel, which is in halves, 
hasa diameter of 15 ft. and weighs 12 tons, The con- 
densers form part of the bedplate and have raised 
beds cast on to receive the feet of the steam cylinders, 
the object being to give ample air space and avoid 
direct contact between the condensers and cylinders, 
Each condenser is provided with 600 § in. solid drawn 
brass tubes, wed 4 inside and out, and giving a total 
cooling surface of 1746 superficial feet. These were 
supplied by Messrs. Allen Everitt and Sons. They are 
ne with india-rubber sheeting and have gun-metal 
tubeplates ; intermediate plates are provided to support 
the tubes and serve as deflecting plates to the steam. 
The air pumps are 18 in. in diameter by 19 in. stroke 
worked by bell-cranks and links from the crossheads. 
This plan is open to objection, but was adopted in this 
case tosave room in the engine-house. The valves used 
are Thompson’s manganese saucer valves, and have 
proved to be very satisfactory. The cylinders are sup- 
plied with oil by two of Mollerup’s largesize lubricators, 
worked by rods attached to the valve gear. With the 
exception of the forked connecting-rods and bell-cranks, 
steel has been entirely used in all the rods, pins, cross- 
heads, and other parts of the engines. The important 
fact to be considered in this class of engine is the inter- 
mittent character of the work to be provided for; a 
large number of cranes, &c., may be at work, when sud- 
denly from some cause they may all cease working, and 
the accumulator being full will check the engine. It 
is absolutely necessary that as soon as the accumulator 
begins to fall through work being resumed, the 
engine shall start away immediately. This can only 
be done by giving the full power of the steam in the 
high-pressure cylinders, owing to the fact that the 
inertia of the flywheel and moving parts has to be 
overcome in addition to the constant work at starting, 
This may be provided for by admitting high-pressure 
steam to the low-pressure cylinders, or by opening the 
drain cocks on the hydraulic pumps. These methods 
are objectionable, and should only be resorted to on 
first starting the engines and before any vacuum has 
been obtained. In the case we are considering a good 
vacuum is very quickly got, as the circulating pumps, 
to be hereafter described, are worked independently 
of the engine, and a constant flow of water is always 
Lignin] through the condensers. Even after a stoppage 
of half an hour, the vacuum, which is sometimes as 
high as 284 in., is still fairly good; in fact, sufficient 
with the full power of steam in the high-pressure 
cylinders to re-start the engine promptly. As soon 
as a certain speed has been got up the momentum of 
the flywheel helps the cranks over the centres, 
and a cut-off of three-eighths by the valves is suffi- 
cient, The expansion valves are adjusted by right 
and left-handed screws in the usual way, and on 





the first trials of the engine these were operated by 
hand levers. In actual work this plan was found to 
be very unsatisfactory. To constantly adjust the cut- 
off required the whole attention of the engine-driver, 
and, in fact, the adjustment was never made at all. 
The intermediate positions of the expansion gear were 
also useless. The engine, having a fixed load or work 
to perform, required the expansion valves to be out of 
operation when about to start and to be set to the 3 
cut-off when speed had been got up. To meet this 
want Parkes’ hydraulic governor, or more properly 
regulator, was fitted, and is clearly shown on our 
illustration (Fig. 3). A verysmall governor proper is 
necessary, just sufficient to work a small slide or other 
valve, communicating with the hydraulic main by 
a Zin. pipe. The governor does not lift the valve 
until a speed of fifteen revolutions of the engines is 
reached, when the pressure is admitted to the hy- 
draulic cylinder. This cylinder is provided with a 
piston or ram having a crosshead to which are secured 
steel bands passing over pulleys which are keyed to 
the expansion valve rods, At the opposite ends of the 
steel bands lead weights are suspended to bring the 
ram back to its former position when the governor balls 
have fallen and the water is exhausted from the cy- 
linder. The pulleys are provided with steel studs on 
their faces to receive corresponding but slightly oval 
holes in the steel straps to prevent any slip. This 
arrangement has been at work now for some months, 
is entirely automatic, and has proved quite satisfac- 
tory. It may be objected that this plan uses some of 
the water already pumped by the engine, but this point 
loses its force when it is considered that this engine 
when at full speed pumps 30,000 gallons per hour at a 
pressure of 750 lb. per square inch; the five or six 
gallons per hour used by the regulator when work is 
specially intermittent, forms an infinitesimal item com- 
pared to the saving of steam effected by an absolutely 
automatic cut-off. The water for the hydraulic 
cylinder might be obtained from the ordinary water 
main or from an overhead tank in those cases where 
high-pressure water is not available, but an increase in 
the size of the cylinder in proportion to the diminution 
of pressure would be necessary. The same arrange- 
ment can be utilised for completely stopping the 
engine in the event of a pipe bursting in the main, 
but this is such a rare occurrence in the Millwall 
Docks that it was not considered necessary to pro- 
vide for such a contingency. 

The engine-house is covered by a tank 60 ft. long by 
30 ft. wide and 5 ft. deep. About 10ft. above this is 
fixed a smaller tank, the water from which is carried 
down by pipes through the condensers and then up the 
centre of the large tank, the hot water being spread 
out over the surface by umbrellas or bell-mouth pieces 
on the pipes. The upper tank is fed by two direct- 
acting vertical pumps (page 469) placed in the sump 
into which the dry dock drains. These pumps, 
therefore, perform two duties; they keep the sump 
drained from the constant leakage which takes place 
when the dry dock is in use, avoiding the necessity 
of starting the main engines for that purpose, and 
at the same time supply the water to the tanks 
for circulating through the condensers and also to 
the pumps for the hydraulic supply. The pumps 
are worked from the hydraulic main by two direct- 
acting cylinders provided with double trip-valves, 
that is, each ram,- just before reaching the end 
of its stroke, carries over a small valve, which in turn 
admits the water to a piston which acts directly on 
the main valve, and admits or allows the water to 
escape, as the case may be. The rods suspended to the 
hydraulic rams are continued right through the lower 
and upper rams. The total height lifted is 70 ft. 
Four boilers were also supplied, 22 ft. long by 6 ft. 6 in. 
in diameter, with two flues. These were of the usual 
type and do not require description ; they are fitted 
with Macdougall’s mechanical stokers, using only 
small coal. The whole of the machinery described 
has been in constant use for over a year and has 
worked well. The work was designed and carried out 
under the superintendence of Mr. C. R. Parkes, the 
managing director of the East Ferry-road Engineering 
Works Company. 








THE JAPANESE IRONCLAD ‘“‘ NANIWA.” 

H.1.M. ship Naniwa, which has recently left the 
Tyne for her destination, Japan, will be an important 
addition to the naval forces of that country. This 
vessel, together with her sistership the Takachiho, 
have been built by Sir W. G. Armstrong and Co. from 
the designs of their late naval architect, Mr. W. H. 
White, now Chief Constructor of the Navy. h 

The principal dimensions of the Naniwa are: Lengt : 
320 ft. ; breadth, 46 ft. ; and draught 18 ft. 6 in. ; with 
a displacement of about 3650 tons. The vessels ape 
constructed of steel throughout, and the combination © 
economy of material, with due regard to strength, 18 
remarkable in both ships. Throughout the entire 
length and covering the machinery, boilers, os 
and steering gear, there is a strong protective a 
about 3in. thick, extending amidships from about 1 tt. 














May 14, 1886.] 


ENGINEERING. 





471 








above the water-line to 4 ft. below. The hull is divided 
throughout into numerous water-tight compartments. 
The stem, which is ram-shaped, is formed of a solid 
steel forging, and is strongly supported by the protec- 
tive deck, The openings in this deck are provided 
either with armour shutters or gratings, and coffer- 
dams are formed round such of the passages as must 
be kept open in action to complete the protection. The 
ship is fitted with two military masts, mounting two 
Gatling guns behind shields in each top, but no sails 
are carried. We congratulate the Japanese in thus 
cutting themselves adrift from the obsolete tradition 
which still deforms and encumbers so many of our 
purely fighting ships with masts and yards. 

The armament is placed on the upper deck and is 
exceedingly powerful. At the bow and stern two 
35 calibre 10 in. guns are mounted on revolving 
centre-pivot carriages, giving an uninterrupted arc 
of fire of 240 deg. The mountings, which were 
designed at Elswick, present many novel points, 
and have proved most satisfactory in practice. The 
training is effected by means of hydraulic engines 
placed directly under each gun beneath the protective 
deck, so as to be secure from injury. A shaft is led 
up to the deck and engages by means of a pinion in a 
rack fixed to the base of the revolving carriage. There 
are two engines to a gun, each mina by itself of per- 
forming the rotation, a ys ponerse of parts which 
greatly diminishes the risk of accident. The working 
platform, which is in rear of the gun, provides space for 
the crew and contains the mechanism connected with 
the elevation and training ; it revolves with the carriage, 
the crew being sheltered byasteel shield. The car- 
riage is fitted with Vavasseur compressors, and the 
gun, after discharge, returns automatically into posi- 
tion of firing. The elevation is easily performed by 
simple gearing, whilst the loading is carried out at a 
fixed station placed amidships and protected by stout 
steel armour, within which are situated the hydraulic 
rammer and hoists for the charges and projectiles. 

Spaced along each broadside on projecting galleries 
are six 6 in. guns, also 35 calibres in length, with a 
horizontal range of 130 deg., mounted on Vavasseur 
centre-pivot automatic carriages, covered by steel 
shields, and along the upper works at every available 
space, are placed a large number of Nordenfelt machine 
guns. On the ends of the bridge are situated two 
6-pounder rapid-fire guns. 

A conning tower of steel armour stands on the for- 
ward bridge and within it are placed the engine-room 
telegraphs and various voice tubes, the hydraulic 
steering wheel, the directors for simultaneous electric 
firing of the guns, &c. 

Four powerful are lights are placed on elevated 
stations at either end of the forward and after bridges, 
capable of covering with their rays the entire space 
surrounding the shp The engine-rooms, stokeholds, 
magazine and shell-rooms, and other compartments 
below the protective deck, are illuminated by incandes- 
cent electric lamps, as are also the coal bunkers on 
that deck and the captain’s state-rooms. 

Immediately before and abaft the coal bunkers on 
the protective deck, are situated four stations for dis- 
charging locomotive torpedoes on the broadsides ; the 
discharge being operated either from the upper deck or 
down below. The steering gear is either hand or 
hydraulic, on the Elswick pattern, the steering wheels 
being placed both in the conning tower and in the 
wheel-house beneath it. Both ships have been en- 
gined by the well-known firm of R. and W. Hawthorn, 
and much credit is due to that firm for the excellent 
design and arrangement of the engines. These are 
compound, horizontal, direct-acting, driving separate 
screws ; each set being placed in its own engine-room. 
With the large experience now possessed by Messrs. 
Hawthorn in this class of engine, they have been able 
to secure an exceptional lightness and compactness 
combined with the requisite strength. The engine- 
rooms are unusually spacious and roomy, access being 
easily obtained to every part of the engines, a great 
advantage in the case of a vessel which may be ex- 
pected to pass much of her time in hot climates. The 
starting and reversing gear of both engines is brought 
near together, an arrangement which greatly facilitates 
their efficient control on entering or leaving port, &c., 
in fact in case of need both sets could be easily started 
or stopped by one man. 

This admirable arrangement of the engine-rooms is 
greatly enhanced in appearance by a liberal supply of 
electric incandescent lamps, which render the rooms as 
light as day,-even with the fighting shutters closed. 
Steam is supplied by six steel boilers 19 ft. by 11] ft., 
With a collective heating surface of 15,600 square feet, 
and there is in addition an auxiliary boiler for the 
Various capstan, winch, steering, and pumping require- 
ments. The stokeholds are fitted to be worked in 
Plenum, air being driven in by fans of sufficient power 
to maintain a pressure of air of not less than 2in. of 
Water. The total coal stowage is 800 tons, capable of 
driving the ship about 9000 miles at a speed of 
13 knots. 

The spacious and admirable arrangements for the 
&ccommodation of the officers and crew, numbering 


noteworthy. The fittings 
throughout are excellently contrived. The chief 
state-rooms are amidships, and are particularly well 
lighted and ventilated. Forward on the main deck 
space for the crew is provided, and throughout every 
detail which could contribute either to their necessities 
or comfort has been carefully anticipated and applied. 

At the official trial of the Naniwa a mean speed of 
18.72 knots was obtained with 7235 indicated horse- 
power. 

It will be seen from the above description that these 
vessels embody a high attainment of formidable 
offensive and defensive qualities, and reflect credit 
alike on their designer, the constructive capabilities of 
their builders, and the enterprise of the Government 
which has become possessed of them. 

It may be a matter of regret that vessels of this 
character, whose want is so urgently felt in our own 
fleet, should not be about to increase the numbers of 
our lamentably deficient cruisers, but we can sincerely 
congratulate the Japanese Government on the acquisi- 
tion of these fine ships. Itis certainly an indication 
of the immense development which has taken place 
in Japan of late years that she can now claim to be 
the possessor of the fastest and in some respects most 
formidable cruisers afloat, and we are sure that the 
officers of the Japanese Navy are fully capable of 
appreciating their valuable properties and of making 
— use of them should an opportunity be pre- 
sented, 


together about 325, are rey 


THE LIVERPOOL EXHIBITION. 

THE International Exhibition of Navigation, Travel- 
ling, Commerce, and Manufactures, which Her 
Majesty opened at Liverpool, on Tuesday afternoon, 
possesses very many of the features of the various 
Exhibitions held at South Kensington, but over and 
above these, it has a characteristic totally distinct and 
unique. The original idea was a display of articles 
and models bearing almost exclusively upon navi- 
gation and travelling upon the sea, but so warmly 
was the project of an Exhibition in Liverpool taken 
up, that the first executive speedily found them- 
selves carried away from their position. If the 
Exhibition was to illustrate travel by sea, why 
should it not illustrate journeys by land in old and 
modern times? The question was difficult to answer 
in the negative, and eventually the promoters decided 
to deal with land travelling also. And so the scope 
of the undertaking widened, until finally it became an 
International Exhibition of Navigation, Travelling, 
Commerce, and Manufactures. 

The preliminaries of the scheme being arranged, 
Royal patronage secured, and a substantial guarantee 
fund subscribed, the question of the character of the 
building arose. It was the subject of much con- 
sideration, and eventually it was decided that the 
materials used for the Exhibition at Antwerp, which 
had just closed, should be utilised for the similar 
purpose at Liverpool. This material was brought 
to England, and the work of erection began early in 
the winter. But at first the contractors had to en- 
counter many difficulties, and more than one serious 
accident tended to delay the work very materially, 
but redoubled efforts were made, and when the 
Queen performed the opening ceremony, on Tuesday, 
the buildings were in a condition of preparedness 
short only of positive completion. The Exhibition 
buildings are erected on a hitherto waste space ad- 
joining Waventree Park, within a few minutes of Edge 
HillStation of the London and North-Western Rail- 
way. Mr. Henry Sumner, F.R.I.B.A., was the archi- 
tect; Messrs. Simpson aud Wood, of Darlaston, being 
the contractors for the principal structure; the iron- 
work being undertaken by Messrs. Timmins and Pirrie, 
the joiners’ work by Messrs. Brown and Backhouse, 
and the brickwork by Messrs. Holme and King. 
Mr. Samuel Lee Bapty was appointed general super- 
intendent. 

The entire inclosure covers about 35 acres, ten being 
taken up by the Exhibition buildings and about other 
five by accessory structures, the result of private 
enterprise. The principal entrances to the ground 
are by a broad new drive and footpath called Exhi- 
bition-road, to which access may be had from Waver- 
tree-road or from Edge-lane, and which, passing in 
front of the grand entrance to the buildings, is about 
800 yards in length from end to end. There is also 
another public entrance from the extreme south-eastern 
corner. The ground plan of the Exhibition build- 
ings gives them much the form of a Latin cress. The 
grand entrance, which has a breadth of something 
like 100 ft., projects considerably beyond the greater 
portion of the range. It is approached by massive 
granolith steps, and admittance is obtained through 
numerous folding doors and turnstiles, and up broad 
massive wooden stairs to the vestibule. The in- 
dentations to right and left of the grand entrance 
are cut off from Exhibition-road by tall railings, 
blinded with corrugated iron, and are planted with 
trees, shrubs, and flowers, surrounding horticultural 





houses, and intersected by suitable walks. “he latter 
are hidden from foot-passengers on the road, but a high 


terrace at the south-west corner planted with shrubs 
in sectional ridges, is in full view. The nave, which is 
the principal feature of the building, has an entire 
length of about 1250 ft., its height from the floor to the 
top of the central dome being 100 ft., and to the apex 
of the roof in other parts 67 ft. The transept is of 
equal height, that of the remaining wings varying, but 
all are subject to architectural consistency. The nave, 
which is visible from end to end, is devoted, at the 
western or entrance end, to a splendid array of ship 
models, &c., contributed by Lloyd’s, the Bureau Ve- 
ritas, and numerous influential shipbuilding firms. The 
central portion is set apart for official and other collec- 
tions, and the further portion to marine, railway, and 
other engines. The whole of the nave and British com- 
merce courts, have been subjected to a complete and ex- 
pensive scheme of decoration, the work of a Belgian firm, 
who have adapted part of the material used in the Ant- 
werp Exhibition to this purpose, but who have had 
also to employ other new and expensive material. 
From the entrance to the dome, the skylight portion of 
the roof is covered over with light fabric, which will 
help to intercept the fierce glare of the midsummer sun, 
while offering little or no obstacle to ventilation, which 
the great loftiness of the nave and the style of glazing 
adopted, will facilitate to a desirable extent. Under- 
neath in one part of the nave, noble patrons have their 
names and coats-of-arms inscribed, and in the remain- 
der, corporate towns, whose mayors, &c., have patro- 
nised the Exhibition, will have similar display. In 
the south-west wing, or British commerce section, the 
roof panelling consists of continuous sketches illustra- 
tive of various industries. Maroon-coloured cloth 
hides the bareness of the wood used in boarding-in 
the framework, and the iron pillars are in great 
part cased in wood, surmounting which are long 
flagstaffs falling away from either side. These 
pillars occur at distances of 16 ft. apart, and in 
many instances form convenient dividing lines between 
one department and another, the distance between the 
lines of pillars varying, but giving a maximum span of 
82 ft. In the centre nave the architect has so con- 
trived it that no pillar intervenes to mar the pleasing 
effect. To the left of the vestibule space is set apart 
for international exhibits. Next to the international 
court are those of the United States and Norway, 
Belgium, France, and Italy, in the order named, 
having each ample space allowed them in the adjacent 
north-west wing. The electric light court occupies a 
place to the right of the nave about mid-distance 
along, and the arrangement is such that visitors see 
the engines at work. Further eastward, a large space 
has been set apart for the exhibition of machinery. in 
motion. In one division of the south-east wing trac- 
tion engines, carts, &c., will find a place, and the other 
will be devoted to building. 

Remembering the original idea as to the Exhibi- 
tion, the Council have made the navigation section 
the most important and most interesting portion of 
the whole display, exhibiting models of floating craft, 
from the earliest form of Odeg-euk” canoe down to 
the present huge “‘ liners” which make the voyage to 
far ends of the world a mere pleasure trip. And 
as with the advance of the art and science of 
navigation, steam and machinery came into opera- 
tion, this collection contains specimens of sea-going 
engines and appliances, such as have never before 
been concentrated in one exhibition. On future 
occasions we propose to consider these exhibits in 
detail, but an indication may be given now of the 
general character of this division of the Exhibition. 
All the best known shipbuilders and ship machi- 
nery manufacturers are represented by beautiful 
and minutely accurate models of vessels, engines, or 
nautical steering apparatus. Messrs. Laird Brothers, 
Sir W. G. Armstrong and Co., Wm. Denny and 
Brothers, Earle’s Shipbuilding and Engineering Com- 
pany, Napier and Sons, the Barrow Shipbuilding Com- 
pany, Vickers and Sons, and many other well-known 
names present themselves at once in prominent posi- 
tion among the exhibitors. By these firms examples 
are shown of steel stern-posts, rudders, crankshafts, 
propellers, steam-steering apparatus, triple-expansion 
engines, high-pressure boilers, and almost endless other 
essentials of ocean steamers. 

Among the naval exhibits are a wrought-iron armour- 
plate by Sir J. Brown and Co., of Sheffield, which 
was perforated by a steel shell fired from the Whit- 
worth 9 in. 20-ton breechloading gun, and also the 
shell, made of Whitworth steel, after perforating the 
plate. The plate was placed against a steel hoop 
37 in. long, filled with hard rammed sand, behind 
which was placed a steel and oak backing 7 in. thick ; 
this was supported by a cast-iron plate, 9 ft. 6 in. long, 
5 ft. wide, and 14 in. deep, held in position by balks 
of timber all well bedded and covered with damp 
sand. The projectile after perforating the 18 in. of 
armour passed through the sand and then through 
the anal plate and oak backing, broke up the cast- 
iron plate, and finally buried itself in the sand at a 
distarce of 17 ft. from the face of the target, and at 





a depth of 4 ft. below the cast-iron plate. Most 
of the principal shipowning companies contribute 





472 


ENGINEERING. 


[May 14, 1886. 








models of their largest and finest vessels perfect 
down to the smaller details. For example, the 
Union Steamship Company exhibit the ichowing : 
Half model of royal mail steamer Tartar; leading 
dimensions of ship and engines: Ship—Length, 
376.5 ft.; breadth, 47.2 ft.; depth, 30.3 ft.; gross 
tonnage, 4339; net tonnage, 2754. Engines: Com- 
pound surface -condensing—Diameter of cylinders, 
50 in. and 94in.; length of stroke, 60in.; effective 
horse-power, 3000. Half model of royal mail steamer 
Athenian, and working diagram of that vessel’s 
engines: Ship—Length, 365.0 ft. ; breadth, 45.8 ft. ; 
depth, 29.0ft.; gross tonnage, 3877; net tonnage, 
2492. Engines: Compound surface condensing—Dia- 
meter of cylinders, 50in. and 94in. ; length of stroke, 
54in. ; effective horse-power, 3000. alf model of 
steamship Danube: Ship—Length, 332.0 ft. ; breadth, 
34.4 ft.; depth, 24.4ft.; gross tonnage, 2038; net 
tonnage, 1462. Engines: Compound surface condens- 
ing—Diameter of cylinders, 36in. and 72in.; length 
of stroke, 50in. ; effective horse-power, 1504. 

Several of the railway companies and the con- 
structors of railway locomotives make some very 
valuable contributions. Conspicuous is the London 
and North-Western Company’s monster engine, the 
‘*City of Liverpool,” side by side with ‘‘First Loco- 
motive, 1825,” the first engine used for tractive 

urposes, and the historical ‘‘ Rocket.” ‘‘ Locomotive” 
Yo. 1 is exhibited by the North-Eastern Company, 
and is thus described: Built in 1825, by George 
Stephenson, Newcastle. Cylinders, two, vertical ; dia- 
meter (originally 9in.), now 10 in. ; stroke 24 in. ; esti- 
mated horse-power, 16. Weight in working order, 64 
tons. Speed, 8 miles an hour. Boiler, diameter, 4 ft. ; 
length, 16ft. Flue (through), diameter, 2 ft.; length, 
10ft. Chimney, 174in. diameter. Heating surface, 
60 square feet. Four wheels, called ‘‘Plug Wheel,” 
4 ft. diameter ; wheel base, 5 ft. 4 in. One pump, 4in. 
diameter. To engineers and others who take an in- 
terest in the deve 4 ere of railwaysin this country, 
these exhibits will be attractive and instructive, and 
there are numerous other examples of railway pro- 
gress. The department given up to machinery in 
motion, the exhibits which illustrate the various 
uses and applications of electricity, and the electric 
light systems adopted throughout the buildings, will 
also serve a useful purpose, furnishing matter for 
careful study, as well as objects of great interest ; and 
the executive may fairly claim to have got together a 
hitherto unequalled collection of object-lessons in the 
history of travelling on sea and land. 

A captive balloon is to be one of the outside features 
of the Exhibition, in illustration of travelling in the 
air, and experiments in balloon steering are to be 
made. Having already referred to the interest 
taken in the Exhibition by the Royal Family, it is 
worth mentioning that the Queen has lent several 
valuable calito tease on land travelling. Amongst 
them are a char-a-banc presented to Her Majesty by 
Louis Philippe, a sledge presented by the Emperor 
Nicholas, an English sledge designed by the Prince 
Consort, a winding post-chaise used by the Queen and 
Princein journeys to parts of the country whererailways 
did not then exist, the little basket carriage used by the 
Princess Royal and the Prince of Wales ; a curious aet 
of harness, embroidered with quills, executed by the 
Tyrolese Minstrels who visited England twenty-three 
years ago ; a droschky presented to the Queen by the 
Emperor Nicholas; a very handsome set of State 
harness in blue and crimson leather, used for corona- 
tion purposes ; and a lady’s side-saddle in crimson, 


embroidered with gold, studded with jewels, and fitted | h 


with pistol-holsters presented to the Queen by the Bey 
of Tunis, 

The Prince of Wales exhibits the Chinese travelling 
equipage shown at South Kensington last year, and the 
Duke of Edinburgh a model of the Eddystone Light- 
house made from the stone of the old lighthouse and 

resented to him by the Elder Brethren. His Royal 

ighness also sends models in silver representing the 
two lifeboats subscribed for by the English residents 
in St. Petersburg on the occasion of his marriage, and 
placed, one on the Baltic and the other on the Black 
Seacoast. The Duke of Connaught’s contribution is a 
model of an ambulance wagon. More than 12,000 
season tickets were bought before the Exhibition 
opened, and judging from the strong enthusiasm dis- 
played, not only in Liverpool itself but throughout 
Lancashire and Cheshire, this Exhibition promises to 
be one of the most successful and useful of all the 
many that have been held in recent years. 





THE ELECTRIC LIGHTING ACTS. 
Tue Institution of Civil Engineers are presenting the 
following petition : 


Tue Execrric LicHTING iy (1882) AMENDMENT (No. 3) 
ILL, 


Petition Against and in Favour of “ The Electric Lighting 
Act, 1882,” Amendment (No. 1) Bill. 
To the Right Honourable the Lords Spiritual and 
Temporal, in Parliament assembled. 
The humble petition of the Institution of Civil Engi- 
neers, incorporated by Royal Charter ‘‘for the general 
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advancement of mechanical science, and more parti- | 
cularly for promoting the acquisition of that species of | 
knowledge which constitutes the profession of a civil | 
engineer, being the art of directing the great sources of | 
power in Nature for the use and convenience of man,” 
Sheweth ; 
1, That in the year 1882 an Act of Parliament was | 
passed to apply .to all provisional orders or Acts relative 
to the distribution of electricity for lighting and other | 
purposes. 
2. By Section 27 of the said Act it was enacted that at 
the expiration of twenty-one years, or such shorter period | 
as might be provided in the special Act, and within six 
months after the expiration of every subsequent period of 
seven years, or such shorter period as might be provided 
in the special Act, any local authority within whose juris- 
diction the area of the undertaking, or any part thereof, | 
was situated, might require the undertakers to sell their | 
undertaking, or os thereof, upon the terms of paying the 
then value of all lands, buildings, works, materials, and 
plant suitable to and used for the purposes of their under- | 
taking, and in the event of non-agreement the price was | 
to be determined by arbitration ; but the arbitrator was 
forbidden to allow any payment in respect of compulsory | 
purchase, or of pied ns! or of any profits which may, or | 
might have been, or be made from the undertaking or of | 
any similar considerations. 
. That the effect of the foregoing conditions has been | 
entirely to stop, during the four years since the Act has | 
been passed, the application of private capital to the dis- | 
tribution of electricity from a central station to house- | 
olders, manufacturers, shopkeepers, and‘others desirous | 
of receiving it as a source of illumination ; it being impos- | 
sible to find persons of means who would embark their | 
capital in undertakings subjected to such conditions, con- 
ditions which must of necessity when enforced—as they | 
would be if the undertaking were prosperous—return to | 
the shareholders only a small portion of the capital which | 
they had invested. 
4, That your petitioners embrace among their members | 
persons practising in every branch of civil engineering, | 
which is defined in their charter to be the art of directing 
the great sources of power in Nature for the use and con- | 
venience of man, thus including electrical engineering, | 
and that they are desirous—in the interests of industry | 
and of the growth of a new and useful application of | 
science to the purposes of Golly life—that electrical light- 
ing should have a thoroughly full and fair trial. 
. There are:now before your Lordships’ House three 


Bills, Nos. 1,2, and 3, each of which purports to be an 
amendment of ‘‘ The Electric Lighting Act of 1882.” 

6, No. 3 Bill, the one brought in by Lord Houghton, 
does not vary the Act of 1882, core by an extension of 
the time before the compulsory right of purchase would 
arise, from the twenty-one years of the Act of 1882 to 
thirty years, with a further period of twelve years should 
the local authority agree, and by the extension of the re- 
current periods of option from seven years to ten years. 

7. Your petitioners are convinced that such a measure | 
would not cure the defects of the existing law, and would | 
not be successful in attracting capital to an electric light 
undertaking, which must be essentially one of develop- 
ment. Unlike the case of the construction of a railway 
between two points, or of a canal between two points, or 
of the making of a dock, cases where the work is done as 








a whole and where the capital is needed, and is called up 


at once; an electric light undertaking is one wherein, at 
the outset, only a comparatively small pong of the 
capital can properly be utilised, and it would not be until 
after a lapse of years, when persons had been educated to 
use the electric light, and were willing, for the sake of its 
advantages, to discard the gas fittings for which they had 
already paid and to incur the expense of electric light 
fittings, that there would be such a large or general use of 
electricity for lighting purposes as to need the expenditure 
of further capital. ; 
8. That with such aclause as that proposed by No. 3 Bill 
—aclause which merely defers the time of compulsory 
purchase—it would be impossible to obtain this extra 
copies as needed, because even if, at first, persons would 
subscribe for a probable enjoyment of thirty years, no one 
would be found to embark money after the lapse of a 
few years when the term of enjoyment was so much 
shortened. 
9. No. 2 Bill ameliorates Section 27 to some extent, but 
the Bill (No. 1) now before your Lordships’ House pro- 
ses to repeal the Act of 1882 altogether, and to assimi- 
ate the legislation in respect of electric i undertakings 
to that legislation ‘which: of late years has prevailed in 
respect of gas undertakings, and has proved so beneficial 
to the public, while yielding security of property to those 
who embark their capital. Bill No. 1 provides that the 


| obligations upon the distributors of electricity shall be the 


same as those which are imposed upon gas undertakings, 
that dividends shall be regulated upon the sliding scale, 
by which there is a direct incentive to the undertakers to 
sell the commodity at the lowest possible price consistent 
with a profit, and, further, that all future capital shall be 
issued under an auction clause, thus insuring that the con 
sumers shall not be liable to pay any greater amount as 


| dividend than is fairly demanded by the risk of the un- 


dertaking. : 
10. Your petitioners desire to point out that the new 
industry of electric lighting has been, by the Act of 1882, 


| and would, by the amended Bill, No 3, if it were passed 


into law, be subject to burdens which render it impossible 
to give amode of lighting that has so much to commend 
it a fair chance of development, and therefore prevent the 
establishment of an industry that would give householders 
and others an option as to the mode of lighting from an 
external source of supply, an option they do not now 
possess, } 
Your petitioners therefore humbly pray your lordships 
that the said Electric Lighting Act (1882) Amendment 
(No. 3) Bill may not be allowed to pass into law, but that 


| the Electric Lighting Act (1882) Amendment (No. 1) may 
| pass into law, and t 


at this petition may be referred to 
the Committee of your Right Honourable House, to 
whom those Bills have been referred, or that such other 
relief may be given to your petitioners on the premises as 
your lordships shall deem meet. 
And your petitioners will ever pray, &c. | 
with the seal of the Institution of Civil 
Engineers, this 29th day of April, 1886, in 
the presence of 


(cs) 


Secretary to the Institution. 








CaNnapiaN Raitways.—The first sod of the Bri ee 
Workworth, and Norwood Railway was turned at 5 4 
ton, Ontario, January 30. The line will connect 
Canadian Pacific with Lake Ontario. 
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STEEL CASTINGS. 


On the Use of Steel Castings in Lieu of Iron Forgings, and 
Brass Castings in Building and Fitting Ships, &c.* 
By Mr. E. C. Warren, Member. 

THE short paper which I am about to read will, to a 
considerable extent, express the united opinion of the 
committee upon the use of steel castings for Her Majesty’s 
service, with which I was lately connected ; and I have 
permission to use such portions of that report as may, 
in my opinion, be necessary to place this subject fairly 
before you. 

The proper value of steel castings is not sufficiently 


2. What description of articles usually made of forged 
iron, or brass castings, could with advantage, be made of 
he steel ; having regard to weight, strength, and dura- 

ility ? 

3. What tests should be applied to various descriptions 
of steel castings ? 

With asso: (A the first point, I can confidently state 
that very great success has already been obtained in pro- 


‘ 13. Intercostal angle 3 in. by 8 in. by 1% in., long 2 ft. 
in, 

14. Boat’s crutch. 
_ In addition to these a great number of larger steel cast. 
ings were examined and tested, viz. : 
Stems for ships of various sizes, 
Stern-posts for 


a) 





ducing steel castings in lieu of iron forgings ; this opinion 
has been formed after ee large number of the prin- | 
cipal steel foundry works in England and Scotland ; and | 
in carrying out a series of exhaustive tests especially with | 


0. 
Stern-frames for do. 
Rudders for do. 


Brackets for supporting after ends of propeller shafts. 
ger chains and buckets, 
. Hawse pipes, 





¢. 
d. 
é 
f. Dred 
g 

small castings. See Appendix I. (page 474), and the | i. Anchors, 
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understood by shipbuilders, engineers, and other manu- 
facturerers who work in metals; it seems to me that a 
More intimate acquaintance with their value for many 
purposes, and especially as a substitute for iron forgings, 
and brass castings, and even in lieu of iron castings where 
strength and lightness have to be considered, will before 
ong bring about a very great change, and the more 
steel castings are used the more will they be appreciated 
and sought after; provided that a fair price be paid, and 


diagrams annexed, which illustrate samples of one of the j. Frames for gun carriages. 
series of tests so carried out. k. Saddles do, 
The small articles selected for testing purposes were : l, Main bearing frames for engines. 
1. Clips for water-tight doors. m, Crankshafts. 
2. Eyeplate, 1 in., for use on iron beams, &c. n. Wheels of all sizes. 
3. Pivot bar for 20-pounder gun. o. Cylinders. 
4. Clips for securing chains for 6in. breechloading and | p. Propeller blades. 


other guns. q. Rudder frames. 
5. Hooks for tackle blocks. 


v. Caps for masts and bowsprits. 
an honest material be supplied by the manufacturer. 6. Internal binding for 10 in. snatch block, and swivel s. Riding bitts. 
Castings in steel are generally made from crucible or | hook. t. Capstans. 
open-hearth steel: but there are some makers who use 7. Internal binding for 10 in. treble block, swivel eye, u. Cable-holders. 
steel of special manufacture. and shackle. v. Deck pipes and plates. 
The points which I propose to consider are : 8. Deck plate with double eye and links for securing | Appendix it, with its illustrations, gives sketches to 
Pil success has, up to the present time, been ob- | guns. scale of some of the articles previously enumerated, and 


— in producing steel castings for use in lieu of iron 
orgings ? 


“Paper read at the twenty-seventh session of the 
Institution of Naval Architects. 


9. Fighting pivot for 64-pounder and 7 in. guns. 
10. Longitudinal intercostal angle 3 in. 
yz in., long 3 ft. 
ll. Bedplate for Nordenfelt gun. 
12. Intercostal beam angle 3in. by'3in. by Zin., long 2 ft. 


also the tests to which they were subjected. 

These speak for themselves as to the difficulty of making 
perfectly sound and reliable castings for the articles 
shown ; but the difficulty existed only to be overcome, 
and no one could see the splendid specimens of castings 


y 3 in. by 
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APPENDIX I. 


Details of Tests of Small Steel Castings representing Articles of Common Use in Forged Iron, or Brass Castings, 


Number | 


of Fig. 
| 


la 


| Longitudinal 





in Ships of War. (See page 473.) 





Article Tested. 


| Clips for water-tight 


doors 
Ditto 


Eye-plate as used for 
iron beams, &c. 

Pivot-bar for a 20- 
pounder gun 


Clips for securing | 


chains of guns 
Hooks for tackle 
blocks 
Internal binding for 


10 in, snatch block | 


Internal binding for 
lin, treble blocks 


| Deck - plate with 
double eyes and 
links for securing 
guns 


Link out of a deck- 
plate as above, 6in. 
extreme length, 
1.26 in, diameter, 

Fighting pivot for a 
64-pr. gun 


inter- 
costal angle 3 in. 
x Sin. x J, in., 
long 3 ft. 


Bedplate for Norden- 
felt gans 


Intercostal 


fin., long 2 ft. 
Intercosta! angle 3 in, 

x 3in. x jy 

long 2 ft. G in. 


Boat’s crutch — pin- 


nance 


Caulking test 


beam | 
angle 3 in, x3in.x | 


Kind 
of Steel 
Used. 


Crucible 
steel 
Ditto 


| Crucible 
steel 

| Crucible 
steel 


| 

Crucible 
| _ steel 
Crucible 
| steel 
| Crucible 
steel 


Crucible 
| steel 


Crucible 
steel 


| Crucible 
steel 


| Crucible 
| steel 


Crucible 
steel 


Crucible 
steel 


Crucible 
steel 


| Crucible 
steel 


Crucible 
steel 





Description of Test Applied. 


Bent cold on an anvil by sledge hammers. Not fractured 


Heated and straightened as shown, then cut in two and welded 
up, and bent double when hot across the weld 


The eye bent cold through an angle of 45 deg. by blows from a 
sledge hammer. No fracture 

One end of the are of the bar was placed on an anvil and the 
other struck by a small steam hammer, it was distorted as 
shown on the sketch before any fracture took place. 

It took four blows of a 22 cwt. weight falling through a height 
of 4 ft, to fracture the straight part of the pivot-bar 

Bent on an anvil by a steam hammer, as shown on sketch, with- 
out fracture 

The hook was placed on an anvil, and the point closed as shown 
by asteam hammer. No fracture 

The binding was placed in a vice, and opened out by a lever, 
slight fracture in angle as shown 

Another binding hook and pin were then placed in a test- 

ing machine, and tested up to 12.277 tons, when the binding 
became distorted round the pin, and the hook broke 


The binding was bent on an anvil by a steam hammer, as shown 
on the sketch. No fracture. 
Another binding hook, &c., were then placed ina testing 
machine, and tested up to 8.035 tons. Hook fractured 


This article was placed on a hollow iron bed, and subjected to 
blows from a talling weight of 22 ewt., viz. : 
1st blow, 2 ft. fall 

Two corners broke off owing to unequal bearing in hollow 

plate. See Fig. 8 
2nd blow 

3rd 

4th 

5th 


2 ft. fall. No further damage. 
9 
= ” 


6 ” 
10 - 
6th ,, oo 22 gy ” ” 
At the last blow a slight crack was observed in one eye, and 
one in the middle of plate. See Fig. 8a 
7th blow a Ke wa 22 ft. fall 
Eyesand links broken. See Fig. 8b 
Elongated .2 in. in the testing machine, and broke at a straia of 
27.499 tons 


Subjected to a test from a falling weight of 
22 ewt. in the direction of the arrow, the 
pivot resting on an iron plate 

Ist blow 2 ft. fall 
4 ” 
No damage beyond 


co) a Be 
bending point of pivot, 
as shown in sketch. 


Subjected to blows from a falling weight of 22 ewt. on 
the edge A.— 


1st blow 


1 ft, fall 
2nd ,, 2 


rd > os 2 
At 3rd blow fractured at a slight fault in edge of 
casting. See Fig. 10a 


a 


Another intercostal was similarly treated 
lst blow oe oe 2 ft. fa 
2nd ,, ss = zo 

Slight fracture on one edge, 
3rd blow =e ape 2 ft. fall 

Closed without further damage 

It was then struck on one corner by the same weight 
Ist blow t. fall 
2nd ,, a én as 

Fractured. See Fig. 10d 

This article was placed on a hollow iron casting, the pins resting 

on the sides of the hollow; it was subjected to blows from a 
22 cwt. weight of varying heights, until at 22 ft, the pins were 
broken off. 
A second blow at 22 ft, fractured the edge 
This was placed on an anvil under a small steam hammer, and 
the angle was flattened completely, and the ends distorted as 
shown onthe sketch, Not fractured 

One end rested on an iron plate, and a weight of 22 cwt, was 

let fall upon the other en 


ll 


1st blow 
2nd ,, Ki - ; ao 
Closed 3} in. No fracture 
The intercostal was then placed with the edge A on a 
plate, and a blow wasstruck at B from a height of 5 ft. See 
Fig. 13a. No fracture 
Another intercostal wa3 subjected to blows from a steam 
hammer, the angle being flattened as shown in Fig. 13). It 
was then further distorted, as shown at c. Slightly frac- 
tured at root of angle 
The foot of the crutch was placed on some balks of timber, as 
shown, and subjected to blows at point marked by arrow from 
a falling weight of 22 cwt. 


1 ft. fall 
? 





Ist blow .. 
2nd ,, wal 2 iis <5 
Ist blow deflection 1] in. 
2nd blow fractured 


8 ft. fall 
12 











An arm of the crutch was straightened cold by a small hy- 
draulic jack. Not fractured 

An intercostal angle with one edge chipped was rivetted to a 

plate, and was caulked with ordinary caulking tools. 


REMARKS. 








Very satisfactory. 

Proved to possess 
good welding pro- 
perties. Very satis- 
factory. 

Very satisfactory 


Very satisfactory 


Very satisfactory 

Very satisfactory. 

Very satisfactory, 

Very satisfactory, 

Hook took a perma- 
ment set at 6.071 
tons. 

Very satisfactory. 
Pins of blocks of 
wrought steel. 

Very satisfactory. 


Satisfactory. Pins of 
blocks of wrought 


steel. 
Very satisfactory. 


Very satisfactory. 


Very satisfactory. 


Very satisfactory. 


Very satisfactory. 
Very satisfactory. 


Very satisfactory. 


Very satisfactory, 


Very satisfactory. 


Very satisfactory. 


Very satisfactory. 


Very satisfactory. 
Very satisfactory. 


Upon trial this steel was found to weld easily, The average tests of samples gave as follows: Tensile test 28.932 tons per square 
inch. Elongation test in 2 in, 21.35 percent. Bend'ng test 2 in, x} in, 82 deg. 





which were turned out, and which stood most satisfactory 
tests, without being convinced that in cast steel we have 
a material, which, although only partially developed, is 
of the utmost value. We want the ability and determi- 
nation of the makers, and the intelligence and skill of the 
workers combined, to still further develop and perfect 
this branch of manufactures. 

I think a similar process will have to be gone through 
with steel castings as that which took place with respect 
to the manufacture of mild steel for plates, &c., a few 
years since, and which has produced such great results, 
that mild steel plates, angles, &c., are now produced at 
0 which were not then thought of, and of such excel- 
ent quality and homogeneity, that we may almost say 
we possess a perfect article at a most moderate price. 

When the same process has been passed through for 
steel castings, a great deal of inferior make will disappear, 
like the old steel plates which would break up like a sheet 
of glass if they were let fall upon an iron slab—and we 
shall get an article in every way reliable, at a greatly 
reduced price. 

It is found that small castings made from good crucible 
steel are remarkably tough, ductile, and of uniform 
quality, while many of those made from other steels are 
very unsatisfactory, and unfit substitutes for small iron 
forgings. 

For arge articles, good, sound, reliable castings can be 
made, with proper care, from either crucible or open- 
hearth steel. 

With regard to the second point, viz., What description 
of articles usually made of forged iron, or brass castings, 
could with advantage be made of cast steel, having regard 
to weight, strength, and durability? It is, I think, 
evident that the question of cost will largely determine 
the extent to which steel castings are brought into use: 
for small articles, where only a few of one description are 
wanted, it will be cheaper, and a saving of time to con- 
tinue to make them of forged iron; but even for very 
small fittings, where large numbers of similar patterns 
are required, the saving by using cast steel will be very 
considerable, both in time and money, 

For larger articles, such as stems, stern-posts, brackets 
for supporting propeller shafts, rudder frames, racers for 
guns, frames for water-tight doors, trollies for machine 
guns, hawse pipes, &c., the saving would be very great 
indeed. 

(To be continued.) 








NOTES FROM THE SOUTH-WEST. 

Cardif.—A slight improvement noticed in the steam 
coal trade has been more than maintained. The improve- 
ment in the tone of the market has led to the withdrawal 
of notices to close all contracts issued recently at the 
Middle Dyffryn Valley Pits, and although similar notices 
have been posted at Aberewmboy and Cwmpennar, it is 
expected that the example set by the management of the 
Middle Dyffryn Colliery will be followed. 


Gloucester and Birmingham Navigation.—On Wednes- 
day the half-yearly meeting of this company was held at 
Gloucester, Mr. A.J. Stanton presiding. The chairman, 
in moving the adoption of the report, said the directors 
regretted that they had not a more satisfactory statement 
to lay before the shareholders; but Gloucester, like 
other ports, had suffered from the general depression, so 
that they were only able to pay a dividend on the com- 
pany’s first preference shares. There had been a falling 
off inthe imports of grain something like 25,000 tons, 
although there had been a slight increase in wood and 
other goods. The report was adopted, and the retiring 
directors were reappointed. 


Swansea.—Coal shipments have shown some dulness ; 
the patent fuel trade has, however, remained fairly 
active. Last week’s coal shipments amounted to 19,682 
tons, while patent fuel was exported to the extent of 6245 
tons. The tin-plate trade has not been brisk, although 
small orders have been coming in tolerably regularly. 


Bristol Docks.—On Monday the Docks Committee of the 
Bristol Town Council took possession of new offices in 
Queen-square, Bristol. The increasing business of the 
united docks rendered it necessary for the committee to 
provide a new building from the designs of Mr. W. V. 
Gough. Externally the new offices are attractive in ap- 
pearance, but they are even more so internally. The light- 
ing is at present by gas, but preparations have been made 
for the use of the electric light. 


Water Supply of Cardiff.—On Tuesday the mayor of 
Cardiff turned the first sod of a new reservoir in the 
Taff Vale. Mr. Williams, the borough water works 
engineer, explained the details of the scheme. The reser- 
voir will be formed at a part of the valley where the 
mountain sides approach very near each other. Across the 
mouth of this gorge an embankment will be thrown 
to dam the course of the river. This embankment will, 
as nearly as possible, be 900 ft. — in the centre and 
about 450ft. long, and 650ft. thick at the bottom, 
diminishing by a slope of three to one to a width at the 
top of 30ft. A lake will thus be formed, some 60 acres 
in extent, about 90ft. deep, and capable of containing 
320,000,000 gallons of water. On the one side of the 
embankment—to the right looking up the valley—a dis- 
charge tunnel has already been commenced, the object 
being to enable storm water to be diverted from the old 
course of the river during the construction of the dam. 
This tunnel will be about 200 yards in length, and will be 
constructed throughout the whole of its length in solid 
rock and marls of the old red sandstone series. As soon 
as this tunnel is completed the formation of the embank- 
ment will be proceeded with. The tender for the con- 
struction of the reservoir has been let to Mr. Jones, | of 
Neath, for 82,3287. The cost of the trial shafts was 725/. 
The contract for the mains is placed with Messrs, Edding- 
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ton, for 100,000/. ; that for the valves with the Wallsend 
Company, for 564/., and Messrs. Fawkes have secured the 
contract for laying the mains at 28,668/. The total cost 
of the works now undertaken will thus be about 212,000/. 


The Truck Act.—The Government has directed proceed- 
ings to be taken against the Rhymney Iron Company 
(Limited) for alleged infringements of the Truck Act. 
Kight informations have been laid against the company, 
a will be heard on an early date at Tredegar Police 
Court. 


Bristol and South Wales Railway Wagon Company 
(Limited).—On Friday afternoon an extraordinary general 
meeting of the Bristol and South Wales Railway Wagon 
Company (Limited) was held at Bristol to consider the 
following proposition made by the directors: ‘‘ That it is 
expedient to return a portion of the paid-up capital of the 
company, and that 1/. per share, with interest thereon at 
5 per cent. per annum from the 3lst day of December 
last, will on the 3lst day of May next accordingly be re- 
turned to the shareholders on each share held by them 
respectively at that date.” After some discussion the 
resolution was adopted, only two voting against it. 


The Coal Trade.—A slight improvement has taken place 
in the coal trade. The Dowlais collieries have been 
working regularly, and last week nearly 15,000 tons were 
despatched. Cyfarthfa, too, has been busier, and in the 
Rhondda Valley most of the collieries are doing better. 
Coedcae has been working well, and the Ferndale col- 
lieries are also more active. Prices remain low. 


Barry Dock and Railways.—On Friday Messrs. Lewis 
Davis, E. H. Watts, John Cory, Walter Insole, and 
friends, accumpanied by Mr. John Robinson, chief resi- 
dent engineer, and Mr. Allen C. Low, contractor’s sub- 
agent, visited the Barry Dock and railway works, and 
expressed satisfaction at the rapid progress now being 
made with the dock. Two steam navvies are at work day 
and night, and three more are being got ready. Besides 
these, there are ten Priestman grabs, and nearly 1500 
men are employed. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough, but the 
tone was again dull, No. 3 Cleveland pig iron was quoted 
29s. 9d. per ton, and less was accepted for early shipment. 
The trade outlook all round does not improve, although a 
few fresh orders have recently been received for ships and 
steel railway material. At Middlesbrough shipments of 
iron this month are still disappointing, being up to date 
22,300 tons, as compared with 22,000 tons to the corre- 
sponding time in April. The stocks of pig iron continue 
to accumulate, and until the supply and demand is more 
evenly balanced no advance in prices can be expected. 
In the manufactured iron trade there is no sign of im- 
provement. The works are very poorly employed, and 
the prevailing low prices do not attract buyers. Ship- 
plates are quoted 4/. 7s. 6d. per ton, angles 4/. 5s., and 
steel ship-plates 6/. 5s., all less 24 per cent. at works, 
The girder makers at Middlesbrough are rather busier, 
having recently received a few orders. 


Engineering and Shipbuilding.—In these industries there 
is unfortunately very little to report, Most of the large 
establishments are badly employed and find it difficult to 
obtain orders. The shipyards on the northern rivers 
look very bare, but within this last week or two some 
orders have been secured. 


The Steel Trade.—It is pleasing to hear that Messrs* 
Bolckow, Vaughan, and Co., of Middlesbrough, have 
secured some large orders for steel rails and steel sleepers 
for His Highness the Nizam’s Railway in India. Messrs. 
Bolckow, Vaughan, and Co. are now well occupied at 
their Eston Steel Works, and have orders in hand which 
will keep them busy for months. There is a feeling in 
the Cleveland district that if English engineers were less 
conservative in their ideas, and more readily adapted 
themselves to changing circumstances, that steel sleeper 
makers would have a great deal more work to do than 
they have at present. The other steel works in the North 
of England are fairly well employed, but the productive 
power is so enormous that contracts, however large, are 
quickly disposed of. There is a little better demand for 
hematite iron for America, and it is hoped that the slight 
improvement in trade in that vast continent will result in 
a general and growing demand which will soon be felt in 
this country. 


The Salt Trade at Middlesbrough.—This industry is 

owing rapidly. Messrs. Bell Brothers, at Port Clarence, 
Middlesbrough, now doa large salt and chemical trade. 
Messrs. Bolekow, Vaughan, and Co. are evaporating 
salt at South Bank, and in the course of a few weeks they 
will have their evaporating pans in operation at Middles- 
brough. This company, having a number of blast fur- 
naces, utilise their spare heat for the evaporating pans, 
and are thus able to manufacture salt cheaper than can 
be done in other districts. The Newcastle Chemical 
Company and Messrs. Tennant and Co., of Newcastle, are 
preparing to make salt on the south side of the Tees oppo- 
site Middlesbrough. 











NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The pig-iron warrant market 
was again dull on Thursday, and prices fell 1d. per ton 
further. Transactions took place during the forenoon at 
38s. 34d. cash, sellers remaining at that price and at 
38s. 5d. one month. In the afternoon business was done 
at 383. 34d. and 38s. 3d. cash, also at 38s. 5d. one month, 








the close being sellers at 38s, 34d. cash, and 38s, 5d. one 
month, and buyers at 4d. per ton lower. Friday’s market 
was depressed, and prices declined another he per ton, 
making a total of 24d. per ton on the week. On forenoon 
*Change there were transactions at 38s. 4d. cash, with 
sellers at the close at that price and 38s. 54d. one month, 
and buyers at 4d. less per ton. Business was reported in 
the afternoon at 38s. 34d. and 38s. 3d. cash, also at 38s, 5d. 
and 38s. 44d. one month, and the close was sellers at the 
lower quotations with buyers at 4d. per ton less. The 
market was again in a depressed condition on Monday, 
and prices lost 14d. perton from last week’s close. There 
were transactions in the morning at 38s. 2d. and 38s. 14d. 
cash, also at 38s. 34d. and 38s, 3d. one month, the close 
being sellers at the bottom quotations and buyers offering 
d. per ton under. In the afternoon business was done at 
s. 14d. and 38s, 1d. cash, also at 38s. 3d. and 38s. 24d. one 
month, and the close was buyers at the lower rates 
with sellers at 4d. per ton more. Yesterday’s market 
was rather firmer, with transactions reported on fore- 
noon ’Change at 38s. 14d. to 38s. 3d. cash, also at 
38s. 34d. to 38s, 44d. one month, the market closing with 
sellers at 38s. 2)d. cash and 38s. 4d. one month, and 
buyers at 4d. lower per ton. In the afternoon business 
was done at 38s. 3d. cash, with buyers at the close at that 
price and at 38s. 44d. one month, and sellers wanting 4d. 
per ton more. The market was irregular to-day, trans- 
actions having taken place during the forenoon at 38s. 4d. 
to 38s. ad. cash, and at 38s. 5d. and 38s. 44d. one month, 
and in the afternoon at 38s. 2d. and 38s. 24d. cash, and 
38s. 34d. one month. At the close there were sellers at 
the lower quotations, with buyers at 4d. per ton lower. 
The amount of business done in warrants during the past 
week has been exceedingly limited and wholly ;confined 
to members of the “iron ring.” There are no prospects 
of any improvement taking place in the early future, as 
the reports from the Continent and from America are 
very discouraging, while the home demand is extremely 
small. There are now 94 blast furnaces in operation, as 
compared with 92 at this time last year. It is expected 
that two of the Monkland Company’s furnaces will be 
damped out within the next few days. The shipments of 
Scotch pig iron to foreign and colonial ports are on a very 
small scale. Last week they only amounted to 9735 tons, 
as compared with 10,285 tons in the preceding week, and 
10,779 tons in the corresponding week of last year. 
The United States took 545 tons; Canada, 1282 tons; 
India, 250 tons; Australia, &c., 300 tons ; Italy, 800 
tons ; Russia, 200 tons ; Holland, 100 tons ; Spain and 
Portugal, 225 tons; China and Japan, 210 tons; other 
countries, smaller quantities. The year’s imports of pig 
iron into Grangemouth from Middlesbrough and Jarrow, 
up till the end of last week, amounted to 109,498 tons, or 
14,774 tons less than the imports over the same period cf 
1885. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 751,477 tons yesterday 
afternoon, as against 746,307 tons in the corresponding 
week of last year, thus showing an increase for the year 
of 5170 tons. 


Sir James Brunlees.— The fact that the order of 
knighthood has just been conferred on this gentlemen by 
the Queen has given t pleasure to the people of Kelso, 
Roxburghshire, of which town he is a native. He was 
born in the year 1816. It is scarcely necessary to tell 
readers of ENGINEERING of the leading facts in the pro- 
fessional career of Sir James Brunlees, whose most recent 
work, by the way, is the construction of the Mersey 
Tunnel Railway. 


Return of a Greenock Steamer from the Sunken Treasure 
Expedition.—The steamer Arabian, of Greenock, which 
was for a considerable time in the service of the divers 
engaged in recovering the treasure which went down 
with the Spanish steamer Alphonso XII., when she was 
lost off the Grand Canary Islands, returned to Greenock 
last Saturday morning, the service on which she was 
employed having been entirely successful. The amount 
of treasure which went down with the steamer was 
100,000/. in gold, contained in ten boxes holding 10,0001. 
each, and of that number the divers succeeded in re- 
covering nine, or 90,0007. No trace of the tenth box could 
be found in the bullion-room, and after searching the 
whole of the vessel the divers declined to work any longer. 


The Tay Bridge.—The work of sinking the piers at the 
Tay Bridge is now approaching completion. The pier on 
which the northernmost pontoon was employed having 
been finished to low-water mark, was shifted this day 
week to the south end of the gap; the pontoon on the 
south side is nearly finished, so that only two more piers 
have to be sunk, 


The James Watt Dock, Greenock.—At the last monthly 
meeting of the Greenock Harbour Trust, a report was 
submitted by Mr. W. R. Kinipple, engineer, on the pro- 
Go made in the removal of the cofferdam at the James 

att Dock, in which he gave it as his opinion that the 
proposed channelway of 100 ft. in width by 27 ft. in depth 
will be eccomplished in about two months. When the 
channelway has been completed for that width and depth 
the bottom will require to be swept over by a bar, in order 
to see that there are no projecting points which might be 
missed between the lines of soundings, which are taken 
at intervals of 25 ft. a After the completion of the 
channelway of 100ft. by 27 ft., the next step would be to 
widen it to 150 ft., and then deepen over that area to the 
proposed finished depth of 25 ft. at low water, or 35 ft. 
at high water. Mr. Kinipple further stated that the 
quantity of material required yet to be excavated in 
order to the completion of the proposed channelway of 
100 ft. by 27 ft. is about 4000 tons. The Provost, in 
alluding to the report, said that if it was the case that 
the channelway alluded to would be completed in about 
two months, he thought it was about time the Trust were 





taking steps as to the opening of the dock for traffic. It 
was agreed to leave the matter in the hands of the com- 
mittee. It having been stated by the secretary, in reply 
to a question, that a copy of the plans of the James 
Watt Dock had been forwarded to the Internatiunal Ex- 
hibition at Edinburgh, it was agreed, on the motion of 
Councillor M‘Innes, that a copy of the same plans should 
be forwarded to the Exhibition at Liverpool, and one 
also to the Indian and Colonial Exhibition at London. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

New Bessemer Works.—It is stated that the Aireside 
Hematite Iron Company have decided to commence 
operations almost at once in the erection of Bessemer 
steel plant in connection with their blast furnaces. This 
will mean the introduction of an entirely new industry to 
Leeds, and will give employment to a considerable num- 
ber of workmen. 


The New Spanish Tariff.—The announcement that 
English goods are to be treated by Spain on the most 
favoured nation clauses of the Commercial Treaty, has 
given the greatest satisfaction to Shetfield manufacturers 
and merchants. At one time a very heavy trade in 
cutlery and edge tools was done by local houses with 
Spain, but of late years it has fallen off because of the 
heavy Spanish import duties, and French and German 
houses have had the sway in the market. The new terms 
accorded will put Sheffield producers on an equality —so 
far as taxation of goods is concerned—with their opponents, 
and . strong effort will be made to win back the lost 
market, 


Stoppage of a Furnace at Thorncliffe.—In consequence of 
the continued depression in trade, and the increasing 
stocks of pig iron, Messrs. Newton, Chambers, and Co., 
Limited, have decided to blow out one of their furnaces, 
and whilst it is out to reline and repair it. To this effect 
28 days’ notice has been given to the fitters and others 
employed at the furnace, that at the expiration of that 
time their services will not be further required. Messrs. 
Newton, Chambers, and Co. have two furnaces, but these 
are of large capacity, each capable of producing about 300 
tons per week, 


Improvements at Cleethorpes.—The Manchester, Shef- 
field, and Lincolnshire Railway Company intend some 
building operations on a large scale at Cleethorpes and 
other improvements which will entail a considerable ex- 

nditure, but before commencing them Mr. James, their 
tee engineer, is preparing a thorough scheme of drainage 
for the district. 


Parkgate Iron Company, Limited.—The annual report 
of thedirectors of this company has just been issued. It 
is for the year ending March 31 last, and contains the 
following amongst other passages: ‘‘ Intense competition 
has prevailed in every branch of the business of the com- 
pany, and every effort has been made to reduce the cost 
of production as far as possible, so as to meet the altered 
circumstances of the trade. The net profit from the 
various operations of the company has amounted to 
97371. 13s. 3d., which added to the sum of 1120/. 15s. 5d. 
brought forward from last year, makes an available total 
for distribution of 10,8587. 8s. 8d., out of which an interim 
dividend of 1/. 10s. per share was paid on the Ist of 
December last.” It is now proposed to pay a similar 
dividend—which will be after the rate of 5 per cent. per 
annum—carrying forward a balance of 11087. 8s. 8d. The 
subscribed capital of the company is 300,000/., of which 
195,000. is paid up. 

A Costly Improvement.—The Scarborough Town Council 
has resolved to build a wall to support the North Cliff, 
with a footway at the back, ata cost of 26,7027. Mr. 
Whately Eliot is the engineer in the matter. 


— 








Beieran Iron SierKpers.—The Thy-le-Chiteau Com- 
pany has obtained a contract for 6000 tons of iron sleepers 
on Brazilian account, 





Fire ENGINES AND Fire Extinction.—Messrs. Merry- 
weather and Sons, of London, have just issued a new 
catalogue of hand fire engines, escapes, and firemen’s equip- 
ments. It contains designs of various novelties in appli- 
ances for the extinction of fire and for use by fire 
brigades, not shown in previous lists. The catalogue also 
contains useful information with reference to the powers 
of town councils, local boards, and other authorities for 
the fire protection of their respective districts, as well as 
rules for the use of fire brigades, and suggestions to be 
observed in the event of fires. In fact, the catalogue 
forms a complete manual on the subject of fire extinction, 
and is invaluable for fire brigade officials, chief con- 
— borough surveyors, and town authorities gene- 
rally. 





Mr, Maenvs Troriius.—This gentleman, who died sud- 
denly a few days ago in New York, where he had just 
established a business as a metallurgical chemist, was the 
son of the Director-General of Railways in Sweden, 
where he was born in 1857. Mr. Troilius studied at the 
School of Mines at Stockholm, where he took a high 

ition, and afterwards was occupied as head of the 
aboratory in several leading Swedish iron works. Sub- 
sequently he came to England, and was for some years in 
the office of Mr. C. P. Sandberg, as chemist and inspector 
of iron and steel. In 1882 Mr. Troilius became chief 
chemist at the Midvale Steel Works in Philadelphia, a 
position which he vacated only a few months ago to un- 
dertake a metallurgical laboratory of hisown. The de- 
ceased had only recently published an excellent work on 
the “‘ Chemistry of Iron.” 
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ENGLISH v. AMERICAN LOCOMOTIVES 
FOR THE COLONIES. 

In a previous article on this subject (vide 
page 230 ante), we stated that we purposed on a 
subsequent occasion to compare the peculiarities 
of general arrangement and details which might 
be regarded as constituting the distinctive types of 
English and American locomotives, and then to 
review certain features in the specification under 
which tenders were recently invited by the New 
South Wales Government—a specification which 
might, on the one hand, be regarded as indicative of 
colonial experience and practice, and which, on the 
other hand, tended to affect, favourably to the one 
side or the other, competition between manufac- 
turers in this country and in America. 

The exhaustive article by Mr. R. H. Burnett 
on page 315 of our issue of April 15 last, under 
the title of ‘‘ English and American Locomotives 
Compared,”—based on his experience of Ameri- 
can engines under his charge as locomotive en- 
gineer to the Government railways in Australia 
—renders it, however, unnecessary for us to enter 
into that part of the subject. We shall there- 
fore now simply deal with the specification under 
which tenders were recently invited by the New 
South Wales Government. 

We may in the first place state that the class of 
locomotive for which tenders were invited is the 
well-known outside-cylinder, four-wheels-coupled, 
passenger engine ; the cylinders being 18 in. in dia- 
meter with a stroke of 26 in., and the driving wheels 
5 ft. Gin. in diameter, placed 8 ft. apart from centre 
to centre, while the front of the engine is carried on 
a four-wheeled bogie. The area of the grate specified 
is a little under 17 square feet, and the total heating 
surface is 1160 square feet. 

In general arrangement and details the engine 
as specified is substantially, and notwithstand- 
ing one or two alterations to which we shall here- 
after more particularly refer, a reproduction of the 
locomotive which has been the standard passenger 
engine on the New South Wales railways for many 
years past—an engine originally made for the 
colony by Messrs. Beyer, Peacock, and Co., of 
Manchester, and therefore essentially an English 
engine, and one which has been again and again 
reproduced for the colony by them and other 
makers in this country at frequent intervals up 
to the present time. That it is well suited for 
the traffic, and of a type that has given satisfactory 
results, is shown by the official returns published to 
within six months of the date of the specification 
(June, 1885). By these returns it appears that no 


21 less than 68 of these engines have been added to 


the rolling stock, out of a total of 115 passenger 
engines of all descriptions supplied to the depart- 
ment since the introduction of the type—that total 
including 30 ‘‘express” and 15 ‘‘tank” engines 
(all of English design) intended for service of an 
entirely different kind, and leaving therefore only 
two ‘* passenger” engines in use of other design and 
make. These two are American, being part of 
several lots of engines supplied by the ‘‘ A. B. C.” 


5 | Company. 


With the exception that the slide valves are 
specified to be placed on the top of the cylinders, 
and to be worked by ‘‘ intermediate rocking shafts, 
&c., all as in American practice,” no material 
change is made in the design and details of the 
existing standard engine, although the tractive 
power is slightly increased by lengthening the 
stroke from 24in. to 26in., the grate area and 
heating surfaces being proportionately enlarged. 
The cylinders, too, are specified to be placed hori- 
zontal, in place of being at an angle, as in the 
original engines. 

Beyond these changes there is no alteration of any 
moment in the new engines. The plate-frames ; 
the construction and materials of the boiler and fire- 
box ; the wheels, axles, axle-boxes, and tyres; the 
pistons, crossheads, and slide-bars ; the springs 
and brake gear ; the form and general arrangement 
of the tender on six independent wheels; and, in 
fact, all details of both engine and tender which de- 
termine their substantiality and durability are re- 
quired by the specification to be strictly in con- 
formity with English practice. It is true that in 
the paragraph specifying plate-frames, the words, 








‘‘ or American bar-frames may be substituted,” are 
inserted ; but as the firebox is required by the same 
specification to be ‘‘not less than 3 ft. 6 in. in 
breadth (inside) at the foundation ring”—a stipu- 
lation repeated a second time later on in the specifi- 
cation, and which is quite incompatible with the 
introduction of the bar-frame—it is to be presumed 
that the reference to ‘‘ bar-frames” is a slip, which 
is not easily to be accounted for, unless on the as- 
sumption that the words were thrown in at the last 
moment, to make things more easy, if possible, for 
the American manufacturers. We must also regard 
in this light the introduction of the ‘‘ intermediate 
rocking shafts,” for working the slide valves, 
because we cannot conceive it possible for any one 
of practical experience to regard them as mechanical 
improvements when the valves could be placed with 
equal facility inside the frames, and worked direct 
from the eccentrics, as in the existing engines, in 
accordance with English practice. We may further 
mention that some change has been made in the 
form of the bogie. In the original engines the 
‘* Bissell” form is used, which admits of the distance 
from centre to centre of wheels being kept short, as 
the total wheel base was, we are informed, limited 
by the turntables, when the engine was designed, 
while for the new engines the bogie is specified to be 
of the ‘‘centre-pin type in accordance with the 
drawing exhibited for the purpose.” This drawing 
shows an English bogie to all intents and purposes, 
as regards general design and substantiality of con- 
struction, having been designed by Messrs. Diibs 
and Co., of Glasgow, for some engines recently sup- 
plied by them to the New South Wales Govern- 
ment, and there is nothing American about it, 
except, it may be, in so far as the lateral motion is 
controlled by swing links in place of by inclined 
planes or springs, as in the ‘‘ Bissell” and other 
forms of bogie largely used in this country. Swing 
links are, however, not peculiar to American prac- 
tice, as they have been used in this country for 
similar purposes for many years | wees 

That cast-iron wheel centres do not find favour 
with the railway authorities in New South Wales— 
where ample experience has been had with them—is 
evident from the fact that although the specifica- 
tion, apparently in the interest of American firms, 
absolves such firms from the clause requiring English 
makers to supply ‘‘ wrought-iron wheel bodies” — 
for the reason probably that the former have no 
experience in making them—it nevertheless does 
not sanction the use of cast-iron centres, but states 
that ‘‘if the engines are made in America, care- 
fully annealed steel castings may be substituted for 
wrought iron in the wheel bodies.’’ Again, it is 
clear that all that has been said in regard to the 
inferior character of American tenders is borne out 
by the experience of the railway department in New 
South Wales. The tender specified is, as we have 
already stated, carried on six independent wheels, 
and is wholly English in design and details, being in 
fact an exact reproduction—excepting that it is re- 
quired to hold 2500 gallons in place of 2000—of 
the tenders supplied with the English engines of 
which, as we have pointed out, the new engines are 
practically copies. 

But in justice to American locomotive makers, 
we must not omit to mention that in one particular 
they have been successful in imprinting their prac- 
tice on the locomotive department of New South 
Wales—a particular in regard to which we have not 
one word of objection to advance, and in respect of 
which inventive talent on the otherside of the Atlantic 
is entitled to all the credit which success in this 
direction deserves. By the specification the engines 
are required to have ‘‘ an extended smokebox as 
in American practice, with efficient deflector plate 
and spark arrester inside.” The ‘ extent” and 
details of this adjunct to the engine are, never- 
theless, left in considerable obscurity, while more- 
over some lingering doubt in the minds of the 
framers of the specification as to the efficiency of 
this American innovation (with “‘ deflector plate 
and spark arrester inside”) on an otherwise essen- 
tially English engine, is, we think, traceable in a 
later sentence in the specification requiring “‘an 
efficient spark arrester, of the ordinary ironwork 
pattern, or some more approved type to be pro- 
vided.” What this ‘‘some more approved type” 
shall be is left to the inventive genius of the world 
to discover, being, evidently, ia the opinion of the 
authors of the specification, non-existent ‘‘ inside” 
an American ‘‘ extended” smokebox. 

In view of the very limited extent to which 
American practice has been found by the New 
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South Wales railway authorities to commend itself 
for their adoption, and in view also of the fact that 
as regards the form and proportions of the boiler 
and firegrate, &c., English practice has been 
strictly adhered to in the new engines, we need 
hardly, as it seems to us, discuss at any length 
whatever claims may be advanced on behalf of 
American locomotives for greater economy in the 
use of fuel in comparison with those made in this 
country. It will suffice here to say that such 
alleged economy is, we believe, without founda- 
tion in fact, and cannot be established. Any 
reputation that American engines may be entitled 
to for being ‘‘free steamers’—i.e., with fairly 
good coal, such as is no doubt obtained in the 
Australian colonies—is due partly to American prac- 
tice inclining towards large grates and fireboxes, 
arising from the extensive use in America of anthra- 
cite coal, or wood, and partly to the use of a sharp 
blast. English practice, on the other hand, while 
not neglecting to provide sufticient firebox area, 
aims in proportioning the boiler and blast pipe with a 
view to securing greater economy of fuel than usually 
obtains in American practice. As to any superior 
economy on the part of American engines in the 
use of the steam when produced, or, in other 
words, as to any assertion that American engines 
perform more work per gallon of water evaporated 
than English engines, we need simply say that this 
is another popular delusion, the result we fancy of 
what is known at the antipodes by the short but 
expressive term ‘‘ blow.” 

As showing that the contrary in regard to 
American locomotives is admitted even in the 
United States by competent authorities, we need 
merely quote the following extract from a paper 
read by Mr. F. W. Dean before the Master Me- 
chanics’ Association at Chicago in June, 1883, as 
given in the Railroad Gazette of June 29 of that 
year. Hesaid: ‘‘The American locomotive is a 
‘*remarkably wasteful machine, both in the use of 
“ the fuel and the use of the steam after it is gene- 
‘*rated.” Again, in a paper read more recently, in 
June, 1884, before the same association at Long 
Branch, Mr. Angus Sinclair is reported in the Rail- 
road Gazette of July 4, 1884, to have said: ‘‘ The 
‘* American locomotive compares unfavourably in 
** the economical application of power with European 
‘locomotives of similar dimensions, doing similar 
** work,” 

As regards the tractive power of American loco- 
motives, or the weight of the load and the speed 
at which they can move it, that is, of course, a 
matter entirely dependent on the proportions of the 
cylinders and wheels, and on the weight on the 
coupled axles, the proportioning of which is com- 
mon property to England, America, and Australia 
alike, while the laws of steam pressure, friction, 
and gravity exercise their sway in all countries with 
unswerving impartiality. Our American cousins 
cannot therefore reasonably claim any special ad- 
vantage for their locomotives in these respects. 

But while the railway authorities in New South 
Wales have found it inexpedient, as the result of 
their experience of American locomotives, to embody 
American practice in the general design and details 
of the new engines except as regards the ‘‘ ex- 
tended” smokebox and the introduction of rocking- 
shafts, and require (nominally, at all events) the 
same materials as are adopted in English practice to 
be used by all makers > -ahaliee the engines 
be made in this country or in America—there is one 
important point in which the specification seems to 
place American makers at considerable advantage 
over their competitors in this country. This (a 
matter we have before alluded to) is in respect of 
the brands or makes of the various materials 
specified to be used in the vital parts of the engines. 
While the locomotive makers in this country are 
tied down to obtain these materials from special 
makers of known repute in this country whose 
names are a guarantee that the material supplied 
in each case is the best of its kind, for which the 
locomotive makers have of course to pay a propor- 
tionately higher price, the locomotive firms in 
America are not tied down by such restrictions, 
being required to use merely ‘‘the best quality” 
of the various materials named—an indefinite term 
ones to great elasticity of interpretation. In exem- 


plification of the inequality to which we allude we 


ay point out that where the English locomotive 
makers are tied down to use Yorkshire iron for the 
boiler plates, and copper plates and brass tubes for 
the tireboxes, all made respectively by well-known 
firms in this country, the American locomotive 





makers on the contrary, are required to use 
simply ‘‘ best American boiler plates,” and copper 
plates and brass tubes of ‘‘ best American brands’— 
no particular brandsor makers being specified. Every 
one acquainted with the working of locomotives 
knows well the room for difference in the quality 
and durabilityof materials supplied under such vague 
conditions, while locomotive makers can equally 
well measure the difference it is capable of making 
in the prime cost of the engines. We are not now 
arguing either in favour of, or against the practice of 
inserting in specifications special brands or makes 
of materials. That isa matter for those who pay 
for the engines to determine. All we contend for 
on the principle expressed in the homely proverb, 
‘‘Whatissauce for the goose is sauce for the gander,” 
is that, if it be thought proper to stipulate for 
specific brands in the case of English locomo- 
tive makers, it is at least equally necessary, if 
we may say so without offence, to do so in the 
case of American manufacturers. It will be re- 
membered that on a previous occasion we pointed 
out that, notwithstanding all the foregoing advan- 
tages as to cheaper materials, American-made 
locomotives do cost the colonies, or New South 
Wales at all events, many hundred pounds per 
engine more than the price at which engines can 
be, and have been supplied, if we mistake not, to 
that colony for years past by makers in this 
country ; so that any reduction in prime cost arising 
from the adoption in American engines of cheaper 
materials or details of construction, does not benefit 
the public purse of the colony. 

In taking leave for the present of this important 
question—important not only to locomotive makers 
in this country and in America, but also to users of 
locomotives in extensive portions of the world—we 
may fairly remark that, in the face of all that we 
have shown of the influences operating in New 
South Wales in favour of American manufacturers 
—influences operating to an extent which would 
appear to result in American firms obtaining 
orders, not only without competition and at prices 
much in advance of those paid to makers in this 
country, but even to the extent of the colony paying 
large sums for rolling stock found by the Select 
Committee to be ‘‘ unsuitable for the requirements 
of the railway service’—can it be doubted for 
one moment that if all that has been stated 
in regard to the inferiority of American locomo- 
tives in comparison with those of English design 
and make, was not in accordance with facts, the 
specification under which competition between the 
two countries was recently invited by the New 
South Wales Government would have embodied 
more features of American practice than rocking 
shafts and ‘‘ extended ” smokeboxes? 

Such facts as we have adduced are more eloquent 
and convincing than any array of statistics ; be- 
cause, however satisfactory the latter may be to 
those who are in a position to test their accuracy, 
there is always the element of uncertainty in the 
minds of persons not so circumstanced as to whether 
the figures on which comparisons are based have 
been arrived at under exactly similar conditions in 
each case. Here, on the contrary, the broad, 
essential facts are clear and self-evident to every one, 
and cannot fail, we think, once and for all to effec- 
tually explode the fallacies which have so long 
existed, regarding the cheapness and superiority 
of American locomotives for use in our colonies. 





. “HER MAJESTY’S COLONIES.” 

Tue literature issued in connection with the 
Fisheries and the Health Exhibitions was one of 
the most useful features of those undertakings, and 
now forms a very valuable and permanent record 
of the work done. Last year there was no litera- 
ture, the Executive electing to spend the funds at 
their disposal on foreign bands, and in various 
other ways more or less for the benefit of the 
public. In the present Colonial and Indian Ex- 
hibition the commissions of the various colonies 
represented, will probably, in due course, publish 
handbooks, catalogues, and such like compilations 
which will no doubt contain a mass of information 
on the various dependencies of Great Britain repre- 
sented at South Kensington. 

The Royal Commission has, however, already 
issued, under the above title, a volume comprising 
between 500 and 600 pages, and consisting of a 
series of original papers on the various colonies. 
This is by far the most important single bovk pub- 
lished in connection with the present series of 





exhibitions. The matter has been collected and 
arranged by Mr. A. J. R. Trendell, the Literary 
Superintendent to the Royal Commission, a gentle- 
man whose excellent work in connection with the 
Fisheries and Health Exhibitions is well known. 
An introductory chapter has been contributed by 
Mr. J. R. Seeley, the Regius Professor of Mcdern 
History at Cambridge. It treats of the historical 
and political aspect of the subject in the able 
manner that might be expected from one of Pro- 
fessor Seeley’s reputation. The work is illustrated 
with several maps, the chief of which we reproduce 
on page 473. This shows the British possessions 
throughout the world, the shaded parts being the 
countries and districts that are under the Queen’s 
dominion. In the case of dependencies too small 
to show the shading, the name is underlined. 

Professor Seeley informs us that out of the whole 
area of the British possessions, the Dominion of 
Canada comprises 3,470,392 square miles ; the seven 
Australasian colonies 3,173,340 square miles ; India, 
including the native states, 1,383,504 square miles; 
and British South Africa 458,790 square miles. 
According to Sir Rawson W. Rawson,* the total 
area of the British colonies is 7,938,422 square 
miles, while the United Kingdom itself extends 
over an area of 120,757 square miles. The vastness 
of the British colonial possessions compared to 
those of other countries is well shown by the follow- 
ing figures. The Portuguese have colonial posses- 
sions amounting to 705,778 square miles, and are 
next in extent of area to those of England. Hol- 
land has 682,792 square miles; France 382,706 
square miles; Spain 165,734 square miles ; and 
Denmark 87,124 square miles. In every case the 
area of colonial possessions far exceeds that of their 
respective mother ‘country, excepting only Spain ; 
that once mighty power, the pioneer of colonisation 
in distant parts. 

If we take population in place of extent of country 
as a standard of comparison, the figures are in many 
cases reversed, although here again England and 
her colonies supply the most imposing results. In 
the British colonies there are 213,918,000 souls. 
The Dutch colonies contain a _ population of 
26,841,597 persons. The colonies of France rank 
next with a total of 8,722,857 ; Spanish colonies 
include 8,175,467 souls; whilst Portugal, which 
possesses the largest colonial area next to England, 
has but 3,723,967 inhabitants in her extensive 
colonial possessions. In the Danish colonies there 
are 127,122 persons. By comparing these figures with 
the populations of the respective mother countries, 
we find that with respect to England and Holland, 
the colonial population far exceeds that of the 
mother countries; while in the case of France, 
Spain, Portugal, and Denmark, the home popula- 
tion is larger than that of their respective colonial 
possessions, Turning to another aspect of the 
colonial question, we find that the trade of the 
United Kingdom with its colonial dependencies 
averages according to recent returns at 186,358,000I. 
perannum. The corresponding figures for France 
are 21,056,000/.; for Holland, 8,008,000/. ; for 
Spain, 5,152,0001. ; for Denmark, 590,000/. ; whilst 
Portugal, with all her vast colonial territory, only 
does a trade to the extent of 317,0001. yearly. 

The striking nature of these statistics is well 
illustrated in the publication we are referring to 
by a series of diagrams Mr. Trendell has selected 
for the purpose. There are also shown by graphic 
representation, particulars bearing more especially 
on the English and colonial trade. Two years, 
1874 and 1884, have been selected. Dealing first 
with exports from the United Kingdom, we find 
that during the ten yeers 1874 to 1884 the total 
amount we sent to British possessions in- 
creased as nearly as possible 10,000,000/. ster- 
ling, the total for the latter year being close 
on 80,000,000/.+ During the same period British 
exports to foreign countries fell from close 
on 167,000,000/. to about 152,500,000/., so that 
colonial increase has not compensated for foreign 
decrease so far as exports are concerned. In 
dealing with our colonies more in detail we find 
that Australia takes by far the largest value of 
goods from the mother country. In 1874 the 
exports from the United Kingdom to the great 
island continent in the Pacific amounted to about 
14,300,0001., while ten years later, viz., in 1884, the 
total reached close upon 19,500,000/. The Dominion 


* Presidential address to the Statistical Society. 

+ These and the following figures are taken from the 
diagrams and must not be accepted as more than ap- 
proximately correct, 
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of Canada stands next in importance, but here we 
find a falling off, the figures for 1874 and 1884 being 
respectively about 8,800,000. and 8,100,000/. 
New Zealand follows in importance, and here 
again there has been a decrease, the total for 
1874 being roughly 4,400,000/., and for 1884, 
3,600,000. The Cape of Good Hope and 
Hong Kong show very similar results, and in 
both cases there has been a decrease, the exports in 
each case being a trifle above 3,000,000/. for the 
year 1884. The Straits Settlements show a slight 
decrease, the totals for each of the years being 
about 2,500,000/. ; the West Indies show slight 
improvement, the figures for 1884 being somewhat 
over two millions ; British Guiana has decreased 
from just over a million to about 700,000/. ; and 
Ceylon from just over a million to about 600,0001. 
Natal, on the other hand, has improved from about 
700,000/. to just over a million. Newfoundland 
has remained about stationary at half a million, the 
Gold Coast has increased a trifle to about half a 
million, and Tasmania has progressed to approxi- 
mately the same total. So far we have dealt with 
the exports of the United Kingdom to some of our 
colonies, but in turning to British India we find that 
between 1874 and 1884 the exports from our shores 
have increased from about 24,000,000. for theformer 
year, to close upon 30,500,000/. for the latter year. 
It thus appears that British India and Australia are 
the two great and increasing markets for British 
manufactures, Canada stands next, and although 
there has been a falling off in the period named, it 
is possible that another comparison made ten years 
from now may show that the Transcontinental Rail- 
way recently completed may have so opened up the 
great natural resources of the country as to make 
her a far larger purchaser of British manufactures. 

Turning to the contra side of the account, and 
taking the same period, we find that the United 
Kingdom has drawn supplies from her dependencies 
to the following extent. Pritish India again heads 
the list and again shows an encouraging advance. 
In 1874 she sent to our shores produce and mer- 
chandise to the value of 31,100,0001., which total 
had increased in 1884 to 34,500,000/. Australia 
sent us close upon 74 million pounds’ worth 
more goods in 1884 than she did in 1874, the total 
for the former year being nearly 22,000,000I. 
During the same period our imports from Canada 
have decreased nearly 1,000,000/., falling from 
about 11,400,000/. in 1874 to 10,400,000/. in 1884. 
Taking other British colonies en bloc, we find the 
totals for 1874 and 1884 respectively to be 
24,000,000/7. and 28,000,000/., or an advance of 
four millions sterling. It will be seen from this 
that we have been better customers to our minor 
colonies during the period mentioned than they 
have to us, for while we have increased our pur- 
chase account from them to the extent of 4,000,000/., 
they have fallen off in their demand to the extent 
of about 2,000,000/., or from 22,300,000/. to 
20,300,000/., roughly. 

The figures we have quoted afford the most strik- 
ing testimony that could be brought forward of the 
valueandimportance of the Exhibition now being held 
at South Kensington, and serve to form an admirable 
preface to the series of notices we propose publish- 
ing on the various courts and sections. Mr. Tren- 
dell’s volume is full of detailed information on the 
various colonies represented, and we shall doubt- 
less have frequent occasion to refer to it in the 
course of our future work at the Exhibition. The 
special articles contained in it have been contributed 
by various writers selected for their knowledge of 
the different colonies of which they treat, amongst 
whom the following are mentioned. Messrs. C. H. 
Hawtayne, C. A. Harris, His Honour J. Spencer 
Churchill, J. Wells, His Honour A. F. Gore, the 
Honourable L. G. Hay, the Honourable C. C. 
Knolleys, and Messrs. L. M. Fraser and A. J. 
Adderley. 

It will not be out of place to add a few words 
here respecting the official catalogue, which, as has 
been the case in each of these Exhibitions, was 
ready to place in the hands of the public on the 
day of opening. It has been produced under the 
direction of Mr. Herbert Trendell, and is an excel- 
lent specimen of that careful and painstaking com- 
pilation for which the literary department of this 
series of Exhibitions has been noteworthy. This 
year doubtless the various colonies will each publish 
@ special catalogue, but, with the exception of a 
preliminary list issued by Canada, none of these, 
we believe, are yet ready, so that Mr. H. Trendell’s 
compilation is additionally welcome. 








THE IRON AND STEEL INSTITUTE. 

Tue Iron and Steel Institute are now holding 
their annual spring meeting at the Institution of 
Civil Engineers, Westminster, the Council of the 
latter Society having extended their usual hospi- 
tality to the kindred Institution. 

The proceedings commenced on Wednesday last, 
the 12th inst. The usual formul business being dis- 
posed of, the President, Dr. Percy, presented the 
Bessemer gold medal, which had been awarded by 
the Council to Mr. Edward Williams. Unfortunately 
that gentleman was prevented from being present 
on account of ill health, but he was represented by 
his son, who thanked Dr. Percy and Sir Henry 
Bessemer, who was present, in brief and appropriate 
terms. Before the medal was presented, however, 
Sir Henry Bessemer made a short speech, in which 
he expressed his gratification at the selection the 
Council had made for the recipient of the gold 
medal this year. He (Sir Henry) mentioned that 
thirty years ago, within a few weeks, he had read 
the now historic paper on his process before the 
British Association, and this had been reported in 
the Times of the following day, which was a Wed- 
nesday. Mr. Edward Williams and Mr. Edward 
Riley had seen that account in the Times, and this 
had set them thinking on the subject. The result 
was that they had considered the matter worth an 
experiment, and consequently set to work, produced 
an ingot of Bessemer steel, and finally rolled it into 
a bar. This they had done without ever seeing Sir 
Henry’s paper, but merely from the outline sketch 
contained in the Times. A part of the bar referred 
to was now in the possession of the Institute. 

Dr. Percy next proceeded to read an openin 
address, which, together with the reading ~ 
discussion of a single paper occupied the rest of the 
sitting. 

Dr. Percy, in his address, mentioned the practical 
and scientific nature of the papers to be read, re- 
ferring especially to the paper on the endurance 
of steel rails contributed by Mr. Webb, of Crewe, 
and that on wrought-iron conduit pipes, by Mr. 
Hamilton Smith, of the United States. He then 
referred to the labours of Dr. Sorby in his elaborate 
researches concerning the microscopic structure of 
iron and steel, which he commenced twenty years 
ago, and the complete results of which would be 
published in the Transactions, accompanied by 
illustrations executed by the Woodbury type pro- 
cess, which Sir Henry Bessemer had found to 
be very suitable for the purpose. Dr. Sorby 
had succeeded in contriving an optical arrange- 
ment by means of which he could employ a 
much higher magnifying power than he had pre- 
viously used. The microscopic structure of iron 
and steel, particularly of steel of varying degrees 
of hardness induced by tempering, had of late 
excited much attention both at home and abroad. 
‘Speaking for myself,” continued Dr. Percy, ‘‘ I 
have a great hope that from a scientific point of 
view great results are likely to flow from this line 
of investigation. I have long been convinced that 
it is only by physico-chemical investigation that our 
present ignorance of the causes of many phenomena 
relating to iron and steel will ever be lessened or 
dispelled. I have sometimes fancied that what we 
call iron might not, after all, prove to be a single 
element in the chemical sense of that term.” The 
President, in continuing his address, suggested 
that the Institute would be doing good work 
were it to offer rewards for the best contribu- 
tions on certain subjects to be suggested by the 
Council, and that money prizes should be given 
especially in cases where much time and expense 
might be required in solving problems emanating 
from the Institute. Dr. Percy, in his first address, 
had alluded to the desirability of the Institution 
forming a collection illustrative of special points of 
interest relating to the manufacture and uses of 
ironand steel. The first step in that direction had 
been taken by the generous gift made by Sir Henry 
Bessemer of a series of specimens illustrative of 
the early history of the Bessemer process. Dr. 
Percy exhibited a very large specimen of what he 
described as having been erroneously designated 
as ‘‘furnace amianthus.” This substance had 
formed the subject of a paper published by the 
speaker in 1864. It is white and of a finely fibrous 
structure, and here and there is distinctly seen to 
consist of more or less globular aggregations of 
radiating fibres. It is associated with minute 
brilliant crystals of cyano-nitride of titanium, 
and freed from these it was found by analysis to 
contain 97.5 per cent. of silica, the remainder being 





oxide of iron and manganese, with traces of lime 
and magnesia. Theappearance of silica, Dr. Percy 
stated, wasa fact of high scientific interest, but at 
the same time presented a very perplexing problem. 
The President next referred to a specimen of blast 
furnace slag which he had received from Mr. 
Aitken, of Falkirk, and which differed from any in 
his collection. It had been analysed by Mr. Edgar 
Jackson, and the result showed it to be very nearly 
identical with a sample of blast furnace slag from 
South Staffordshire, which the President had 
analysed in 1846. It was found to have the same 
composition as the natural mineral named gehlenite. 
Dr. Percy next drew attention to a very beautiful 
specimen of iron casting consisting of a cooking- 
pan made in China, in which the plate of metal 
was extraordinarily thin. The following is an 
analysis of the iron used in forming this casting : 


Carbon (combined)... 3.638 

- (graphite) ... 0,788 
Silicon ia oe 0.049 
Sulphur Pe 0.019 
Phosphorus ... 0.081 
Manganese ... nil. 
Copper nil. 
1 95.422 


Dr. Percy also exhibited an Indian chain anklet 
which had been cast from brass, the links being 
cast inside each other in a single casting. The way 
in which this casting was made appeared a mystery. 
Dr. Percy thought that probably cast iron was first 
produced in China in very minute quantities by the 
primitive method of directly extracting iron in the 
malleable state from the ore in Lilliputian furnaces 
not larger than a chimney-pot. He thought that 
China might become at no distant date a larger pro- 
ducer of iron and steel. She has enormous coal- 
fields, containing every variety of that fuel equal in 
quality to the best occurring elsewhere either in 
Europe or America. China has also, Dr. Percy 
believes, an abundant supply of excellent iron ores, 
samples of which he had seen. Opposition from 
the ruling classes, and the fear of offending the 
‘* Spirit of the Wind,” had hitherto checked the de- 
velopment of this industry. 

The President next made reference at consider- 
able length to the late meeting of the Institute at 
Glasgow, expressing his gratification at the results 
of the visit, and referring in high terms to the 
valuable and generous services of Mr. James Riley, 
who was the chairman of the Reception Committee. 

The first paper set down for reading was con- 
tributed by Mr. Philip W. Flower, of Neath, and 
was on the 

MANUFACTURE OF TIN PLATES. 

This paper was mainly of historic interest, and 
although the author did not escape without some- 
what severe criticism in the discussion which fol- 
lowed, yet the facts brought together appear for 
the most part to be substantially correct, and are 
certainly of considerable interest in view of the 
growing importance of the tin-plate industry. The 
author commenced by stating that the trade is 
known to have been of German origin, and existed 
in Bohemia for many years prior to 1620. ‘Tin- 
coated vessels were, however, mentioned by Pliny 
(A.D. 23), and several other ancient writers have 
referred to tin and its various properties and uses. 
In the earliest days of tin-plate making all the plates 
had to be hammered out by hand, and in the absence 
of acid, had to be soaked in sour barley water, 
which took days to accomplish what can now be 
done in a few minutes by vitriol. In the year 
1665, one Andrew Yarranton, of London, accom- 
panied by some friends, who had formed a syndi- 
cate for the purpose of starting the manufacture of 
tin plates in England, visited Dresden with a view 
to learning what he could about the process. 
Contrary to expectation, the syndicate was well-re- 
ceived, and every information was given them, a 
fact which speaks volumes for the liberality of 
Germans in those days, and shows that the progress 
of the human race has not been invariably towards 
greater enlightenment and higher aims. On 
attempting to start the industry in Pontypool, how- 
ever, under the auspices of the Hanbury family, 
the way was found to be blocked by Edmond 
Hemming, who had, by means of Court favour, 
obtained a patent as soon as he found that the 
affair was likely to prove successful. Hemming, 


like many other patentees who have followed him, 
appears to have done neither himself or any one 
else any good, but only to have blocked the way to 
better men, for nothing was done for many years 
after. 

The use of steel for the manufacture of tin-plates 
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occupied the greater part of the paper. The object 
of the charcoal forge-master had been to produce 
iron which would fold and stamp, and up to 1875, 
the paper stated, he had been able to hold his own, 
and even up to the present time charcoal iron has 
not been superseded on its merits as a metal; for 
deeper stampings can be made on plates made from it 
than from those composed of steel. The question of 
cost, however, had to be considered, and it was this 
that gave Siemens steel the victory, so that in 1880 
the Landore Company was sending out 600 tons of 
bars weekly, and ten other furnaces had been started 
for the purpose in South Wales. The three impor- 
tant advantages which are claimed from the employ- 
ment of steel are as follows: 

1. Economy in the waste which results from the 
conversion of bar iron into black-plate. 

2. A reduction in the percentage of waster tin- 
plates 

3. A reduction in the weight of coating metal, 
resulting from the smoother surface of steel black- 
plate. 

Efforts to introduce Bessemer steel for tin plates 
were commenced in 1864, but the attempt was 
abandoned in consequence of the apparently capri- 
cious variation in the toughness of the sheets, and 
its competition with high-priced charcoal iron 
ceased. When Bessemer bars, however, dropped 
to a price which permitted their use as a substitute 
for puddled bar iron, an opportunity for the use of 
Bessemer steel arose. For canister work the ma- 
terial was good enough, and a market has been 
opened out for at least 300,000 tons of bars yearly. 
The fact has been established, however, that plates 
made of Bessemer steel which bend satisfactorily 
lengthwise, will not stand the same test across the 
sheet. In the manufacture of petroleum drums, 
formerly made of charcoal iron plates, the substitu- 
tion of Bessemer steel was found most disastrous, 
and the oil trade had to fall back upon Siemens 
steel plates. Apart from theory and analysis, how- 
ever, the author observed that the fact remains that 
Siemens tin-plates command a higher price than 
Bessemer plates upon all markets, and this serves to 
prove the opinion of the world upon the relative 
value of the competing metals. 

To the facts and opinions above set forth Mr. 
Flower added some valuable information in the 
form of an appendix to his paper. The tin-plate 
trade now consumes annually 460,000 tons of 
British iron and steel. 

The following Table shows the production of ex- 
port and home consumption of tin-plates for last 
year : 





1st January to 31st December. 1885. 
boxes 
Exported from Liverpool 2,436,449 
- »» London 427,298 
Me » Swansea ... 1,809,166 
ai »» Bristol... iS wi? 455,830 
sf »» Newport and Cardiff 41,833 
“a » Glasgow i Kd 5,717 
e »» Southampton and 
Weymouth... 3 45,067 
Pe - 1 ee a 7,218 
»,» Newcastle 1,958 
a »» Newhaven 
Home consumption __... i 1,850,000 
Stock at all ports 31st December 293,244 
Boxes 7,373,780 


_The discussion on this paper was opened by Sir 
Henry Bessemer, who took exception to what the 
author had said respecting the priority of Siemens 
over Bessemer steel in tin-plate manufacture. The 
paper stated that in the year 1875 Siemens steel 
was introduced, but long previous to that date, viz., 
on the 14th of September, 1856, the first steel tin- 
pate was made from Bessemer steel. Many years 

efore Siemens steel was used a large firm of tin- 
plate makers had taken a license from Sir Henry 
for the use of his metal. That was in the early 
days of the manufacture, and the venture had not 
proved a success. Afterwards, when he had im- 
proved the process, he applied to the same persons 
to try the manufacture again, but the reply had been 
that the firm mentioned would not use Bessemer 
steel for their tin-plates on any account. He had 
therefore repurchased the license for 1000/., in order 
not to prejudice his other business by the low terms 
on which it had been granted. Sir Henry also took 
exception to what the author had said as to the 
superiority of Siemens steel over that produced by 
his own process. He had brought with him a vase, 
which had been spun on the lathe out of a Bessemer 
1l-in. circular steel plate, and although it was of 
somewhat complicated form, with globular lower 


part and a narrow neck, there was neither break 
nor crack in the metal. Another example prepared 
in a similar manner from a like’sheet, was in the 
form of a cylindrical canister, 84 in. deep, and with 
a flat bottom. This also was without flaw or blemish. 
Sir Henry considered that a metal which would 
stand such treatment as this must obviously be fit 
for any purposes for which tin-plates would be likely 
to be required. 

Mr. James Riley spoke next, and also questioned 
the accuracy of one of the author’s statements. It 
had been said in the paper that Sir W. Siemens 
worked for years in trying to introduce Siemens 
steel for tin-plate manufacture. The reputation 
of Sir W. Siemens, Mr. Riley remarked, stood on 
too firm a basis to require bolstering up by any mis- 
statements, and as a matter of fact when Siemens 
steel was introduced for tin-plate making, Sir 
William had no hand in the matter, further than 
from the fact that he was chairman of the Landore 
Company. Mr. Riley was then manager of that 
company, and it was through his endeavours, and 
by the aid of Mr. Parsons, that the first consign- 
ment of Siemens steel tin-plates was sent to New 
York, and he thought he might fairly claim to have 
founded the trade. 

Mr. Smith said that although Mr. Flower might 
not be critically correct in what he had said about 
the introduction of Bessemer steel, yet his state- 
ments were substantially accurate Asa matter of fact, 
Siemens plates commanded the better price, aud Bes- 
semer steel had only become a practical and commer- 
cial factor in the tin-plate trade during the last few 
years. 

Mr. John Head, who had been associated with 
the late Sir W. Siemens, took exception to Mr. 
Riley’s remarks as to the part that gentlemen had 
taken in introducing Siemens steel for tin-plates, 
characterising his statements as inaccurate. So far 
as we could follow the speaker, however, he did not 
state any facts in support of his allegation. Mr. 
Flower having briefly replied, thesitting terminated. 

Yesterday, Thursday, the sitting commenced with 
a paper contributed by the President on ‘‘ Steel 

ire of High Tenacity,” which elicited an interest- 
ing discussion, in which Colonel Maitland, of Wool- 
wich, Professor Abel, Sir Henry Bessemer, and 
several other speakers took part. This was followed 
by two papers, one by Mr. T. Blair, of the Winger- 
worth Iron Works, on ‘‘ Certain Accessory Pro- 
ducts of Blast Furnaces,” and the other by Mr. H. 
Bauerman on ‘‘ A Rare Blast Furnace Slag of the 
Composition of Gehlenite.” These two papers 
were discussed together. Mr. John Head next 
read a paper entitled ‘‘ Blowholes in Open-Hearth 
Steel, which gave rise to an animated discussion, 
on the termination of which the meeting adjourned 
until this morning. We shall next week deal with 
these proceedings and with those which will take 
place to-day. 

The following is a list of the remaining papers, 
which will be read to-day so faras time will permit, 
although doubtless owing to their number, some 
will, as usual, have to be adjourned to the autumn 
meeting, which will, we believe, be held this 
year in London: ‘‘On the South Chicago Blast Fur- 
naces, and some Points in American Blast Furnace 
Practice,” by Mr. Frederick W. Gordon, Phila- 
delphia ; ‘‘ On Krupp’s Pyrometer,” by Mr. A. von 
Bergen, Darlington; ‘‘On a Rare Blast Furnace 
Cinder,” by the President ; ‘‘On Neutral Lining for 
Metallurgical and other Furnaces,” by M. Ferdinand 
Gautier, Paris; ‘‘ On the Composition of Cast Iron,” 
by Mr. Thomas Turner, Mason College, Birmingham; 

‘*On Wrought-Iron Conduit Pipes,” by Mr. Hamil- 
ton Smith, Jun.; ‘‘On Chrome Steel,” by M. Brust- 
lein, Unieux, France ; ‘‘ On the Endurance of Steel 
Rails,” by Mr. F. W. Webb, Crewe ; ‘‘ On Experi- 
ments made with Steel Rails in Russia,” by Mr. 
Beck-Guerhard, St. Petersburg ; ‘‘ On the Applica- 
tion of Very High Powers to the Study of Microsco- 
pical Structure of Steel,” by Dr. Sorby, F.R.S., 
Sheftield ; ‘‘ On certain Descriptions of Indian Cast- 
ings,” by Mr. C. P. Clarke, London. 


NOTES. 

THE PHONOPHORE. 

‘* PHONOPHORE” is the name given to a new elec- 
trical contrivance devised by Mr. Langdon Davies, 
and recently tried by him for telephonic purposes, 
more especially for transmission of telephone mes- 
sages on ordinary telegraph wires without interfer- 
ence from the ordinary telegraphic messages. The 
phonophore consists of two insulated wires laid side 








end of each wire is left ‘‘free”’ or insulated, so that 
the contrivance resembles an induction coil used as 
acondenser, Mr. Edison has recently used this on 
the railway telegraph lines, for telegraphing to and 
from trains by means of condensers; and Mr. 
— device may be useful in this connection 
also. 

THe Royat Cornwatt Potyrecunic Socrery. 
The Royal Cornwall Polytechnic Society is an 
example of what may be achieved by ardent local 
patriotism. It is the centre of artistic and scien- 
tific life in the duchy, and every year it gathers 
to its annual exhibition all the native talent of the 
county. There is provision made for nearly every 
kind of ability, and prizes offered for its encourage- 
ment. Invitations and premiums are given to 
artists, whether they work with oil or water- 
colours, on canvas, paper, or china; to photo- 
graphers ; to designers and makers of art needle- 
work and lace; to naturalists, whether they be 
collectors or confine themselves to collating the 
facts observed by others; to chemists and elec- 
tricians ; to naval architects ; to mineralogists and 
miners ; to mechanics ; and, lastly, to those versed 
in local industries and products, Among the more 
important contributions invited for the coming ex- 
hibition, which will be opened in the Polytechnic 
Hall, Falmouth, on Tuesday, September 14, are 
(1) a series illustrating the rocks and minerals of 
Cornwall ; (2) inventions connected with mining, 
such as improved skip roads or cage guides, shackles 
for wire ropes, pumping appliances, stamping ma- 
chinery, and furnaces for liquid and gaseous fuel ; 
(3) essays concerning mining dues, mineral veins, 
the duty of Cornish engines, and winding ma- 
chinery ; (4) models of steam fishing vessels ; and 
(5) paintings, drawings, and photographs. Besides 
these there are a great number of less important sub- 
jects, and there can scarcely be any ambitious 
youth in Cornwall, possessed of knowledge beyond 
that with which he was crammed at school, who 
cannot find some department in which he may 
measure his strength with his fellows, and strive to 
distinguish himself. Copies of the rules regulating 
the entries can be obtained from the secretary, Mr. 
Edward Kitto, Falmouth. 


TestinG WaATER-TIGHT COMPARTMENTS. 

Warned by the fate of the Oregon, the Russian 
Government has been inaugurating an exhaustive 
test of water-tight compartments, which it con- 
templates applying to all new vessels, and pro- 
bably to older ones as well. The man-of-war 
selected was the corvette-cruiser Vitiaz, which was 
finished last autumn, and is under sailing orders for 
the Pacific this month. Five weeks ago an inti- 
mation was conveyed to the dockyard authorities 
at Cronstadt that the water-tight compartments 
would be tested in succession, and instructions were 
given to survey them afresh, and make good any de- 
fects that might be discovered. If the official report 
is to be believed, every effort was made to meet the 
wishes of the Admiralty, yet when the compartments 
were actually filled with water the fluid gushed 
through numerous apertures which had escaped 
the eye, and in some cases to an extent which 
would have been troublesome at sea after a serious 
accident. To secure perfection several of the com- 
partments were filled two or three times, and it 
was only after a deal of door-adjusting and leak- 
stopping that the corvette was pronounced fit to 
proceed tosea. A final test was then applied in the 
presence of the higher Admiralty authorities, a 
number of the nine large water-tight compartments 
being filled at once without any leakage. Besides 
insuring the rectification of all defects in the water- 
tight compartments, it is claimed in the report that 
the tests have proved of great service in training 
the crew; they have promoted confidence in the 
buoyancy of the vessel, and have led to several im- 
provements of an important character. It has been 
suggested that in this year’s naval manceuvres In 
the Baltic the tests should be continued by order- 
ing so many of the water-tight compartments to be 
filled, in the event of a torpedo cutter approaching 
within hitting distance of a man-of-war ; but the 
defects revealing themselves in the case of the 
Vitiaz, have made the authorities apprehensive of 
Soran eRe unless harbour tests are applied before- 

an 


EnauisH Coal ON THE VOLGA. 
A very curious proposition has been made to the 
Russian Government by the directors of the railway 
running between St. Petersburg and Moscow. This 








by side, twisted up, and wound on a bobbin, One 








isno other than the lowering of the railway rates 
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so as to enable English coal to be carried vid Bologoe 
Junction to Rybensk, on the Volga, sufticiently 
cheaply to allow it to replace wood as fuel on the 
upper course of that river. In the interests of cli- 
mate, this effort to restrain the terrible destruction 
of forests in the Volga basin of Russia, is very 
commendable ; but the Russian press does not 
appear to be grateful for the proposed boon. If 
the rates were lowered as far as Bologoe it seems 
that it would be possible for English coal, already 
cheaper than Donetz coal, to completely drive the 
Russian out of the Moscow market, and perhaps 
in the manufacturing districts further south. 
The newspapers agree, therefore, that if the pre- 
servation of forests be the real aim in view, the 
Government, instead of acceding to the application, 
should meet the case by constructing a line to con- 
nect the Donetz coalfields with the lower course of 
the Volga. It is claimed that if this line were 
built Donetz coal would be able to compete with the 
English coal in the upper part of the river, even if 
the present tariff remained unaltered. But it is 
well to bear in mind that the proposition hinges 
upon a low price for English coal at Cronstadt, 
which is no longer likely to prevail. For some 
time coal has been carried to Cronstadt and sold 
there at a price which paid nobody except those in- 
dividuals who were ready to work steamers for 
shareholders, whether the latter lost or not. Asa 
result, English coal has been selling at a lower 
price at Cronstadt than in many places in Eng- 
land in close proximity to the Tyne, and the ship- 
owners have at last struck against the business. It 
is not very probable, therefore, that the low prices 
of last year will prevail again at Cronstadt this sea- 
son, and in that case the proposition of the directors 
of the Nikolaevsky Railroad may collapse without 
any particular pressure on the part of the Russian 
press. Still the idea of expending English coal to 
save Russian timber is not without interest, and 
considering that we have got rid of our own timber 
supply, and are now getting rid of our coal, perhaps 
it would be profitable for others besides shipowners 
to ask themselves whether it is really worth the 
candle to give our fuel away to the foreigner for 
nothing. 


New Rvsstan Port in THE CASPIAN. 


It is impossible not to admire the way the Russians 
are overcoming obstacles in Central Asia. This 
week, General Annenkoff, on his return journey 
to Merv, with a permission in his pocket to extend 
the Transcaspian Railway to Samarcand, has scored 
another triumph in successfully inaugurating the 
opening of a new terminal port on the Caspian. 
For the future we shall hear little of Port Mikhae- 
lovsk, and a good deal of Urzambada, which we 
fear English politicians, who are as a rule wofully 
ignorant of geography, will mix up with African 
nomenclature. The little problem General Annen- 
koff has solved in less than six months is this. 
Krasnovodsk is the best harbour on the East Caspian 
coast, having a depth of 18 ft. of water, but when 
the Russians started the Transcaspian Railway in 
1881 for purely temporary military purposes, they 
choose the port of Mikhaelovsk, on the east side of 
Krasnovodsk Bay, for the port, because it was 
80 miles nearer the objective point. This port, 
however, is only accessible for barges and shallow 
draught steamers, and when the line developed into 
a great Asiatic railway last year, bound for Samar- 
cand, and apparently destined to penetrate in 
time to India, the question cropped up of selecting 
a better port. Some advocated the construction 
of the 80 miles of railway between Mikhaelovsk 
and Krasnovodsk, but the intervening country is 
quite Sarren and totally uninhabited, and for 
various reasons the link would have cost as much 
as 120 miles of railway radiating from Merv, while, 
of course it would have possessed no political signi- 
ficance. To Annenkoff, anxious to push the loco- 
motive as far as possible into Central Asia, a license 
to build 120 milesof line east of Merv was worth more 
than permission to construct 80 miles to tie the 
line to Krasnovodsk, so he hunted about Kras- 
novodsk Bay until he found Urzambada, only a few 
miles south-west of Mikhaelovsk, and after a little 
dredging has rendered it fit for vessels drawing 
10 ft. It thus suits the class of steamer now being 
extensively built in Russia to run direct from the 
Volga across the 9 ft. shallows at the mouth of the 
river, to the Caspian, and will prove a very service- 
able port. Of course, compared with what has been 
done at a hundred places in England in the way 


Annenkoff’s achievement does not stand high, but 
he has unquestionably added at a stroke to the im- 
portance of the Transcaspian Railway, and falsified 
the predictions of more than one English statesmen 
who decried the line a year or two ago ‘‘ because 
it had no port.” At the time Charles Marvin de- 
clared that the ‘‘ engineer would readily rectify all 
defects of this character,” and the rectification has 
now been so successfully accomplished that the 
sooner English statesmen summon the “‘ engineer” 
to aid them on their side of Afghanistan, the better 
for Imperial interests. 


A New Sarety CartripGe ror Coat Migs. 

A new safety cartridge for use in mines where it is 
not safe to blast with gunpowder, has lately been in- 
troduced in Germany by Dr. Kosmann of Breslau. 
Its action depends upon the rapid liberation, in the 
bore-hole, of a large quantity of hydrogen gas, the 
pressure resulting from which forces the coal or rock 
asunder. The hydrogen is liberated by means of 
the action of sulphuric acid upon very finely divided 
metallic zinc. For this purpose Dr. Kosmann takes 
the bluish-grey powder which forms in the con- 
densers of zinc distillation furnaces, and which 
consists of metallic zinc which has not been condensed 
to the liquid form, but results as a powder, or as a 
more or less spongy mass. There is a small amount 
of oxide mixed with it, but for all practical purposes 
it may be considered as metallic zinc. The cartridge 
consists of a glass cylinder, narrowing to a neck, 
and being also contracted at a point below the neck, 
so that the cylinder is divided into two portions, 
communicating through a contraction whose opening 
is 8mm.to10mm. The contraction isso placed that 
the two parts of the cylinder are to one another in 
cubic capacity as 1 to 4, the smaller part being near 
the neck of the cylinder. The lower, or larger 
division, is filled with sulphuric acid obtained by 
diluting the chamber acid of commerce with an equal 
volume of water. The contraction is then closed 
with a stopper of rubber or cork, and in this con- 
dition the cylinder is handed over to the miner. 
The hole being bore:! zeady in the coal or rock, is 
well clayed over inside in order to close any cracks 
or cavities through which gas could escape. The 
upper part of the glass cylinder is now charged with 
the zinc powder, and an iron rod is laid in, passing 
through the zinc and resting upon the stopper in 
the contracted part of the cylinder. The neck of 
the cylinder is then tightly plugged with clay, and it 
is laid in the hole, which is then also well tamped 
with clay, the iron rod passing through both these 
clay stoppings, and projecting some little distance 
beyond. In order to ‘‘fire the shot,” the miner 
strikes the iron rod with a hammer, so as to drive 
in the stopper in the contracted part of the cylinder, 
or to break the glass at that part. In either case 
the acid at once runs in among the zinc powder and 
a very rapid evolution of hydrogen takes place. The 
iron rod is not uniform in thickness, but conical, 
being thicker towards the outside, and this increase 
of thickness is considerable, so that when the rod is 
driven in it keeps tight in the clay stoppings and 
prevents any escape of gas. The inventor gives 
figures to show that a cartridge 180 mm. long and 
25 mm. in diameter, taking a charge of 50 cubic 
centimetres of acid and 12 grammes of the zinc 
powder, will give rise to an evolution of gas equal 
to 3.37 cubic metres at ordinary barometric pressure ; 
and that the compression of this volume of gas into 
a space of 90 cubic centimetres means a pressure 
exerted on the sides of the hole equal to some 37,000 
atmospheres. The pressure is obtained rapidly, 
but not so rapidly as to in any way endanger the 
man who drives in the rod. He has plenty of time 
to get away before any coal or rock comes down, 
It does not appear that these cartridges have yet 
had any thorough trial in practice, but much is ex- 
pected of them, and the making of the cylinders 
has been intrusted to a large firm who will insure 
their being good and uniform. The cost of each 
‘*shot” will be one penny to three half-pence, 
according to size of the cylinder and charges used. 


Tue Royat Society Sorte. 

The annual conversazione of the Royal Society 
took place at Burlington House on Wednesday 
evening last, on which occasion the recently elected 
President, Professor Stokes, entertained a brilliant 
assembly of distinguished guests. Distributed 
throughout the rooms was an exceptionally large 
number of objects of high scientific interest. In 
the officers’ room Captain Abney and General 
Festing showed their very interesting colour 





of harbour construction and improvement, General 





photometer, for comparing lights of different 





colours, as well as for testing the perception of 
colour. In connection with this instrument, to 
which we shall refer at greater length next 
week, it is a very remarkable fact that the 
photometric estimates of some 90 per cent. of the 
number of different observers agree very closely 
indeed, and this alone is sufficient to indicate that 
a most valuable addition has been made by the 
inventors, to physical science. Electrical appara- 
tus was contributed by the Electrical Power Storage 
Company and by Messrs. Woodhouse and Rawson, 
while portable electric lamps were shown by Mr. 
Swan and by Pitkin. Dr. Sprengel exhibited 
some very interesting instantaneous photographs 
of the Hell Gate explosion in New York Harbour, 
together with several objects of interest connected 
with that gigantic operation, and a new statical 
induction electrical machine with eight plates 
was shown by Mr. James Wimshurst, while a speci- 
men of Professor Hughes’s induction bridge was 
exhibited by Mr. Groves. Mr. Howard Grubb 
showed a working model of his proposed design 
for the great 36 in. refracting equatorial and obser- 
vatory for the Lick observatory in California, in 
which all the movements, as in Sir Henry Bes- 
semer’s great telescope not only of the telescope 
itself and the dome, but also the rising and lower- 
ing of the observatory floor, are worked by water 
power, which is controlled by electricity, and all 
these complex movements are brought about by alittle 
commutator held in the left hand of the observer, 
and which also enables him at any moment to light up 
the observatory or as quickly plunge it into darkness. 
In one of the bays of the Principal Library, Mr. 
Conrad Cooke exhibited for the first time in this 
country; Dr. Auer von Welsbach’s incandescence 
system of gas lighting, in which the source of light 
is a tube or mouth of cotton fabric, which, after 
having been impregnated in a compound mineral 
solution discovered by Dr. Auer, is, as far as its 
organic matter is concerned, consumed in the flame 
of a Bunsen burner, but residual ash remains 
which consists of highly refractory material retain- 
ing all the structure and reticulation of the 
original fabric, and which glows with a brilliant 
and purely white incandescence and with extra- 
ordinarily high efficiency; as much as twenty-five 
candles’ luminosity being obtained with a consump- 
tion ofabout 24 ft. of gas per hour. Weshallshortly be 
in a position to describe more fully this highly in- 
teresting system of gas illumination, which was one 
of the most attractive exhibits on Wednesday even- 
ing. A very interesting subject was shown by Mr. 
Shelford Bidwell ; it consisted of some voltaic cells 
with ‘solid electrolytes. These cells are discs 
of various metals with electrolytic solid substances 
between them, such as copper and silver with fused 
sulphur between them, or of copper and silver inclos- 
ing two layers respectively of copper sulphide and 
silver sulphide. Mr. Shelford Bidwell demonstrated 
the currents produced, by means of a reflecting 
galvanometer, the deflectors (even when the in- 
strument was shunted with a comparatively low 
resistance) moving the whole length of the 
scale. Mr. G. J. Symons showed one of Mr. 
Moriz Immisch’s very beautiful little pocket dial 
thermometers which is actuated by a minute 
Bourdon tube, and which is so well constructed 
that the whole instrument, which resembles 
a very small watch, can be immersed in water 
without injury to the delicate mechanism. On 
page 485 of the present issue will be found an illus- 
trated description of Mr. A. Stroh’s ingenious lan- 
tern stereoscope, which attracted much attention. 
There were many other objects of interest, several of 
which belong to domains of science which are hardly 
within the objects of this journal, but among them 
we cannot refrain from mentioning a masterpiece 
of manipulative skill shown in a vertical mesial 
section right through a chimpanzee and another 
through an orang-outang, exhibited by Professor 
Cunningham. To prepare these magnificent speci- 
mens, the bodies of the animals were completely 
frozen, and while in that hard state the section was 
made with the most perfectly successful result. 
There were many distinguished visitors, besides 
those whose position in the scientific world entitled 
them ‘to invitations, and the conversazione, which 
was kept up till midnight, was in every way a suc- 
cess. 





AMERICAN TELEGRAPHY. —Dr. Norvin Green, president 
of the Western Union Telegraph Company, reports that 
the winter of 1885-86 has been a hard one on telegraph 
lines, occasioning an unusual expense for maintenance 
and many protracted interruptions of business. 


482 


ENGINEERING. 


[May 14, 1886. 








HAWKESBURY BRIDGE. 
To THE EpIToR OF ENGINEERING. 

S1r,—Critics, said Lord Beaconsfield, are men who have 
failed in literature and art. It would seem that critics of 
the proposed Hawkesbury Bridge are men who have 
failed in the art of furnishing a competitive design which 
Mr. W. H. Barlow, Sir John Fowler, and an ex- Board of 
Trade inspecting officer, Captain Galton, could recom- 
mend for acceptance to the New South Wales Govern- 
ment, Your correspondent ‘‘ Guinea Pig” would profit 
more by investing his guineas in back volumes of ENGI- 
NEERING than in useless competitions against experienced 
bridge builders. He would then know that a 3 in. plate 
for caisson work is considered heavy and not light or cheap 
and nasty. The Tay Bridge and Forth Bridge caissons 
are of %in. plate, but if ‘‘Guinea Pig” wants to know 
what has been done in the way of light caisson work he 
should study the great caissons used by those experienced 
contractors M, Couvreux and Hersent for founding and 
building the Toulon graving docks. These caissons, 
470 ft. long, by 132 ft. wide, and 63 ft. high, were built 
of plates ranging from .28 in. or } in. full at the bottom to 
.16 in. or 4 in. bare at the top. So much for ‘‘ Guinea 
Pig's” criticism of American bridge building. 

As to Mr. Sedley, I think he has somewhat missed the 
point at issue as regards the cantilever bridge question, 
whichis not what Mr. Bakerorany oneelsesaid twenty years 
ago or since, but what are the facts of the ca:e. I gather 
from Mr. Sedley’s explanations that he really did useful 
work some years ago in advocating the cantilever system, 
and I should be sorry therefore to say anything to un- 
settle his belief that it was his invention and was not pre- 
viously well-known to engineers. At the same time I 
cannot accept Mr. Sedley’s statement that I know Mr. 
Fairbairn’s design illustrated with my last letter was not 
intended to be a ‘cantilever, and mid-girder bridge.” 
What I do know is that Mr. Stephenson and Mr. Fair- 
bairn discussed a design of a bridge deeper over the piers 
than at the centre, to be erected by ‘‘ overhang” from 
the piers, and in principle to be ‘‘ a shorter tube resting on 
brackets from the pier at either extremity.” It is not my 
fault that all this happened forty years ago, or that the 
design discussed by Mr, Stephenson and Mr. Fairbairn 
was, apart from minor points of detail, identical with every 
recent cantilever bridge. 

Yours obediently, 
CosMOPOLITE. 


To tur Eprror oF ENGINEERING. 
Str,—Whatever may be urged pro or con. as to the 
structure, no one will, I think, differ from the opinion 
that when a number of our best firms do take the trouble 
to respond to the invitation of the agent-general for New 
South Wales, and expend a large amount of time and 
trouble and no little money (besides the guinea charged 
for the prospectus) on preparing a design and tender, that 
it would come within the range of the agent-general’s 
courtesy to write and thank each of the seven and return 

them their plans, Yours, &c., ; 

Common Decency. 


To THE EpiTor oF ENGINEERING. 

Si1r,—Leaving your correspondent, Mr. Sedley, to com- 
lacently credit himself with being a patentee of a certain 

ss of bridge which he remarks is now ‘‘ coming to 
the fore,” a visit to the Indian Court of the present Ex- 
hibition at South Kensington, and an examination of the 
photographs illustrating typical native bridges, will show 
any one conversant with the subject, how well the 
principle of cantilevers and central girder bridge was 
understood and executed from local material, probably 
long before the anxieties of the Patent Office troubled 
European minds. Yours faithfully, 
London, May 8, 1886, Eye-Bar. 
To THE Eprtor or ENGINEERING. 

Sir, —I have read with some interest the correspondence 
that has lately appeared in your columns with regard to 
the above-named bridge contract. So many large con- 
tracts that ought to have been secured by English firms 
have gone to either America or the Continent, that it 
behoves us to inquire into the causes that tend to drive 
our trade into other countries. Of course many of these 
causes, such as our high rate of wages, short hours, high 
railway charges, and heavy taxation are evident, and 
need not be spoken about here, 

It seems to me that one of the chief causes of our trade 
oing abroad is to be found in the rigid exactions of our 
inglish engineers and their inspectors. Of course when 

one has once had work from an engineer, and has found 
him and his satellites difficult to please, one naturally has 
to increase the price when sending in tenders for a second 
contract. Such increased price will often compare un- 
favourably with those submitted by American and Con- 
tinental firms who are either not subjected to such inspec- 
tion as we English firms are, or who are ignorant of the 
cost they will put to in satisfying all the whims and 
caprices of the inspectors. 

That this complaint of mine is not unfounded will I 
think appear clear to those who read the remaining part 
of this letter, in which I give a few examples of the 
manner in which much of our work has;to be carried out. 

1, The undersides of the bearing plates of a series of 
20ft. span bridges have all to be ed. These plates 
are ordered ; in. thicker than necessary and are rivetted 
to the girders after the extra iron is planed off. 

2. Similar girders have to be slotted down the end 
plates to keep them absolutely correct in length. 

3. Rivet holes have to be drilled so that a turned 
plug & in. smaller than the finished size will right 
through all the various thicknesses to be rivetted together, 
and yet a similar plug y, in. larger than the finished size 
must not pass through. 





4. All rivet heads must be made in exact eement 
with some gauge supplied by the inspector, and any not 
agreeing with it must be cut out. As each inspector has 
his own pet gauge, and as no two inspectors can agree 
upon the same shaped head, it is easy to see that on this 
point alone considerable trouble and expense are incurred. 

5. English engineers insist upon having each bridge 
erected complete in the maker’s yard, and even exact this 
in the case of large numbers of spans all exactly alike and 
made off the same templates. Each bridge or span has to 
be laboriously built up and then pulled down again. 

The five examples that I have given above are but a 
few ont of the many that I could bring forward were I so 
minded. They are, I think, enough to show that we 
English bridge builders have somewhat stringent condi- 
tions imposed upon us, and in this stringency may 
found at least part of the disadvantage under which we 
labour when guiieg against Continental firms. 

If any of the points I have mentioned tended in any 
way to improve the bridge or increase its efficiency no one 
would object to them, but it cannot for a mument be 
argued that they have any such tendency. 

Yours faithfully, 

May 8, 1886, BRIDGES, 





THE INSTITUTION OF CIVIL ENGINEERS. 
To THE Epritor or ENGINEERING. 

Sir,—On Tuesday week the members of the Institution 
will have to elect a new President and Council. My 
object in writing this is to inquire whether it is not pos- 
sible to elect our present admirable President again. 
Without in the least degree reflecting upon the amiable 
a who is down on the list issued by the Council 

or this post, surely there can be but one opinion as to the 

great loss the Institution will suffer with the retirement 
of Sir F. Bramwell. He is just the man for the post, 
having to the full that rare mixture of great ability, 
urbanity, and firmness, which is so much needed. I be- 
lieve there is some rule which would prevent the Council 
themselves from proposing Sir Frederick Bramwell as 
President again, but there is none to prevent members 
and associates voting for him. Therefore I trust all those 
members who agree with me will not hesitate to mark 
the balloting list as follows ; that is, cross out the name of 
the proposed President, Mr. Woods,:and write opposite to 
it Sir F, Bramwell, cross out the new Vice-President, and 
substitute Mr. Wood’s name. 

I think this is all that it is possible to do this year, and 
even this can only be done provided there is a very large 
number of us who follow this course exactly, as it is pretty 
clear the Council will have a large following in support of 
their list. Nothing more can be done now, but we members 
ought to bestir ourselves and get a workable scheme pre- 
pared for next year, 

It is very clear the method of governing the Institution 
wants re-organising. The system of electing the President 
by strict seniority is a bad principle. Many a man may 
have sufficient credentials to obtain his election to the 
Council, but it is going too far to say that, therefore, 
by lapse of time he is the best and fittest man for the 
presidentship. There are some men on the Council who 
are quite unfitted to be the head of our great Institution 
from want of some of the very numerous qualifications 
which are necessary. I trust, Sir, you will open your 
columns to a discussion on this important question. It is 
necessary to speak balay. There must be many like 
myself who desire only what is best for the Institution, 
and that, therefore, we should have the best men both on 
the Council and as presidents, even though by so doing 
we wound the susceptibilities of some amiable individuals, 
I write in no spirit of opposition to the Council, their 
hands are tied by tradition to a very large extent. The 
best of them could not alter the system if they would, 
unless we from the outside apply the moving force; 
while the rest are not likely to assist in any alteration 
for obvious reasons. 


May 12, 1885, 


Yours truly, 
Assoc. Mem. 








ENGLISH AND AMERICAN LOCOMOTIVES 
To THE Eprror oF ENGINEERING. 
Sir,—The article in your er of April 2, by R. H. 
Burnett, M.Inst. C.E., on English and American loco- 
motives, deals! so unfairly with the American engine that 
I feel called on to say a few words in its defence. The 
difference between the engines of the two countries is 

roughly as follows : 


English. 
. Inside cylinders. 
Cranked axle. 
Plate frames. 
. Copper fireboxes, 
Brass tubes. | Tron tubes. 
Wrought-iron wheels. | Cast-iron wheels. 
. Single pair leading | Bogie frames to four lead- 

wheels. ‘ing wheels. 

During late years a few lines in England have adopted 
the bogie for leading wheels and outside cylinders with 
straight axles ; on the other hand, the latest examples of 
English practice discussed at the Institution of Civil 
Engineers and awarded a premium was a passenger 
engine which had driving leading wheels, 

American practice does not vary from above. Now, in 
opening a discussion on the merits and demerits of the 
two engines, I propose to give such a statement of facts 
as I have seen and understood them, and so place them 
that mechanical men and even laymen may weigh and 
decide the points at issue, and I propose to subject these 
points to the following considerations : 

(a) Which is the cheapest in first cost and in main- 
tenance ? 


American. 
Outside cylinders. 
Straight driving axle. 
Bar frames. 

Steel fireboxes. 


NP oP eto 





(b) Which is the safest and most reliable ? 

(c) Which is the easiest worked ? 

(d@) Which will keep longest on the road? 

land 2. (a) Assuming that outside and inside cylinders 
of the same size will cost the same, there must necessarily 
be for every inside cylinder engine a cranked axle, 
which, with the larger connecting-rod ends required, in- 
creases the cost three or four times that of a straight 


axle, 

(b) Without taking into account the late fearful acci- 
dent on the Manchester, Sheffield, and Lincolnshire 
Railway, the cranked axle of the English engine has 
always been unsafe and dangerous, and owing to the in- 
creasing sizes of cylinders required by heavier traffic, they 
are growing more and more dangerous. Attempts have 
been made by hooping the webs and rivetting them 
together through the crank-pins to prolong their life, 
but with little effect. The President of the Institution 
of Mechanical Engineers lately pointed out their many 
and dangerous defects, and I would add that every prin- 
ciple of metallurgical and mechanical science is destroyed 
in their manufacture; (c) that they are more difficult to 
work, and (d) will not keep on the road so long asa 
straight driving axle, and I speak from my own ex- 
perience as an ironmaster and a maker of crank axles as 
well as a locomotive engineer, when I say that the Ame- 
rican engineer, in eliminating this dangerous element 
from his engines and showing how safely and economically 
the work could be done with the outside cylinder engine 
and straight axle, did a great thing for engineering 
science, and which it would be well for English engineers 
to imitate. 

Old locomotive men know two kinds of frames, the bar 
or Bury frame, and the plate or Sharp frame. Bur 
forged his frames from a bar of iron rolled or hammered. 
Sharp cut theirs out of a plate or plates. Why should 
Mr. Burnett pronounce the Bury frame obsolete? It car- 
ries the engines which run over 130,000 miles of railway 
in thiscountry, and they run as safely as the English 
frame plate engines over their 17,000 miles of road, 
What would American engineers gain by adopting the 
English plate frame ? 

(a). They would require to add very expensive frame 
slotting machines to their workshops. Frame plates cost 
much more toroll than bars. They would lose by the waste 
scrap cut out for axle boxes and to lighten frames; such 
frames would be heavier and cost more; the frames being 
heavier the engines would take a lighter load ; the details 
of the engine would not be got at so readily. 

They would gain by being in the English fashion, Mr. 
Burnett says ; they would gain an increased width of fire- 
box. But does Mr. Burnett not know that the Wooton 
engine has a firebox double the width of any English fire- 
box, and the Wooton engine is carried on bar frames ? 

4and 5. The | nanan of copper fireboxes and brass 
tubes as used in English engines as against steel fireboxes 
and iron tubes as used in America, is a subject so recently 
discussed by me at the Institution of Civil Engineers 
that I feel loth to enter on it again ; but I may briefly say 
that American engineers have in this respect made a dis- 
tinct advance in mechanical skill over their English bre- 
thren in adopting and perfecting a new and cheap material 
which English engineers had been trying to do for the 
last twenty years, and failed because they had never 
understood the true principles involved therein, viz., that 
to tie two plates of metal together with studs, say 4in. or 
5in. centres, and one of which plates was to be subjected 
to a much greater heat than the other, it was necessar 
that the one which had to expand the most should be ann 
thinner than the other, so that it might buckle or bend 
between the studs and not break. Instead of doing this 
English engineers made the two plates of the same thick- 
ness, and there being no elasticity between them they 
tore themselves to pieces. 

(a) Here again tha American engine is cheaper, steel 
being one-quarter the price of copper. 

(a) Because steel requires to be only half the thickness 
of copper. 

(6) Boilers are safer from erosion and pitting arisin 
from the galvanic action set up where copper, brass, an 
iron are in a boiler. 

(a) I need hardly point out the enormous saving in first 
cost as well as maintenance between brass and iron tubes. 

6. Only those who remember the early days of wheel- 
making in England—the complications, the patents, the 
thousands of wheels thrown into scrap—can understand 
the enormous saving in the resources of the country the 
American wheel has been to America. 

The English engineer who first adapted the invention 
of Cortis to the manufacture of railway wheels led his 
country into a fearful and unnecessary complication—the 
most unscientific, the most costly, the most unsafe—cost- 
ing the country millions of pounds and sacrificing many 
precious lives, 

In the English system the pig iron has to be converted 
into bars, then formed into segments, and thus, by 4 
series of scarfs and bosses welded together, a wagon wheel- 
centre is formed. The engine wheel centre, a triumph of 
welded workmanship, is more complicated and difficult 
to make, involving heavy tools, experience, labour, and 
great uncertainty in securing perfect work. . 

My own experiments on engine wheel centres consisted 
in shrinking tyres of various sizes on them, then cutting 
them off and carefully measuring them with what was 
then the largest and most perfect measuring machine in 
existence. hen the centres were not fixed on axles I 
could push the spokes through the bore. When fixed on 
the axles I could compress the centres smaller and smaller, 
there was little or no elasticity in them but rather a con- 
tinued permanent set. Why was this? because the weld- 
ings were unsound and because the iron (wrought iron) 
in spokes and rim was placed in the worst possible form 
to bear a strain, both being under compression. That the 
principle of building up wheels in this way is wrong, may 
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be seen, by supposing we were to form a flange on the 
rim of a wheel centre and putting it under an engine 
attempt to run it any speed or any distance ; no one would 
dare do this, and it is only when we have shrunk a tyre 
on one centre that we have a wheel at all. Now let us con- 
sider what a tyre on an English wheel has to do. 

1. It has to bind together by a strong compressive force 
the unscientifically formed and expensively made wrought- 
iron centre which would otherwise fly to pieces. 

2. The wheel centre having little or no elasticity, and 
being easily compressed by strains of ordinary wear and 
tear as well as by the variations of atmospheric tempera- 
ture, the tyre has to be put on with an extra compression 
to compensate for this ; and under such heavy and unequal 
strains, the tyre has to be securely fixed to the wheel 
centre by complicated devices to prevent it flying to 
pieces itself. . : : 

3. The tyre has to guide the engine on its path. 

4. The tyre has to carry the weight of the engine. 

Now, instead of following Cortis and all the complica- 
tion, waste, and expense described, the American engi- 
neer set himself to improve the manufacture of railway 
wheels in the simplest of all ways by casting them; he im- 
proved the manufacture of his pig iron by carefull 
selecting pure ores and smelting them with charcoal. 
Then by admixture of various brands he made a metal 
which would take a deep chill. Then followed improve- 
ments in annealing them, and the cheapest, simplest, and 
most scientific way produced a wheel centre and a tyre 
in one solid piece, unbreakable, and with great endurance, 
and with the advantage that when worn out on the tread 
it could, with a small addition of new metal, be again 
cast into a new wheel. Such are the wheels running under 
wagons, carriages, and the heads of locomotives in 
America to-day, and for many B pone they were running 
as the drivers in passenger and goods engines; of later 
years these driving wheels have had steel tyres shrunk on 
them. Such wheel centres require no compressive force to 
hold them together, and no bolts or complicated fasten- 
ings of any kind to bind the tyre to the centre are used 
in America, and although the temperature varies from 
40 deg. below zero to 110 deg. above it, the American 
wheel is perfectly safe in atmospheric changes which 
would ruin an English wheel. 

Various questions involved in this discussion of English 
and American railway plant have arisen in your journal, 
and some of which I will now try to answer. 

1. Why is it while England lends money to the colonies 
to build railways, colonial engineers send orders for rail- 
way plant to America? England lends money to the 
colonies that she may receive a safe and profitable invest- 
ment. If the colonies do not invest that money carefully 
English capitalists and the Government may lose their 
money. Colonial engineers say they can buy American 
engines cheaper and that they do the work cheaper. I 
have not a cent’s worth of interest in engine building in 
America, and for the reasons given in this letter I honestly 
believe the colonial engineers are right. 

2. Why is it colonial engineers will buy engines from 
America without specification or inspection, while they 
require specifications followed by careful inspection and 
examination to all — supplied from England? I 
answer this by saying that engine builders in this countr 
stand much higher as engineers than they do in England. 
It is a fact that the latter allow every big as well as 
every little locomotive man to dictate to them, not 
only as to alterations of their engines but also as to 
who shall supply the materials for them. The conse- 
quence is an entire want of system and an enormous in- 
crease in the cost. There is no reason why the Midland 
Railway engines should be different from the London and 
North-Western, or that any other of the great or little rail- 
ways should differ from any other ; thus one light passenger, 
one heavy passenger, one light goods, one heavy goods, 
one bank engine, and one shunting engine would, with 
perhaps an omnibus engine for metropolitan and suburban 
trains, be a sufficient variety of engines to perform all the 
work on — railways. Why is it that instead of a 
system like this every railway must have a class of itsown 
and these often designed by ignoramuses for cranks ; conse- 
quence is English locomotive builders cannot build engines 
to stock. American builders, on the other hand, work on 
stock and especially in slack times, and being able to order 
the materials they require without consulting any one, 
they can keep their men and tools more constantly 
employed and work cheaper and better. 

In the great struggle for business which is every day 

owing harder and keener, how is England’s place as a 

ocomotive builder to be maintained and advanced ? 
Only by doing her work more skilfully and cheaply, and 
if she takes this lesson from her own colonies rightly, she 
will commence at once to seek how she may regain her 
lost position. 

4. How could that best be done? By a committee of 
engine builders, locomotive engineers, and an officer of 
the Board of Trade to settle on a future type or types of 
locomotive engines, the same tc be accepted by all the 
railways of England, and not to be lightly departed from, 
save and except in such inventions that have great merit 
and have been carefully tested. Let all that is bad and 
dangerous be eliminated from the English engine, and I 
would wanes that for the better carrying out of such a 
system that some of the great companies should order, 
Say, ten engines of each class from America, and get men 
from there to run and work them for a few years. The 
Midland Company did the same thing some thirty years 
ago. Such a test would be money well spent. 

5. Would not such a system stop all improvements? 
Certainly not, it would burke all unnecessary charges, but 
would forward such new improvements as “the Joy 
one and Webb’s compounding, and would test and try 
all improvements before adding them to its system. 

6, The money question must conclude this long letter. 








Mr. Burnett says the American engine is 400/. cheaper 
than the Englich engine. My estimate is 30 to 40 per 
cent. cheaper in first cost, and in maintenance as much, 
but if Mr. Burnett’s estimate is right, surely colonial 
engineers are justified in coming here for their engines, 
and if this large sum could be saved per engine, surely the 
English railways in these dull times ought to come here 
also to buy their engines. 

Of the 12,000 engines on English railways, at 400/. each, 
4,800,000/. would have been saved on their original cost 
had they been made in America. 

Taking the annual mileage of each engine at 25,000 
miles, and the life of an engine 500,000 miles, thus, to 
keep up their stock, the English railways require to build 
620 new engines a year. Were they to get them built in 
America they would save 248,000/. a year, a consideration 
certainly in these dull times. 

I am, Sir, yours faithfully, 
JOHN FERNIE, 
M. Inst. C.E., England. 

Philadelphia, U.S.A. 





To THE Eprtor oF ENGINEERING. 

Sir,—Mr. Wm. H. Booth, in your issue of the 9th of 
April, 1886, commenting on the prejudiced article of Mr. 
Burnett in ENGINEERING of the (April 2) preceding issue, 
uses the following: ‘‘ A great point also in favour of the 
Americans is the habit of foreign railways requiring 
nothing specialfrom America ! If an order for locemotives 
has to be placed in England it is accompanied by draw- 
ings and specifications of a very rigid description, whilst 
an order to America is merely a request for so many loco- 
motives, and no further specifications are sent than would 
be for a bag of cut nails or tinned tacks ! 

Now a man must have a degree of confidence in his 
shoemaker, who merely orders a pair of shoes. How 
much more is implied in an order for a tool costing, say, 
1400/., and why are English makers bound by ‘“‘ rigid” 
specifications? If it is not fear of inferior workmanship on 
the part of the buyer, then it must be ascribed to his 
want of faith in the builder supplying an article worth 
the specified price. 

If Mr. Booth will, for the sake of illustration, imagine 
that his household piano needs replacing, I think that if 
he favours any maker whatsoever with an order for one 
‘* grand piano” that he will have an implicit confidence in 
the mechanical skill and business integrity of the maker, 
and on no other conditions whatever will he give such an 
order. Thanking Mr. Booth for thus kindly settling a 
question which no conceivable number of Mr, Burnetts 
could render clearer, I remain, 

Your obedient servant, 


Jas. L. GORDON, 
Boston, Massachusetts, U.S.A. 








CRAMPTON LOCOMOTIVES. 
To THE EprTor oF ENGINEERING. 

Srr,—In your paper of February 19th last you pub- 
lished some exceedingly interesting statistics supplied by 
the locomotive engineer of the Eastern Railway of France, 
regarding thirty-nine locomotives which have been in 
regular work since the year 1855. It is surprising to me 
that these statistics, the trustworthiness of which cannot 
be doubted considering the eminent source from whic 
they emanate, should have apparently attracted so little 
attention, and that no one among our leading locomotive 
engineers has responded to your invitation to suppl 
similar statistics of locomotives working on any English 
railway. 

These thirty-nine engines appear to be all of the same 
design (Mr. Crampton’s), though not all made by the 
same firm. They have run on an average 25,000 miles per 
annum at a cost for renewals and repairs of 1}d. per train 
mile, and after thirty years’ working are still in service- 
able repair. It may possibly be that they are selected 
engines, and that if al/ the engines of the same class were 
included, the average results would be less favourable. I 
will, however, until corrected, assume the contrary. 

For the sake, then, of making a comparison, and if 
possible, provoking an interesting discussion, I will 
assume, what I believe in the absence of detailed 
statistics to be something near the truth, that the average 
life of locomotives in England has not exceeded twenty 
years, while the average annual mileage is under 20,000, 
and the average cost of renewals and repairs is not less 
than 3d. per train mile. If this be correct, each of these 
Crampton engines has run a total mileage nearly equal to 
two average English engines at less than half the cost per 
train mile for renewals and repairs. 

Our locomotive engineers have been and are very pro- 
perly exerting their ingenuity and scientific knowledge 
to reduce the consumption of fuel and water in their 
engines. But are they at the same time so designin 
them as to render them more or equally enduring an 
economical in maintenance? If not their success in one 
direction may be altogether neutralised. An extra cost 
in renewals and repairs of 1?d. per train mile is equiva- 
lent, if the price of coals delivered on the engine be as- 
sumed to be 12s, per ton, to 27 lb. of coal per train mile, 
or the total consumption of these Crampton engines. 

If it be the fact that these engines have been anything 
like so much more bye | and economical in mainte- 
nance than those on English railways as I have assumed 
above, it appears tome that it must be due to their general 
design and that of every working part, and that these de- 
serve the most careful study and consideration by all 
locomotive engineers. It is useless to put the cylinders 
and steam chest in an inconvenient situation under the 
smokebox to keep them hot, for the sake of saving a few 
pounds of coal per train mile thereby, or to employ com- 
plicated valve gear or compound engines with the same 
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object, if the extra cost of renewals and repairs eats up 
more than the value of the coal saved. 

I trust that some of our locomotive engineers will come 
forward and furnish your readers with detailed statistics 
showing that they have done something more than this. 
If these cannot be given for an equal number of engines 
of one type and for so long a period, an interesting com- 
parison may be made if a lesser period be taken ; or, if 
the cost of renewals be excluded, the cost of repairs, the 
length of time and mileage run between such renewals 
may be given, and compared with the results obtained 
with these engines, viz.: Seven years, 230,000 miles, and 
8d. My object is not to throw cold water on any efforts 
to effect economy in the consumption of fuel, but simply 
to draw attention to the lessons which may learnt 
from these antiquated locomotives ; which, when all is 
said and done, must be acknowledged to have been among 
the most enduring and most economical in working that 
have ever been built. 

hese engines were of course originally designed for the 
requirements of thirty years ago, which as to both power 
and speed, were very inferior to those of the great rail- 
ways at the presentday. It isremarkable that with such 
insignificant changes as are stated to have been made in 
them, they should still be suitable for the express service 
on one of the principal French railways. 

It may be suggested that this type of locomotive is not 
suitable where greater tractive power is required, and 
that the same proportions could not be given to the 
various on in larger engines on the same gauge 
of railway. I believe that the results obtained by the 
large engines made by Mr. Crampton for the London and 
North-Western Railway, did not lead to this type of 
engine being adopted to any extent in this country. But 
these points deserve, I think, to be carefully studied. 

It would be interesting to learn from M. Regray 
whether these engines are, in his opinion, more or less 
severe on the permanent way than other engines of 
similar power and speed, and whether they run more or 
less steadily. 

Hoping that I have not extended this letter to an undue 
length, and that it may draw some remarks and valuable 
information from more able writers, 

I am, Sir, yours faithfully, 
VALENTINE G. BELL. 

66, Hereford-road, London, April 30, 1886. 








A BRIDGE QUESTION. 
To THE EpiTor or ENGINEERING. 

Srr,—No one having given a solution of Professor 
Kernot’s ‘‘ Bridge Question,” may I be given space to do 
so? We have as data 

70ft. =span of bridge. 

20 ft. =distance of B from left abutment. 

Of. = ‘a ra right ‘a 

.285 ton= permanent load per foot run. 

.335 ton=passing load per foot run. 

(See figure, ENGINEERING April 23, 1886.) 
Due to permanent load. 
Shearing strain at B= weight between it and centre girder 
=(35 —20) x .285 ton=4.2 tons ° (1) 
Due to pins load. 

The shearing strain is a maximum when the load covers 
Consider the girder 
without weight and the greater segment loaded, the shear- 
ing strain at B is the weight transmitted through it to the 
left abutment. Take moments about the right abutment 
calling the reaction of the left abutment S, this equals the 
shearing strain required, 


S x 70 ft. =.335 ton x50x2 


-'»S=5.8tons . ‘ . (2) 
Adding (1) and (2) we get the maximum strain likely to 
come on the bolt 10.0 tons. Hence the bolt is suited to 
bear only the permanent load. 
Yours truly, 
EK. A. Hacker. 








STRAIGHT-EDGES. 
To THE Epitor or ENGINEERING, 

Sir,—We notice in your issue of April 30 that one of 
your readers (Mr, R. C. Annand) spoke of the difficulty 
of obtaining standard straight-edges in this country, and 
we were surprised that he should find such difficulty in 
getting what he wanted here. We always have such 
things in stock, and at the present time have standard 
straight-edges varying in length from 2 ft. to 10 ft., finished 
in the most perfect manner and ready for immediate deli- 
very. 

We remain, Sir, yours faithfully, 
SMITH AND COVENTRY. 
Gresley Iron Works, Ordsal-lane, Salford, Manchester, 
May 8, 1886. 


FORCED COMBUSTION. 
To THE Eprror or ENGINEERING. 

Sir,—In the long letter contributed by Mr. James 
Howden to your paper of the7th inst., he gives a descrip- 
tion of his patent forced blast as fitted on board thes.s. New 
York City. As I understand it, “‘ after having given it full 
consideration,” it appears to me to be nothing new at all. 
To my knowledge such a forced blast, ‘‘ as he describes and 
claims as his invention,” has been in use long prior to 
1884. Mr. Howden would do the engineering profession 
a favour by stating what really constitutes his patent. It 
certainly cannot be the double door on front of furnace, as 
shown in Fig. 1, because a firm of engineers in this city 
took out a patent for this and worked it very successfully, 
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as Mr. Howden well knows. If this be.what he claims as 
his patent, it would have been only fair on his part to have 
stated where he saw the system in operation before he 
sealed his patent. Yours truly, 


JOHN GILMOUR. 
Glasgow, May 11, 1886. 


To THE EpiToR oF ENGINEERING. 

Srr,—Mr. Spence’s remarks on this subject in your issue 
of April 30 appear to indicate a slight misconception on 
his part, owing to his cunfusing intensity of heat (or tempe- 
rature) and quantity of heat. Assuming at first that the 
final or funnel temperature of the products of combustion 
remains the same, but that the initial or furnace tempe- 
rature is increased, it is clear that the mean acting differ- 
ence of temperature between the heating agent (the fur- 
nace gases) and the water in the boiler is greater and 
consequently a smaller amount of heating surface will be 
sufficient to allow a certain definite amount of heat per 
unit of time to pass into the water, while at the same time 
the waste heat must be less because the effluent gases do 
not weigh so much and, by supposition, they are at the 
same temperature as previously. Conversely, assuming 
the heating surface to remain the same, but the initial 
temperature to be increased (as in the last case), while the 
same amount of heat is required to pass in a given time, 
it is clear that still less coal willbe required, the tempera- 
ture of the effluent gases being necessarily lower. It is 
of course quite true that there is a theoretical limit to the 
latter saving, since the effluent gases must not become 
cooler than the steam, and the practical limit would be 
much earlier than this, 

T am, Sir, yours truly, 


WILLIAM SIsson, 
Falmouth, May 11, 1886, 








VACUUM BRAKES. 

To THE Eprtor oF ENGINEERING. 
Str,—Noticing in an article on ‘‘ Railway Brakes” in 
our issue of the 7th inst. mention of an accident on the 
orthern of France Railway, we think it right to this 

company to forward you copy of a letter from their engi- 
neer, M. Banderali, on the subject, which perhaps you 
will kindly have inserted. Teas truly, 
Pro. 8. rr 
G. M. 


The Vacuum Brake Company (Limited), 
32, Queen Victoria-street, London, E.C., May 11, 1886. 


“ Nord” Railway Company, Paris, May 6, 1886. 

M. Poupard, Engineer, Representative of the Vacuum Brake 

Company, Paris. 

You asked me for some information about the inquiry held on 
the accident which took place on the 13th of April last in the 
Tergnier Railway Station. 

Just as the train was to have nc gpa in that station, the driver 
could not get the brake to work, and the train overshot the 
station. The result of the inquiry proves that the system of brake 
employed had nothing to do with the accident. It was the lever 
acting on the steam valve which controls the brake, which was 
out of gear, owing to the accidental loss of a connecting-pin just 
at the very moment when the driver was about to use the brake. 
Such a mishap would have had exactly the same result with any 
other system of continuous brake, whether vacuum, compressed 
air, chain, water, automatic, or otherwise. 

Receive, &c., 
(Signed) D. BANDERALI. 








DOMESTIC GRATES. 
To THE Eprror oF ENGINEERING. 

Sir,—The correspondence which has lately appeared in 
several of the technical journals on the subject of domestic 
grates has no doubt awakened a considerable amount of 
public interest in a most important question, which as a 
rule is not sufficiently considered by architects and builders 
who too often select grates by their appearance only with- 
out due regard to their capabilities of performing their 
work of warming dwellings. 

This, no doubt, is in part due to the absence of definite 
information on the subject, and it is proposed by the 
Council of this Institution to make an exhaustive series of 
practical tests of slow and quick combustion grates with 
a view to providing information as to their relative advan- 
tages in a form available for general use. The ordinary 
funds of the Institution are, however, not applicable to 
the purpose, and it is propesed to raise a special fund to 
meet the cost of the tests anc of publishing a report of the 
same. 

For a purpose of such great importance, not only to 
architects, builders, and makers of grates, but also to the 
public at large, who pay for and use the grates, there 
should be no difficulty in raising the comparatively small 
fund necessary, contributions to which may be sent to the 
secretary, National Smoke Abatement Institution, Parkes 
Museum, Margaret-street, W. 

Tam, Sir, yours obediently, 
H. Sowrrsry WALLIs, Secretary. 

May 7, 1886. 





FORTH BRIDGE RAILWAY. 

Tuk following is the twelfth quarterly report of in- 
spection by Major-General Hutchinson, RE. and Major 
Marindin, R.E., of the works in progress for the con- 
struction of the bridge over the River Forth. 


Railway Department, Board of Trade, 
1, Whitehall, London, S.W. 
. March 31, 1886, 
Sir,—We have the honour to report, for the informa- 
tion of the Board of Trade, that, in compliance with the 
instructions contained in the order of October 26, 1882 





&. 10,354), and in accordance with the provisions of the 
orth Bri Railway Act of 1882, we have made our 
twelfth quarterly inspection of the works in progress for | 


the construction of the bridge over the River Forth at 
Queensferry. 

This inspection has been made later than it would other- 
wise have been in consequence of the snowstorm at the 
beginning of this month, by which storm we were pre- 
vented from reaching Queensferry at the proper time. _ 

The works have made fair progress since our last in- 
spection at theend of November, though outdoor work 
has of course been much impeded by the severity of the 
weather. The following short description shows the works 
executed since the last report and their state at the present 
time. 

TEMPORARY WORKS. 

At South Queensferry.—The staging has been extended 
to the west between viaduct piers Nos. 4 and 5, and 
between No. 9 and the south cantilever pier, to facilitate 
the supply of materials for continuing the raising of the 
piers as the girders are lifted. 

At Inch Garvie,—A flashing light for facilitating navi- 
gation has been fixed and is working in accordance with 
the recommendations of the Harbour Department of the 
Board of Trade. 

At North Queensferry.—Additional staging has been con- 
structed to support the bottom member of the cantilever 
during erection, 

The additions to the plant and machinery include a 
plate furnace, hydraulic bending and other presses, drill- 
ing machines, punching and shearing machines, pumps, 
cranes, rivetters, surfacing machine for bedplates, hy- 
draulic accumulator, and ‘‘ lucigens” with air compressors 
for lighting the works with oil. 


PERMANENT WORKS. 

At South Queensferry.—The south-east, south-west, and 
north-east piers are now practically complete. The tilted 
caisson for the north-west pier was sunk to its final 

osition, 76 ft. below mean tide level, and the air chamber 

lied with concrete on February 11; the concreting and 
brick lining of the main body of the pier have been com- 
pleted, and the masonry is now executed to 8 ft. below 
mean tide level. 

At Inch Garvie.—The four main piers are practically 
complete, and a considerable length of the main hori- 
zontal steel tubes between the piers is in position. 

At North Queensferry.—The main horizontal steel tubes 
and most of the diagonal bracing between them are in 
position, and the skew-backs on the northern piers, with 
the lower portions of the vertical columns and struts form- 
ing junctions therewith, are bolted up in position ready 
for rivetting. Both upper bedplates on the southern 
piers have been rivetted up, and some of the lower 
portions of the skew-backs connected to them. The 
masonry on the viaduct piers has been continued durin 
favourable weather, and the girders have been raise 
about 24 ft. 

GENERAL. 

Masonry and Concrete.—Up to the present date 304,953 
cubic feet of granite have been delivered, and about 
269,000 cubic feet set. About 89,700 cubic yards of 
rubble masonry and concrete work, requiring the use of 
16,200 tons of cement, have been executed. 

Steel Work.—The four skew-backs for the North Queens- 
ferry piers are in course of erection. The skew-backs for 


the two South Queensferry south piers are put together in | C. 


the yard, and the remaining two for South Queensferry, 
and the four for Inch Garvie are all well advanced. 

Including the horizontal tubes for North Queensferry 
and Inch Garvie now being erected, 2500 lineal feet of 
tubes 12 ft. in diameter, and 2900 lineal feet of tubes 8 ft. 
in diameter, have been fitted and drilled. Of the lattice 
girders, tension members, and bracing girders, about 
5800 lineal feet are ready for erection, and the top 
junctions are well advanced. About 20,970 tons of steel 

ave been delivered. 

The average number of men employed on the works 
during the last quarter has been about 2000. 

It will be seen from the foregoing statements that the 
works are being pushed on with energy, and that, con- 
sidering the severe character of the winter, fair progress 
has been made since our last report. It is satisfactory to 
be able to record that the difficulties connected with the 
foundations of some of the piers have now all been suc- 
cessfully overcome, and that, so far as we are able to 
judge, these foundations will be fully equal to the 
enormous pressures they will have to sustain. 

In bending the steel plates great care has to be exercised 
to insure that the quality of the steel is not impaired b: 
the processes to which the plates have to be submitted. 
This is naturally a most important matter, and one re- 
ques the constant supervision of a skilled and re- 
sponsible person ; and such supervision is, we are informed, 


maintained. 
We have, &c., 
C. S. Hutcurinson, Major-General, R.E. 
F, A. MARINDIN, Major. 
The Assistant Secretary, 
Railway Department, Board of Trade. 





MISCELLANEA. 
Tue French Atlantic Cable Company, having ascer- 
tained that one of the cables has parted some thirty miles 
off Lands End, have sent a steamer to repair it. 


Lord Ripon states that it has been decided to strengthen 
the ten 43-ton guns of the same description as those on 
H.M.S. Collingwood. 


A screw steamer, named the Orizaba, has been launched 
by the Barrow Shipbuilding Company, for the Pacific 
Steam Navigation Company, Liverpool. She is one of 
the largest the company have built, being 469 ft. long, 
with a gross tonnage of 6500. She is to be fitted wit 
triple-expansion engines of 6000 horse-power. 


-William Crookes, F.R.S. ; 





The gross receipts of the twenty-two principal railways 


in the United Kingdom, for the week ending May 2, in. 
cluding the Easter traffic, amounted, on 15,256} miles, to 
1,225,501/., and for the corresponding period of 1885, on 
15,063? miles, to 1,194,135/. 

The defects in the machinery of the new steel cruiser 
Phaeton 10, 3550 tons, 5000 horse-power, have proved 
more serious than was at first supposed, and will delay 
her departure for the Mediterranean station for at least 
a fortnight. The Phaeton is at present anchored at 
Sheerness. 


In answer to an inquiry by Lord Charles Beresford, Mr, 
Hibberd has stated in the House of Commons that the 
Thunderer is at_present at Malta, where she is being 
refitted. Mr. Hibberd also stated that in this year’s list 
of repairs for the Royal Navy, only one vessel, the Star- 
ling, has been included, which has a measured mile speed 
of less than 10 knots, 


The Select Committee appointed by the House of Lords 
to take evidence upon the working of the Electric Light- 
ing Act of 1882, and to consider the three Bills introduced 
this year for the amendment of that Act, have held their 
first meeting for the examination of witnesses. The Earl 
of Camperdown presided, and the other members of the 
Committee present were—Earl Cowper and Lords Balfour 
of Burleigh, Bramwell, Bury, Crawford, Houghton, Ray- 
leigh, and Wolverton. The proceedings were private. 


The new bridge over the Thames at Blackfriars, which 
has been constructed by the London, Chatham, and 
Dover Railway Company, has been formally opened for 
traffic, having been officially inspected and passed as safe 
by General Hutchinson. At the same time a new branch 
line to Gravesend was formally opened. In consequence 
of the opening of the new line the service to Gravesend 
now consists of fourteen trains a day. Four new stations 
will be opened on the London, Chatham, and Dover Rail- 
way—St. Paul’s, Southfleet, Rosherville, and Gravesend. 


On Tuesday last Mr. W. Jacks asked in the House of 
Commons whether it was true that the Government had 
ordered twocruisers from a Belfast firm without having 

reviously contracted what the price was to be. Mr. 

ibberd, in reply, stated that it was a fact that the Ad- 
miralty ordered two gunboats from Messrs. Harland and 
Wolffe under the circumstances stated in the question of 
the hon. member. The reason for this course was an ex- 
periment to test the value of the system of paying the 
actual cost of wages, material, and other direct expenses, 
with a due proportion of the fixed and trade expenses of 
the concern, and a commission of 5 per cent. on the whole 
as a sole remuneration and profit of the transaction. 


The following appointments have been made in connec- 
tion with the Birmingham meeting of the British Asso- 
ciation on September 1. The local secretaries are Mr. J. 
Barham Carslake, the Rev. D. H. W. Crosskey, and Mr. 
C. J. Hart, and the local treasurer is Mr. J. D. Good- 
man. The following are the presidents of the various 
sections: A, Mathematical and Physical Science, Pro- 
fessor G. H. Darwin, F.R.S.; B, Chemical Science, 

C, Geology, Professor 8. G. 
Bonney, F.R.S. ; D, Biology, William 7 Tesla F.R.S. ; 
E, Geography, General Sir F. J. Goldsmid,!K.C.S.I., 
B.; F, Economic Science and Statistics, John Biddulph 
Martin, F.S.S.; G, Mechanical Science, Sir James N. 
Douglass, M.I.C.E. ; H, Anthropology, Sir George Camp- 
bell, K.C.S.I., M.P. 


The Times states that the new experimental 9.2-in. 
wire gun has just been tried at the Government proof 
butts, Woolwich Arsenal, with satisfactory results. The 
War Department have issued orders for the construction 
of several more guns of the same description. The Govern- 
ment pressure test forthe gun was 65 tons to the square 
inch. The new weapon weighs 25 tons, and is 33 ft. long. 
The steel wire is coiled round the inner tube at the breech 
and nearly up to the trunnions, and consists of seventy- 
eight layers. The wire is made in lengths of 2400 yards, 
and weighs 20 lb. to the yard. It is flat, and is put on by 
a specially-designed machine at a pressure of about 40 
tons to the square inch. The lengths are joined together 
by being brazed and rivetted over a considerable length. 
After the wire has been put on, a steel jacket is shrunk 
on over it, 


A novel apparatus has recently been constructed by 
Messrs. Merryweather and Sons for exhibition at Lisbon, 
on the occasion of the wedding of the Crown Prince of 
Portugal this month. It consists of a complete set of 
portable fountains, the water being supplied by two 
steam fire engines, and the jets will be illuminated at 
night by powerful electric lights placed underneath, the 
effect being similar to that which he), apr ge so many 
thousands at the Inventions Exhibition last year. The 
lighting part of the arrangement is undertaken by Messrs. 
Siemens Brothers and Co., who supply powerful dynamos 
and engines for the purpose, similar to those at the Indian 
and Colonial Exhibition. The pipes forming the foun- 
tains are self-contained in the frame, and five large jets are 
thrown, either in plain streams, or by means of an in- 

enious arrangement, these may be instantly changed 
into inverted cones of spray; around the centre jet are 
arranged four nozzles throwing fine spray, and around 
each of the five large jets is, arranged a perforated ring 
throwing a large number of very fine jets. The result 
produ is very effective and may be varied by shutting 
and opening the valves admitting water to the various 
nozzles. The engines are Merryweather and Sons well 
known direct-acting type as used in the London and 
other fire brigades, and are connected to the eeomgeor | 
by means of flexible leather hose. The fountains w il 
be fixed in a barge moored in the Tagus, the engines yen | 
placed in another boat, and the display will be carr! 
out by engineers expressly sent out from this country 
by the makers of the apparatus. 
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SMITH’S CONVERTIBLE PULLEYS. 


CONSTRUCTED BY MESSRS. SMITH AND GRACE, THRAPSTON. 
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To avoid the necessity of boring every pulley to fit 
the shaft upon which it is to be placed, Mr. Smith, of 
the firm of Smith and Grace, Thrapston, and 10, Wal- 
brook, London, has devised the screwed bush shown in 
the annexed illustration. The bush is made in four 
parts, which are fixed to a flexible lining, so that they 
are always kept together. The outside of the bush is 
taper, and is screwed to fit a corresponding taper 
thread in the inside of the boss of the pulley. The 
bush is first applied to the shaft, and then the pulley 
is screwed on to it, until it becomes perfectly tight, 
the point of the cone being set in such a direction that 
any slipping which may take place forces the pulley 
further up the incline, and thus tightens the grip on 
the shaft. Our illustrations show (1) a bush spread 
out, (2) a bush in place on the shaft, (3) a pulley just 
about to be fixed, and (4) a pulley in place. 

It is claimed for this method of applying pulleys 
that it does not require skilled labour to carry it out, 
and that by its use, a much smaller number of pulleys 
can be made to serve the requirements of a mill or 
manufactory. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 1, 1886. 

THE transition from ten to nine or eight hours takes 
pees on Monday. Notice of this reduction was given 
y the National Federation of Labour eighteen months 
ago. Agitation and organisation have been kept up 
ever since, with the result that several hundred thou- 
sand workers have already secured the consent of 
employers to the reduction. Business will not suffer 
much. Contracts have been made in view of it. In 
most cases a corresponding reduction in wages has been 
accepted. The agitation will likely continue, because 
of the encouragement given. There is sufficient idle 
labour through the States tosupply whatever demands 
may be made. The building trades throughout the 
country are quite active. More or less business has 
been held back because of the uncertainty as to the 
outcome of this industrial revolution. Some of it will 
now come in ; the change does not affect the large body 
of labourers who work by the piece, although der are 
in sympathy with the movement, as is shown by the 
action of the 30,000 anthracite miners, who although 
paid by the ton, are organising a movement to not work 
more than eight hours. Some 30,000 bituminous 
miners, who are now striking for higher wages, will 
probably follow in the footsteps of the anthracite 
miners, if they gain their point. The manufacturing 
industries are all active and in ahealthy condition. In 
commercial circles there is a less degree of animation, 
but in all quarters confidence is expressed that the 
next two or three weeks will develop a great deal of 
demand, which has been frightened away during the 
yes thirty days. From advices received from distri- 

uting points in the west and south, and from branch 
agencies and travelling salesmen, it is evident that 
stocks of all kinds are low, and that the demand for 
the next thirty or sixty days will be strong. Unusual 
activity prevails in some branches of the iron trade, 
such as in steel rails, natural gas pipe, and special 
machinery. The demand for special machinery con- 








tinues very active, and a large amount of work has 
been recently ordered for municipal requirements in 
western cities. One contract has just been placed for 
8000 tons of bridge iron in New York. Inquiries have 
been received this week for 30,000 tons of steel rails, 
for one southern and two western roads. The anthra- 
cite trade is very active, and the companies are not 
prepared for the threatened suspension. The shortage 
in bituminous coal in the east is being compensated for 
by shipments from Western Pennsylvania. 





ON A NEW FORM OF STEREOSCOPE.* 
By A. Strox. 

Two optical lanterns are place side by side, as for dis- 
solving views. Two transparencies, photographed in the 
same manner, as if intended for an ordinary stereoscope, 
are placed one in each lantern, and projected on a screen 
in such a position that they overlap each other as nearly 
as possible. The picture which is intended to be seen by 
the right eye may be placed in the right-hand lantern, and 
the other in the left. 

~—— by suitable framework, and in front of the 
two lenses of the lanterns, is a revolving disc, portions of 
which are cut away, so that during its revolutions it ob- 





scures the light of each lantern alternately, or in other 
words, so that only one picture at a time is thrown on 


the screen. A continuous change from one picture to the 
other is thus obtained. 

In the same framework, and in convenient positions for 
the observers, two pairs of eyeholes are provided, one pair 
on either side of the apparatus. Behind each pair is also a 
rotating disc, and these discs are connected by suitable 





* Abstract of a paper read at the meeting of the Royal 
Society, April 1, 1886. 





wheelwork or driving bands with the one previously 
mentioned, in such a way that the three discs rotate 
together, and at the same rate. The two last-named 
discs are also so cut that they will obstruct the view 
through the right and the left eye-holes alternately. 

Finally, the connection between the three discs has to 
be so arranged that the time of obscuring the view through 
the right eye-holes or the left eye-holes shall coincide 
with the time when the light is shut off from the right or 
left lens of the lantern respectively. 

It is obvious that by this arrangement an observer can 
only see the picture projected from the left lantern with 
the left eye, and the one from the right-hand lantern 
with the right eye. The rotation of the discs must be of 
such a rate, that the alternate flashes of the right and 
left _—— on the corresponding eyes, follow in such 
rapid succession that the impression made by one flash 
does not diminish sensibly before the next flash on the 
same eye is received. e number of flashes for each eye 
which is required to produce an apparently continuous 
view, without any flickering effect, is from thirty to forty 

r second. As the discs are so cut as to produce two 

ashes for the right eyes and two for the left in one re- 
volution, they must consequently be kept rotating at a 
rate of from fifteen to twenty revolutions per second. 

The rotation of the discs is effected by a driving wheel 
and band, worked by a crank handle at the back of the 
apparatus. The perspective effect obtained by the above 
arrangement is — rfect, the image of each object 
standing out in solid relief. Considering that by this 
arrangement the two eyes never see at the same time, 
and that each eye views its picture after the other, it is 
interesting to find that the persistence of vision so com- 
pletely bridges over the alternate interruptions to which 
it is subjected, as to produce the effect of a continuous 
view. 

The advantages claimed for this form of stereoscope 
are, that the pictures can be enlarged to such an extent 
as to appear equal, or even larger than the original objects 
from which they were taken ; and that the eyes, in look- 
ing at the pictures, are notin any way subjected to strain 
by lenses, prisms, or reflectors, or by the difficulty which 
some persons experience in getting the two pictures to 
superpose. For each eye views its corresponding picture 
in exactly the same position it would see it in if it were 
looking at the original, since the two pictures are practi- 
cally in the same place, which is not the case in any other 
form of stereoscope. 

Although with the apparatus as here described only 
two Caer can see the pictures at the same time, it 
would not be very difficult to construct it so as to be 
available fora greaternumber. The side discs above de- 
scribed only serve to control one pair of eye-holes each, 
but by making them larger they would serve for two pairs 
each, thus accommodating four observers. By increasing 
the number of discs, the number of observers might be in- 
creased proportionally, 





THE MERSEY RAILWAY. 

At the ordinary meeting of the Institution of Civil En- 

en on Tuesday, May 4, Sir Frederick Bramwell, 

‘,R.S., President, in the chair, the first paper read was 
on ‘‘ The Mersey Railway,” by Mr. Francis Fox (of West- 
minster), M. Inst. C.E. 

It was stated that the Mersey Railway Company was 
incorporated by Act of Parliament in the year 1866, with 
the object of effecting railway communication between 
Liverpool on the Lancashire, and Birkenhead on the 
Cheshire shore of the River aaa’ and the railwa 
systems on each side of the river. The authorised rail- 
ways of the company represented a total length of 54 miles 
of double line on the standard gauge of 4 ft. 8hin. The 
works were commenced in December, 1879, under a pre- 
liminary contract with Major Isaac, who undertook the 
risk of driving an experimental heading under the river. 

It was not until May, 1881, that this preliminary work 
had advanced to such an extent as to justify the com- 
mencement of the permanent works. The necessary con- 
tract was entered into, and in August, 1881, the main 
works were begun, and having been vigorously prosecuted 
day and night, were opened on January 20, 1886, public 
traffic commencing on February 1, 1886, a little over six 
yearsfrom thestarting of the preliminary works. The works 
were initiated by sinking two shafts, one at Liverpool, 15 ft. 
in diameter, and about 170 ft. in depth, to the bottom of 
the sump; and one at Birkenhead, 17 ft. 6 in. in diameter 
and of similar depth. The distance between the quay 
walls on the two banks of the estuary of the River Mersey, 
at the points between which the tunnel passed under, was 
1320 yards, the distance between the pumping shafts being 
1770 yards. From each shaft the drainage heading was 
driven under the river towards the centre, rising with 

ients of 1 in 500 and 1in 900. This heading was at 

rst carried on from both sides by hand, but the Birken- 
head face was afterwards excavated by means of the 
Beaumont machine, which bored out a circular heading 
7 ft. 4 in. in diameter. The speed of driving by hand had 
been between 10 and 13 yards per week, giving a 9 ft. by 
8 ft. heading, a size large enough for working double 
roads. The heading of 7 ft. 4 in. diameter, produced by 
the Beaumont machine, required to be both heightened 
and widened before it could be used, in order to work 
“break-ups.” The setting out was a matter of some 
difficulty, and was carried out with great precision. The 
headings met at 1115 yards from the Birkenhead working 
shaft, and 639 yards from that at Liverpool, with an error 
of 1in. in meeting, and a maximum error of 2} in. at the 
centre from the true line, both lines being proved to 
diverge slightly to the south. The levels were transferred 
down the shafts by carefully checked steel tapes, and the 
final result was that when the headings met on January 
17, 1884, a point which had been fixed as being 129,05 ft. 
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above datum, as levelled from Birkenhead, was found to 
be 129.04 ft. above datum, as levelled from Liverpool. 

The drainage arrangements had proved very efficient, 
and resulted in the tunnel itself being remarkably dry. 
On the occasion of the opening the tunnel was lighted by 
gas, and thousands of visitors walked through from end 
to end, without so much as seeing a drop of water, the 
a complaint being that it was meted  & 7 

he river tunnel was 26 ft. in width, and, where in 
rock, was lined and inverted with brickwork in cement 
2 ft, 3 in. in thickness, the two inner rings with headers 
being of brindle brick. The minimum amount of cover 
between the extrados of the arch and the bed of the river 
was about 30 ft., and the depth of water above at high 
tide was 100 ft. The tunnel was carried out by means of 
a heading driven through at all speed, and numerous 
break-ups, so that at one time work was proceeding from 
twenty-four faces, the whole being well drained. Addi- 
tional shafts were sunk both at Birkenhead and Liver- 
pool for winding purposes, and these were closed upon 
the completion of the works. The whole of the 320,000 
cubic yards of rock excavated in the tunnel, and more than 
60 per cent, of that excavated in the drainage heading, 
were taken out by hand labour, hand-and-hammer work. 
The land tunnels were of similar dimensions internally to 
those of the river tunnel, and were generally lined with 
18in. of brickwork, no invert being added where the 
tunnel was in solid rock. The total number of bricks 
used in the lining of the tunnel and headings, and in the 
covered way, was 38,000,000. 

The Hamilton-street and James-street Stations were 
excavated in the solid rock, and being near the river were 
necessarily at great depth; the rails at James-street 
were about 90 ft., and at Hamilton-square 100 ft. below 
the level of the booking halls. The stations were 400 ft. 
long by 50 ft. wide by 32 ft. high, and were arched with 
brickwork in cement, 2 ft. 3in. in thickness, and lined, 
to a height of 12 ft, above platform level, with white- 
glazed bricks, the subways being lined in like manner. 

The lifts, which had been manufactured by Messrs. 
Easton and Anderson, M.M. Inst. C.E., were, it was 
believed, the largest yet constructed for passenger pur- 
poses, After careful consideration of different proposals, 
it was decided that, to secure safety, a direct-acting ram, 
working at a comparatively low pressure, should be 
adopted, This necessitated the sinking of wells, for the 
reception of the cylinders, into the red sandstone rock ; 
and, as time was of great importance, it was decided to 
place the work at James-street, Liverpool, in the hands 
of Messrs Mather and Platt, of Salford, whilst Messrs. 
Timmins, of Runcorn, undertook the sinking of those at 
Hawmilton-square Station, Birkenhead. 

In both stations there were three lifts, each arranged to 
accommodate 100 passengers at a time. The time occupied 
on the vertical journey was about 45 seconds, so that a 
train load of 300 passengers could be brought from plat- 
form level to the surface in one minute, ‘The lift con- 
sisted of a room, or cage, 20 ft. long, 17 ft. wide, and 8 ft. 
to 10 ft. high, with seats on each side, and was fitted with 
handsome panelled sides of teak and American ash, and 
with a lantern roof surrounded by mirrors, with a central 
gas-lamp. 

The lifts were severely tested by General Hutchinson, 
of the Board of Trade, on the 29th of December, with 
loads equal to about 140 passengers concentrated on one 
side of the cage, and they stood these tests most satis- 
factorily. 

The ventilation of the tunnel and stations had been the 
subject of much consideration. The principle laid down 
was that fresh air should enter at the stations and “split” 
each way intothe tunnel. By this means the atmosphere 
on the platform was maintained: in a condition of purity. 
The air had then to travel towards a point midway between 
the stations, whence it was extracted from the tunnel by 
ventilating fans. 

The air-drift was connected by means of sliding doors 
with the tunnel and the stations, so that the air could be 
extracted from any point desired. The fans were con- 
structed on sabgenions similar lines to those of the well- 
known Guibal fans, excepting that an important alteration 
had been made in the shutter. The fans were four in 
number; two of them 40 ft. in diameter by 12 ft. wide, 
and two 30 ft. in diameter by 10 ft. wide, one of each size 
being erected at Liverpool and at Birkenhead respectively. 
For the purpose of ventilation, the tunnel was divided 
into four sections, one of the above fans being allotted to 
each ; but two fans at Liverpoool and one fan at Shore- 
road, Birkenhead, could at any moment, through the 
medium of doors in the air-headings and passages, be made 
to do each other’s duty as well as their own, and by this 
means any complete stoppage in the ventilation of the 
tunnel was rendered impossible. The 30-ft. fan erected 
at Liverpool ventilated the James-street Station and 
the section lying between the said station and the 
terminus. This fan exhausted about 120,000 cubic 
feet of air per minute. ‘The 40-ft. fan erected in 
Liverpool ventilated the section of the tunnel lying 
between James-street Station and the centre of the river. 
This fan exhausted about 130,000 cubic feet of air per 
minute. The 40-ft. fan at Shore-road did similar duty 
to the 40-ft. fan working at Liverpool, and ventilated the 
section lying betwixt the middle of the river and the 
Hamilton-square Station at Birkenhead. The air ex- 
hausted by this ventilator was also about 130,000 cubic 
feet per minute. The fourth fan, of 30 ft. diameter, ex- 
hausting nearly 200,000 cubic feet of air per minute, was 
erected in Hamilton-street, nearly midway betwixt 
Hamilton-square Station and Borough-road Station. The 
total yield of the four fans amounted to 580,000 cubic feet 
of air per minute, or about one-seventh part of the total 
cubic capacity of the tunnel. 

The stations were _— with gas, as the anthor was 
of opinion that, so long as the smallest uncertainty 
existed as regarded the regularity of electric lighting, a 





railway company was not justified in employing electricity 
as a lighting agent, unless gas was also laid on, so as to 
be readily pelle ae in case of breakdown of the electric 
lighting machinery. 

The y Peso had been manufactured by Messrs. 
Beyer, Peacock, and Co., and the carriages by the Ash- 
bury Carriage Company. Each locomotive was provided 
with a powerful steam brake, as well as with an automatic 
vacuum brake, and with the condensing apparatus as used 
on the Metropolitan Railway. They were designed for 
trains of 130 tons gross, exclusive of their own weight. 

The company was now proceeding with the authorised 
extensions. The necessary junctions with the main line 
for these extensions had been already constructed, so far 
a3 excavation and brickwork were concerned. 

The work herein described, including the purchase of 
property, rolling stock, Parliamentary, and all contingent 
expenses, had cost about 500,000/. per mile of double rail- 
way. Considering its special somewhat difficult character, 
it hed been remarkably free from accident. The in- 
spector of the Board of Trade, Major-General Hutchin- 
son, R.E., thus summed up his report upon it: ‘‘ In con- 
clusion, I think it just to remark that great credit appears 
to be due to the engineers and contractors who have so 
ably carried out and brought to so satisfactory a conclu- 
sion this great and important work.” 

he joint engineers of the company were Mr. James 
Brunlees, past-president, and Sir Douglas Fox, M. Inst. 
C.E,, assisted by the author; the resident engineer was 
Mr. Archibald i. Irvine, M. Inst. C.E., assisted by Mr. 
Ernest S. Wilcox; and the contractors were ajor 
Samuel Isaac, and Messsrs. Waddal and Sons, repre- 
sented by Messrs. James Prentice and D. A. Davidson. 








HYDRAULIC LIFTS ON THE MERSEY 
RAILWAY. 
At the ordinary meeting of the Institution of Civil 
Engineers held on Monday, May 4, Sir Frederick 


Bramwell in the chair, the second paper read was ‘‘ On 
the Hydraulic Passenger Lifts at the Underground 
F eae by Mr. William 


Stations of the Mersey 
Edmund Rich, M. Inat. C. 

It was observed that a novel feature of the Mersey 
Railway was the introduction of large hydraulic lifts for 
conveying passengers and their luggage from the deep 
underground stations at James-street and Hamilton- 
street to the daylight stations at the street level above. 
At each station 9 doa were three lifts, which were worked 
quite independently of one another, and were each capable 
of raising 100 passengers at a time. The average 
journey was accomplished in from 30 to 40 seconds, and 
the three lifts working simultaneously were capable of 
raising a heavy train load of 300 passengers to the surface 
in abont a minute. 

The lifts at James-street had a stroke of 76.6 ft., and 
those at Hamilton-street a stroke of 87.7 ft., and there 
was 50 per cent. more engine power at the former station ; 
but in other respects a description of the arrangements at 
James-street would suffice. 

Each lift was of the direct-acting ram type, and was 
contained ina pony. shaft 21 ft. long 19 ft. wide, 
partly excavated out of the solid red sandstone rock, which 
stood well without lining, and partly inclosed in walls of 
brick in cement. This shaft descended to 8 ft. below the 
lower hall floor, and a central boring 40 in. in internal 
diameter was carried down 75 ft. further. 

The cylinders which inclosed the ram were suspended 
in this boring from a large bell flange on the top length. 
They were 2lin. in internal diameter, and were fitted 
with a hat-shaped leather at the top end for making the 
joint round the ram. 

The ram was 18 in. in diameter and }in. thick, and was 
constructed of mild steel lap-welded tubes in lengths of 
about 11 ft. 6 in., connected together with internal 
screwed ferrules 6 in. long and 15} in. in internal dia- 
meter. For extra security wrought-iron rods 14 in. in 
diameter were carried up the centre of the ram, which at 
its top end entered the boss of a large forged steel cross, 
and was secured to it by the above rods and turned bolts. 
The cross was 11 ft. long and 9 ft. 6 in. wide, and was 
forged by Messrs, Clay, Inman, and Co., from a single 
steel ingot. The ends of the arms were rivetted to girders, 
which were laid transversely beneath the lift cage, and 
extended beyond its sides to enable the counterweight 
chains to be attached at their outer ends. The ascending 
room, or cage, was a handsomely panelled wooden struc- 
ture 19 ft. 6in. long, and 16 ft. 6 in. wide, and 8 ft. to 
10 ft. high, measured on the inside, with seats for twenty- 
four passengers at the sides, and a large gas lamp in the 
centre of the roof. It was founded on pitch-pine floor- 
joists 104 in. deep, which were strapped down to the iron 
girders above mentioned with iron sticrups. It was 
guided by four cast-iron Y-guide brackets, bolted to the 
ends of the cage girders, and bearing against four steel 
guide rails of a special section, which were fixed to the 
side walls of the lift space. Four similar rails guided the 
counterweights, which were suspended by 1 in. chains; 
these passed over pulleys at the top of the lift space, and 
at their other ends were attached to the extremities of the 
cage girders. Two chains 7 in. apait were attached to 
each weight, and thus relieved the ram of transverse 
strain, if the load was concentrated near the front or the 
back of the cage. The lift starting valve was a gun-metal 
slide, working over V-shaped ports, and was actuated b: 
hemp hand-ropes with wire cores, which passed throng 
the cage on either side of the doorway, with stops on one 
rope for automatically closing the valve when the cage 
reached the top or the bottom floor. The lifts were 
worked by water at a low-pressure from a 10,000 gallon 
circular wrought-iron tank, contained in a tower with its 
bottom at about 111 ft. above the street level. The water 
was discharged during the down stroke into a waste tank 
of similar capacity with its bottom at 10 ft, above the 





lower hall floor, The net effective fall was thus 176.5 ft., 
or 76.4 lb. per square inch. The engine-room floor was 
27 ft. above the lower hall, and contained three steel] 
marine boilers and three pee of high-pressure duplex 
pumping engines, each capable of raising 500 gallons per 
minute. 

There were three 7 in. mains from the tank to the 
several lifts, and these were connected to one another and 
to the several pumping mains in the engine-room, so that 
normally all would be open to one another ; the pumps 
would automatically keep the top tank full by ball-cocks 
and self-acting valves under it, and when a lift was work- 
ing, it would be supplied both from the tank and from 
the pumps simultaneously. At the same time, the tank 
or any lift, pumping engine, or main pipe, could be shut 
off without stopping any other part of the system. The 
steam stop valves on the pumping engines were left wide 
open from morning to night, and their speed was entirely 
regulated by the ball valves in the top tank, and the 
starting valves on the lifts. When the tank was full and 
the lifts were quiescent, the engines stopped dead, but 
they started again at full speed directly any lift valve was 


opened, 

POD to the present moment the lifts at James-street had 
been worked direct from the pumps alone, as the tower 
for receiving the tank was not yet erected. The accumu- 
lator power in the top tank was equal to twelve journeys, 
and the top and bottom tanks being of equal size there 
was practically no waste of water, which, getting greasy, 
aaa lubricants and made the starting valves work 
easily. 

The internal cage floor area was 322 square feet, or 
3.2 square feet per passenger. A dense London crowd 
occupied 1 square foot per head. The first cylinders were 
fixed at the end of August, and the lifts were severely 
tested by General Hutchinson, of the Board of Trade, and 
passed for work on the 29th of December, 1885) 

The total cost of the six lifts, with their attendant 
machinery, was about 20,0007. They were designed and 
constructed by Messrs. Kaston and Anderson, M.M. Inst. 
C.E., of London, to meet the specified requirements of 
Mr. James Brunlees and Sir Douglas Fox, M.M. Inst. 
C.E., engineers of the Mersey Railway, under whose 
supervision the whole of these works were carried on. 








THE PHYSICAL SOCIETY. 

At the meeting of the vee Society held on May 8, 
Professor H. McLeod, F.R.S., vice-president, in the chair, 
Mr. W. A. Price was elected a member of the Society. 
The following communications were read: ‘‘ On a Modi- 
fied Form of Wheatstone’s Rheostat,” by Mr. Shelford 
Bidwell. A wire is coiled upon a non-conducting cylinder 
as in the ordinary forms of rheostat, one end on the wire 
being in contact with the brass axle of the cylinder. A 
screw is cut upon the axle, the pitch being equal to the 
distance between the consecutive turns of the wire, and 
this, working in a fixed nut, causes the whole cylinder to 
travel in the direction of its axis. A fixed spring bears 
upon the wire at a convenient point, and by the travelling 
motion of the cylinder, this point of contact remains fixed 
in space, and the effect of turning the cylinder is to intro- 
duce more or less resistance between the spring and the 
brass axle. Binding screws on the base of the instrument 
are in contact with the nut and the bearing spring. 
Though this arrangement has several obvious advantages 
over the usual forms, Mr. Bidwell does not recommend 
it in cases where it is required to introduce a known re- 
sistance, but where it is important to adjust a resistance 
to a nicety or to cause a continuous variation it is of great 
use. Professor Perry, remarking upon the importance of 
being able to vary a resistance gradually, described an 
instrument he had used with advantage. A number of 
plates of gas carbon are placed between two parallel 
copper plates, one of which is fixed and the other adjust- 
able by a screw; by applying pressure by means of the 
screw the resistance between the plates can be varied 
uniformly and regularly from 2 to 10 ohms, beyond which 
point the increase is very rapid. ‘‘Ona Theorem Relat- 
ing to Curved Diffraction Gratings,” by Mr. Walter 
Baily. Ina paper read before the Society in January, 
1883, the author showed that if a plane be taken perpen- 
dicular to the lines of a curved diffraction grating and a 
normal to the grating, be taken as the initial line, then 


the equation 
Cos* 6_ Cos 0, 1 
2 re ae at 
r c d 


in which c is the radius of curvature of the grating, and d 
is an arbitrary constant, gives a curve having the property 
that if a point of light be placed yaar upon it, the 
curve is the locus of the foci of all diffracted rays whether 
reflected or transmitted. Inthe present investigation d 
is supposed to be greater than c, which allows of the 
source of light being at infinity. The points where the 
curve given by the above equation cuts the normal are 
called the normal foci. There are two of these, one re- 
lating to the reflected and the other to the transmitted 
light, the grating being sup d to consist of a number 
of opaque lines in space. It is then shown that if the 
grating be supposed to turn about the line in it intersect- 
ing the initial line, the normal foci will trace out two 

rabolas whose common focus is the origin, and common 
prvi rectum is equal to the diameter of curvature of the 
grating, the parabola for reflected light being convex to 
the source of light, and that for transmitted light concave. 
‘*©On Some Thermodynamical Relations,” Part. IV., by 
Professor W. Ramsay and Dr. Sydney Young. The first 
part of this communication deals with Professors 4 ge 3 
and Perry’s criticisms upon the previous proses y the 
authors upon this subject. In the second part a brief 
review is given of the various attempts that have been 
made to represent the pressure of a saturated vapour as & 
function of the temperature, 
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FIREARMS. 


2283. H. H. Lake, London. (The Winchester Repeating 
Arms Co., New Haven, Connecticut, U.S.A.) Improvements 
in Magazine and other Arms. [Sd. 9 fis.) February 
16, 1886.—This invention relates to improvements A epee | 
adapted to magazine firearms, but the mechanism for firing and 
removing the cartridge from the barrel is also applicable to single 
breechloaders. The mechanism is shown in its closed condition. 
The barrel D opens into the receiver A which is fastened by means 
of the tangs BC tothe stock. The breech-piece E forms part of 
the trigger-guard lever F, and is free to turn on a pivot @ in the 
lower part of the receiver. To load the gun, the hammer, which 
is also pivotted on a, is drawn back till a projection on its rear end 
catches into a pete. f of the trigger I. The breech-piece E is 
then turned backw and downward by means of the lever F, 
and the cartridge having then been inserted into the barrel D, 
the breech-piece is restored to its former position abutting 
against the barrel ; the trigger I is then drawn back, releasing 
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the hammer which is actuated by the main spring H,’and fires the 
cartridge through the medium of the firing-pin L. The action of 
turning back the breech-piece E also extracts the empty cartridge 
by means of a clawed extractor n. Beneath the barrel D the 
magazine M is arranged, opening into the receiver A directly 
below the rear open end of the barrel. As the spare cartridge 
projects from the magazine, it is grasped by two wings R, arranged 
on either side of a carrier N, which is hung on a pivot ¢t. On 
turning back the breech-piece, a cam-shaped projection, formed 
on the forward end of the lever F, raises the carrier, till the 
point of the cartridge is opposite the opening of the barrel D. 
Then the breech-piece is closed, and in its closing movement 
strikes the rear end of the cartridge, and carries it forward through 
the carrier into the barrel. At the same time, shoulders formed 
on the sides of the breech-piece strike the carrier and bring it to 
its down position, (Accepted March 16, 1886). 


2937. H. A Schlund, London. Breechloading Fire- 
arms. (8d. 14 Figs.) March 5, 1885.—The object of this inven- 
tion is to provide a gun in which the recoil momentum is utilised 
to load and fire the arm, and eject the empty cartridge case. The 
barrel and breech are free to slide in a fixed tubular casing. When 
the barrel recoils after the discharge, it compresses a spiral return 
spring, and carries with it the breech-bolt containing a ‘‘ firing 
cylinder.” When the limit of recoil has been reached, the catches 
that hold the breech against the barrel, come against shoulders 
and release the barrel from the breech-bolt. The return sprin 
how carries the barrel forward, thereby uncovering the breech, an 
allowing the ejector to throw out the empty cartridge case. A 
double trigger is provided to retain the breech-bolt and firing 
cylinder. When the trigger is pulled, the breech-bolt is released, 
and being carried forward by its spring, pushes the loaded car- 
tridge, which has been placed in the breech, into its chamber in 
the barrel. The second trigger being now pulled, the firing 
cylinder is released, and fires the cartridge in the usual way. 
(Sealed April 20, 1886). 


3039. W. Anderson, London. Hydraulic Com- 
pressors, (8d. 5 Figs.) March7, 1885.—The recoil of a gun is 
transmitted by means of water to cork or other solid substance 
capable of compression. The rearward movement of the gun 
drives a ram into a cylinder filled with liquid, which is thus forced 
into a vessel containing cork. Asthis material regains its original 
state it causes the gun to run out to the position it occupied before 
firinz. (Sealed March 9, 1886). 


4470. A, Noble, Newcastle-upon-Tyne. 
ments in Breechloading Ordwance. 


Improve- 
3 Figs.) 


{1ld. 
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April 10, 1885.—According to this invention, the breech-piece, 
which, by giving it a partial turn, can be made to engage with or 
be disengaged from the screw threads within the breech, can at 
once be turned aside, for the purpose of loading, without drawing 
it back as heretofore. A is the breech-piece, with divided screw 
threads on its exterior engaging with corresponding divided screw 
threads in the interior of the breech. B! isa pivot which carries 
the breech-piece A, and on which the breech-piece is free to turn 
in the direction of screwing or unscrewing. This pivot is at the 
end of a bar B, which at ite other end can swing on a joint to one 
side of the breech. The rear end of the breech-piece is made 
conica!, so that, when not interlocking with the screw threads in 
the breech, it can be freely turned to one side on the hinge joint 
The breech-piece A has fixed to its rear end a ring A! which 
has jointed to it a lever D by which the breech-piece can be turned 
on its axis B!, and is also provided with a handle E by which the 
breech-piece can be turned to one side. The central firing pin 
or hammer F is, as usual, projected forwards by a coiled spring G. 
A safety bolt L prevents the hammer from being thrown forward 
sufficiently to fire the gun until the lever arm D is turned down 
into the position shown by dotted lines, so as to raise the safety 
bolt. But the lever arm cannot be moved into this position until 
the breech-piece has been screwed into the breech, and the boss of 
the lever arm D has so been brought opposite to a recess in the 
rear end of the breech. (Sealed April 16, 1886). 


5199. H.S. Maxim, London. Preventing the Foul- 
ing or Jamming of Cartridges in Machine or Battery 
Guns, (8d. 4 Figs.) April 27, 1885.—When it is desirable to 
clean the barrel chamber of a gun, dummy cartridges or “‘ swabs,” 
formed of sheets of wire gauze, and pieces of fibrous material pre- 
viously saturated with glycerine, are pushed into the barrel and 
extracted therefrom by means of the usual mechanism for the 
insertion and extraction of cartridges. (Sealed May 4, 1886). 


5270. J. Vavasseur, London. Improvements in 
Training Gear of Central Pivot Gun Mountings. 
{8d. 6 Figs.) April 28, 1885.—The improvements consist in pro- 
viding a power _ by which the gun can be trained rapidly, and 
held, and a hand gear by which the training may be accurately 
adjusted. The training can be effected by working the two gears 
either together or separately. (Accepted March 5, 1886). 


5659. H.E.Newton, London. (K. Gercke, Berlin.) Im- 
rovements in Breechloading es. (8d. 387 Figs.) 

ay 7, 1885.—The improvements relate tothe closing mechanism, 
and consist in a combination of the lever principle, and a double 
eccentric motion with two axles which are movable, one round 
the other. The lever withdraws first the locking bolt, and then 
moves the" breech-block backwards and downwards,’ and then 
locks it again. The breeeh-block is pierced transversely to receive 
an axle of two diameters secured to the lever. This axle, when 
turned in one direction, will lock the block in position, and when 
turned in the other direction, will withdraw the breech-block, 
which, as it descends, strikes against and works the extractor. 
The leverage to draw back the axle is obtained from a pin secured 
to the lever, and working in a slot in aside plate. The pin also 
— the locking bolt for the breech-block. (Accepted March 5, 
1886). 


5719. W. P. Thompson, London. (K. Gercke, Berlin). 
Breechloading Rifles, [lld. 30 Figs.) May 9, 1885.—This 
invention relates to improvements in the breech mechanism and 
the rifling of the barrels of breechloaders, The movable 
mechanism of the closing parts consists of a combination of the 
lever prineiple with a tipping movement of the breech-block. At 
the same time, by means of a sideways movable bolt adapted to 
the lever, a strong closure of the mechanism is obtained. The 
mechanism is simplified by the combination in one piece of parts 
usually made separate. The rifling, which is extremely flat, ex- 
tends only for two-thirds of the barrel. The rest of the bore up 
to the muzzle is smooth, and slightly conically enlarged, so that 
the bullet, after having attained a helicoidal motion, leaves the 
rifling just at the place where its further trajectory will no longer 
be influenced by a last vibration of the barrel. (Sealed May 4, 
1886). 


5754. T. R. Bayliss, Northfield, Worcesters. Im- 

rovements in the Manufacture of Ordnance and 

rojectiles. [lld. 34 Figs.) May 9, 1885,—In order to obtain 
the greatest ductility and longitudinal strength, the cast hollow 
block of metal is rolled and drawn on a mandrel of less diameter 
than the interior of the block operated on, so that while the thick- 
ness of the tube is redueed by the rolling or drawing process, its 
internal diameter is also reduced, thus causing the pressure of the 
drawing and rolling process to operate throughout the mass of 
the metal. (Sealed April 30, 1886). 


5960. R. Morris, London. Composite Projectile 
for Small Arms and Machine Guns. (8d. 2 Figs.) May 
14, 1885.—The object of this invention is to produce a projectile 
of great penetrating power that will take rifling without injury to 
the bore of the arm. The body of the projectile consists of a hard 
steel conoidal head somewhat less in diameter than the bore of 
the gun, with a long shank on which is fitted a sleeve of lead 
having an external diameter greater than the bore. This sleeve 
of yielding metal takes the rifling readily, whilst the hard conoidal 
head has great penetrating power. (Sealed May 4, 1886). 


6305. J. C. Mewburn, London. (American Electric 
Arms and Ammunition Co., New York.) Improvements 
in Electric Guns. [lld. 18 Fijs.) May 22, 1885,—The illus- 
tration shows the invention as adapted to a magazine bolt-gun of 
the well-known Hotchkiss type. In the stock of the gun is placed 
a galvanic battery J, the one pole a! of which is in connection with 
the barrel by means of the wire a and the magazinetube M. The 
other pole b! is connected bya wire with the trigger. The firing- 
pin F is of tubular form, and in its bore is fitted the electrode I, 
which is inclosed in an isolating tube, extends through the firing- 
pin from end to end, and projects slightly beyond the front end of 








the latter. The rear end of this electrode I communicates elec- 
trically by means of contact pieces and with the trigger. The 
electric cartridge having been placed in the barrel, the bolt D 
pushed forward, and its locking handle turned down, as in the 
usual operation of the Hotchkiss gun, the gun is ready to be fired. 
The front end of the electrode I is drawn back out of ccntact 
with the cartridge. When the trigger is pulled, its rear arm 
moves upward, and brings together the t pieces ; the 
firing-piece is instantly shot forward by the spring H, and the 
front end of the electrode touches the centre of the cartridge. 
The circuit is thus closed, and the cartridge fired. (Accepted 
March 5, 1886). 





6512. A. Parkes, London. Improvements in the 
Manufacture of Cartridge Cases, {6d.)} May 28, 1885.— 
This invention relates to the employment of soft iron or steel, 
which is drawn out in a seamless tube. A bottom piece is then 
fixed in by screwing or other means, (Sealed May 4, 1886). 


8998. H. Schlund, Birmingham. Breechloading 
Firearms. (8d. 5 Figs.) July 25, 1885.—This invention has 
for its object the adaptation of Chassepots and other needle guns 
for using the Mauser cartridges. In carryiag out the invention as 
pt to the conversion of a Chassepot rifle, the barrel is 
chambered for receiving a bush adapted to the Mauser cartridge. 
The sliding breech bolt is cut away at the head in order to receive 
a cylindrical block, slotted to admit the arm of the extractor, 
which consists of a disc having a hole corresponding with the end 
of the block. The breech bolt is provided with an incline to cock 
the breech end. The rear end of the firing pin is squared to pass 
through a hole in the breech end, and is fastened by a nut. 
(Sealed May 4, 1886). 


AGRICULTURAL MACHINERY. 


4974. J. E. Brown, Saxilby, Lincolns. Triplicate 
Cultivator for Cultivating, Rolling, and Harrowing 
Land by Oae Operation, (8d. 2 Figs.) April 22, 1885.— 
The frame a a of the implement is supported by brackets and bear- 
ings upon a roller 6, which is furnished with scraping gear b!. 
The draught rope h is connected by a forked lever g with a return 
rope on one side of the implement. The steering wheel in front 
is steered by means of a ring frame, pitch chain e, and the hand- 











wheel d. The front drag frame i is provided with cultivating tines 
i', and the rear frame / is furnished with smaller and more nume- 
rous harrow tines I’. These frames can be lifted from off the 
ground by the chains i* and J*, which are actuated through a 
shaft k by the return rope. / is the driver's seat. In the opera- 
tion of the implement the cultivating tines i! raise the clods, 
which are then broken down by the ro!ler b, and are finally disin- 
tegrated by the harrow tines or teeth l'". (Sealed April 16, 1886). 


5700. T. S. Bisset, Blairgowrie, Perths.,N.B. Im- 
provements in Reaping and Mowing Machines. (8d. 
3 Fuge.) May 8, 1885.—As arranged in existing machines, the 
small ground wheel which supports the inner end of the cutter 
bar is only of service at one height of the bar. The object of this 
invention is to enable the height of the cutter bar to be readily 
altered without stopping the machine, whilst the weight of the 
bar shall continue to rest on the ground wheel at the inner shoe, 
A lever, connected by a toothed sector with a rocking shaft, is 
arranged on the framing within reach of the driver. The rocking 
shaft at its inner end hasa crank on which is mounted the running 
wheel which bears up the inner end of the cutting bar. When the 
hand lever is moved so as to depress the crank of the rocking 
shaft, the effect isto raise the cutter bar, and vice versd. (Sealed 
April 20, 1886). 

5992. W. M. Cranston, London, (W. A. Wood, New 
York, U.S.A.) Bundle Carriers for Sheaf Binder Har- 
vesting Machines. (Sd. 3 Figs.) May 15, 1885.—The ap- 
pliance consists of a series of rods arranged horizontally just below 
the binding mechanism so as to form a cradle for the reception of 
the sheaves. The inner ends of these rods are looped to an oscil- 
latory bar by staples or eyes. The oscillatory bar is connected by 
levers to a footplate within reach of the attendant, who, by re- 
leasing the plate, can determine the number of bundles that shall 
he discharged from the cradle. (Sealed May 4, 1£86). 


INDICATING APPARATUS. 


949. W. E. Wilson, Rathowen, WestmeathCo, Ap- 
paratus for Recording the Duration of Sunshine. 
{1ld. 9 Figs.) January 21, 1886.—The indicating apparatus 
consists of a differential thermometer so arranged, that one bulbis 
exposed to the sun, while the other is screened from its rays. 
The movement resulting from the difference in temperature, is 
made to complete an electric circuit in connection with the re- 
cording apparatus, which produces a diagram by the rotation of 
a paper barrel. (Sealed April 30, 1886). 


PUMPS. 
141. M. Evans, Glasgow. Improvements in Ex- 
hausting Apparatus. (8d. 5 Fiys.) January 5, 1885.—This 


invention relates to apparatus for the production of a vacuum for 
various industrial purposes, such as the construction of incan- 
descent lamps. A secondary high exhausting apparatus in which 
sulphuric alone, or in combination with mercury, is used, is inter- 
osed in the channels of conduction between a mechanical ex- 
austing apparatus and the vessels or chambers to be exhausted. 
(Accepted March 5, 1886). 


4143. C. T. Colebrook, London. Rotary Pumps, 
Exhausters, &c. (8d. 3 Figs.) April 1, 1885,—The invention 
as illustratcd, has reference t> a rotary pump in which the shaft 7 
of the drum is driven by hand or power. A cylindrical drum 5, 
having longitudinal recesses 8 in its periphery, rotates against a 
segment 6 of the outer cylinder or casing 1 of the apparatus. The 
working sides 10 of the grooves 8 are so formed, that they have a 













constant tendency to thrust the pistons or rollers 9 outwards, and 
thus carry them round in contact with the inner surface of the 
outer cylinder 1. This invention may also be applied to rotary 
motors, the drum 5 being rotated by the pressure of the roller 
pistons against the working faces of the grooves. (Sealed 
May 4, 1886). 

5887. G. F. Deacon, Birkenhead. Automatically 
Replenishing and Maintaining Air in Air Vessels of 
Water Mains and Pipes. (Sd. 5 Figs.) May 13, 1885.— 
A quiescent chamber of greater sectional area than the air vessel, 
is employed in conjunction with the latter, so that more air will 
be given off by emission from the water, than will be 





drawn off from the air vessel by absorption. Where the changes 
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of velocity of the water are sudden, a floating perforated dia- 
phragm, ora layer of oil, may be employed to cover the water in 
the quiescent chamber, (Sealed August 18, 1886). 

13,466. and Pro- 


E. Solvay, Brussels. paratus 
cess for Producing Extrem ‘emperatures, (8d. 
2 Figs.) November 6, 1885.—This invention relates to a method 
of producing high wr by making a series of compressions 
of a gas, and forcing the heat resulting from each compression to 
concentrate itself upon certain storage bodies. The cylinder C of 
an ordinary single-acting compression pump is lengthened by a 
** sheath” D, considerably longer than the cylinder. The piston 
is also lengthened by an ‘‘ appendix” B, which is of smaller 
diameter than the piston, so as to leave a small annular space 
E between the sheath and the —— The ordinary pump 
valves (not shown) communicate with the inlet H and the outlet 
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H! at the lower part of the cylinder proper C. The pump is 
secured by standards to a foundation p te. A casing Q@ in- 
closes the appendix, leaving a space F for non-conducting ma- 
terial. Air, or any other suitable gas, is drawn in at the upstroke 
of the piston, and compressed by the following downstroke. The 
heat produced by compression, is abstracted from the gas as it cir- 
culates in the annular space E, by the surrounding walls, which 
store up the heat produced by successive compressions, The high 
temperature obtained, can be utilised to reduce refractory sub- 
stances, which may be placed in the space E in the lower part of 
the appendix D. By reversing this proceeding, that is to say, by 
successive expansions of a compressed gas, extreme low tempe- 
ratures may be obtained. (Accepted March 9, 1886). 


14,860. F. W. Scott, London. Improvements in Air 
Compressors. (6d. 1 Fig.) December 8, 1885.—The com- 
pressing plunger, which is made hollow, is kept cool by a constant 
flow of water. To prevent splashing, the gland in which the 
plunger works, is lengthened upwards, so as to extend some dis- 
tance beyond the plunger at the extreme point of its stroke. 
(Sealed April 30, 1886). 


VALVES, COCKS, &c. 


968, J. A. Hopkinson and J. Hopkinsen, Hudders- 
field. Improvements in Stop Valves. (8d. 5 Figs.) 
January 21, 1886.—The part of the cover through which the valv 
spindle extends, is made separate from the other portion, and 
in the form of a nut screwing on the spindle. (Sealed April 30, 
1886 


5838. G. Symes, London. An Improved Valve 
Cock. (8d. 2 Figs.) May 12, 1885.—The object of this in- 
vention is to provide a valve-cock which shall not be liable to 
leakage from expansion. A faced disc having a perforation between 
the centre and the circumference, is held in contact with its seat 
by means of a packing nut. The rotation of the disc about its 
centre controls the supply of hot or cold water according as 
the perforation coincides with the outlet apertures of the supply 
pipes in the valve seat. (Sealed May 4, 1886). 


PIPE JOINTS. 


5386. O. J. Williams, London. Air, Steam, and 
Water-Tight Connections. (8d. 7 Figs.) May 1, 1885,— 
The object of this invention is to make a cheap connection through 
the partitions of the water-tight compartments of ships. A steam 
or gas pipe on which a thread has been tapped, is screwed into the 
partition. A washer of india-rubber or asbestos is squeezed against 
the partition on either side by a nut screwing on the pipe. (Sealed 
May 7, 1886). 


5976. T. Monks, saverpess. Detachable Goupling 
for Connecting Pipes, bes, and Cylinders. (8d. 
85 Figs.| May 15, 1885.—The flenges at the ends of pipes or tubes 
are bevelled on their outer sides, so that when the faces of two 
pipes are brought together, the flanges form a cone, The coupling 
consists of a circular band of metal, the inner side of which is 
grooved with an internal cone to fit on that formed by the con- 
nected pipes. The band is made in two parts, which are drawn 
together bya nut and bolt. (Accepted April 2, 1886). 


FLUID METERS. 


1184. A. J. Boult, London. (J. G. Richert, Gothenburg, 
Sweden). Water Meters. [6d. 1 Fig.) January 26, 1886.— 
A tank of known capacity is intermittently discharged by a 
syphon arrangement. A float in the syphon tank, rising as the 
tank fills, and falling with every dischurge of the syphon, records 
by means of a pawl and ratchet work the number of times the 
tank is emptied. (Sealed May 4, 1886). 


2257. L. H. Nash, Brooklyn. Proportional Water 
Meter. (8d. 8 Figs.] February 16, 1886.—This invention is 
directed to improvements in water meters constructed to divide 
the influent volume into two streams, one of which is being 
measured. The operating device consists of a piston B, made of 
hard rubber, having circumferential projections and recesses, and 
interior annular ports c2. The measuring chamber is formed in 
the case A with alternate interior projections and recesses, and 
the chamber-forming heads have ports b so formed as to co- 
operate with the piston ports to effect the inlet and discharge, and 
cause the piston to have an epicycloidal movement about the 
centre of the case, so as to divide the chamber into receiving and 
discharging measuring spaces as the water flows through it. The 
piston carries a spindle A, which drives the registering mechanism 
through intermediate gearing contained in the box #, which 





operates the gear j which connects with the dial mechanism. The 
main flow passage C is formed under the meter case A, and has the 
flow controlling valve J hung at the discharge port f, while the 
measured stream flows upward through the lower case-head ports 
b, by the central opening d, and mes ot ped ports c? of the piston, 
operating it with the movement described, and passes through the 
top head ports into the central opening d' of the top case-head, 
and into a chamber F formed by the cover of the case above the 
top case-head. Thence the metered passage is continued by a 
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a (not shown) to a discharge port to one side of the discharge 


po of the non-metered passage C. Both discharge ports open 
into an outlet chamber H, within which the flow controlling valve 
J is mounted on knife-edge bearings g to operate the discharge 
ports. The action of the valve J isto vary the relative propor- 
tional area for the discharge of the water from the two streams, so 
as to insure the Passage of the required proportion of the flowing 
current. (Accepted March 26, 1886). 

5873. C. 8S. Norwich. M Water 
and other Fluids under Pressure. (8d. 9 Figs.) May 13, 
1885.—The water is admitted by means of a four-way cock alter- 
nately te the under and to the upper side of a dish valve, to the 
spindle of which the lever of the cock is attached. The chang 
of position of the cock spindle, which is connected to an index, 
enables the quantity of water Paseing through the meter to be 
registered by dial work. (Accepted March 5, 1886). 


6250, R. T. Barnes and H. 8S. Heath, London. 
Meters for Measuring Water and other Liquids. 
8d. 5 Figs.) May 21, 1885.—The meter a is divided into two 
compartments b and ¢ by a vertical partition d, which sup- 
ports a rocking shaft e, having an arm and spring pawl for 
working the ratchet wheel of a suitable registering mechanism di, 
and also having an arm /, to which are attached floats g, g!, pro- 
jecting into each measuring chamber. m, m! are tumbling weights 
connected by levers to the shaft e, and fixed by arms to the shaft 
j', which, by means of an arm j?, operates the valve _ controlling 





























the supply and exhaust ports of the chambers bandc. At first, 
the vale j will be open to the chamber c, which then commences 
to fill, the other chamber b being nearly empty. When the level 
of the water reaches the float g!, this latter will cause the weight 
m!\ totumble and move the valve j, thus exhausting the water 
from c, and admitting water into the chamber b, when the same 
operation will be performed by the other float g. The pressure of 
the feed water is regulated by a governing valve k, acting in a re- 
ciprocating manner in a chamber / at the back of the meter. 
(Accepted April 9, 1886). 

13,769. H. Meinecke, Breslau, Prussia. Water 
Meters. [6d. 4 Figs.) November 11, 1885.—A horizontal 
wheel, having vanes dipping into the water chamber, is rotated 
by the passage of the water through the meter. The wheel is con- 
nected with the usual counting mechanism. In the water cham- 
ber is an adjustable ring so arranged, that, when turned from its 
original position, it partly closes the outlet orifice, thus increasing 
the sensitiveness of the wheel. A back pressure valve is arranged 
at the water inlet. (Sealed April 80, 1886). 


MISCELLANEOUS. 


2369. D. D. Napier and W. D. Napier, Glasgow. 
Frictional Clutches. [6d. 3 Figs.) February 18, 1886.— 
The clutch is constructed for communicating rotation from a 
shaft SS toa disc D from which the motion may be transmitted 
by a pinion or spurwheel fixed to the disc, or the rotatlon may be 
ceaasoumioated rom the disc to the shaft. On the shaft 8 S there 
is fixed a pulley P with a brake strap R, consisting of two 
sides united by a bolt B, and connected by links K, K toa lever 


- 
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L_ The lever L fits on two fulcrum pins F", F?, and when it rooks 
to either side from its middle position in which it is shown in the 
illustration, it moves away from one fulcrum pin, and bears only 
on the other. It then acts as a differential lever, and tightens the 
strap Ron the pulley P. For the jay oe of en ng and dis- 
engaging the clutch, there is loosely fitted on the shaft S, a boss 
A with a groove C for the forks of a clutch lever by which it can be 





moved along the shaft. This boss has also a ) ~~ E with notches 
or slots formed on its ends to receive horns H', H?, one of which 
is fixed on the disc D, the other fixed to the friction strap R. 
When the shaft S is driving, and rotating in the direction of the 
arrow, and the boss A is moved towards the pulley P, the action 
of the plate E on the horns H is to move the strap R into frictional 
contact with the pulley P, thus putting the clutch into gear, the 

in F' then becoming the fulcrum. en the shaft S is moving 
in the opposite direction, the boss A has to be moved away from 
the pulley P in order to put the clutch into gear. (Accepted 
March 19, 1886). 


2986. J.G. Lorrain, London. Improvements in 
. (Sd. 7 Figs.) March 6, 1885.—This invention relates 
tothe employment of electricity to volatilise or heat a suitable 
body, which may then be burned in a jet. A part of an electric 
circuit, offering a greater resistance than _the rest of the circuit, 
and consisting etd of wire arranged in a spiral form, is im- 
mersed in a hydro-carbon or other combustible body. On causing 
the electric current to through the resisting portion of the 
circuit, this latter will be raised in temperature, and the hydro- 
carbon will be volatilised, so that it may be burned from a jet. 
(Accepted March 5, 1886). 


3407. T. C. Batchelor and A. La London. An 
Improvement in the Manufacture of Metal Ropes. 
(8d. 5 Figs.) March 16, 1885.—This invention relates to the manu- 
facture of wire ropes by twisting them from strands in which the 
wires are laid, but not twisted. The wires may be of any section 
exceptround. (Sealed April 16, 1886). 

C. Chapman, Salford, Lancaster. Improve-- 
ppatatns for Boring Wells. (8d. 6 Figs.] 
May 4, 1885.—This invention relates to means for rotating the 
boring bar by a combination of a spiral ratchet with a plain 
ratchet. When the bar is lifted, the pawls sliding on the spiral 
ratohet, cause the pawls of the plain ratchet to move into another 
tooth, and the boring bar to turn, so that when it is again dropped, 
the cutters secured to the lower end of the bar, strike the ground 
ina fresh place. (Sealed May 4, 1886). 


5755. W.H. Laidler and T. Laidler, London. Wire 
Ro and Cables. (8d. 7 Figs.] May 9, 1885.—According 
to this invention, wire ropes and cables are composed of a series of 
sections of metal or wire, each in the shape of a sector of a circle, 
placing the rounded part to the outside of the strand. (Sealed 
Apri 30, 1886). 

5726. J. S. Fairfax, London. Wheels, Drums, and 
Pulleys, (8d. 21 Figs.) May 9, 1885.—The object of this in- 
vention is to simplify the construction of sheet metal wheels and 
pulleys. The longitudinal edges of an oblong’sheet of metal are 
slit at right angles into a series of fringe strips, leaving a central 
band entire. This central band is then rolled to a circle, and 
forms the rim of the wheel. The fringe strips are bent inwards at 
right angles to the rim, and form arms, to which any suitable hub 
or boss may be rivetted. (Accepted March 16, 1886). 


8907. H. J. Had London, (F. Wegmann, Zurich, 
Switzerland.) Driving Belts and Ropes. (8d. 7 Figs.) 
July 23, 1885.—This invention has for its object to prevent the 
sliding of the strap on the pulleys, without using artificial means, 
such as adhesive paste. For this purpose the strap is made of 
twice the usual length, and is laid in a double layer, so as to form 
a spiral line, The two ends are joined either by a buckle or 
shackle passing round the middle part, or by connecting through 
a perforation of the strap, so as to form at this part a crossing of 
the two strap layers. (Sealed April 16, 1886). 


10,980. W. M. Bullivant, London. Apparatus for 
A Torpedo Nets to Ships and for Working 
the Same, (8d. 6 Figs.) September 16, 1885.—A ding to 
this invention the booms or spars which project from the side of 
the vessel to carry the ridge ropes upon which the nets are sup- 
ported, are hinged, so that they can be turned up to lie vertically 
against the side of the vessel. The ridge ropes are attached to 
runners capable of sliding longitudinally on guides carried by the 
booms. A second and outward set of ridge ropes intercept 
attacking boats before they reach thenets. (Sealed May 4, 1886). 


pee. W. B. Avery, Birmingham. Improvements 
in Weighing Machines, (8d. 9 Figs.) October 20, 1885.— 
This invention relates to a compensating arrangement for the 
purpose of counteracting the effect produced by corn, grain, and 
other materials, when fed by a shoot into the weighing hopper, 
the effect of the fall —— to turn the scales too early on account 
of the impetus produced. In order to steady the apparatus, a 
supplemental weight, which forms part of the total weight when 
weighing, is fixed to one end of the lever. As soon as the scales 
begin to move by the impetus of the grain falling upon them, a 
rojection on the weigh-rod moving upwards, disengages the 
ever, and brings the counterbalancing weight into play. (Sealed 
April 13, 1886). 

14,698. W. Lorenz. Karlsruhe, Germany. Bearings 
for npathing. (8d. 7 Figs.) November 30, 1885.—The lower 
brass rests with a central rounded stud or projection in a corre- 
spondingly rounded recess in the bracket, which is provided with 
a lateral arm curving over the upper brass, and having a setscrew 
screwing through it that bears with a pointed end on the centre 
of the upper brass. The brasses can thus adjust themselves 
readily, both in a horizontal and vertical direction, to the axial 
line of the shaft. (Sealed May 4, 1886). 

15,316. W. A. Martin, London. Improvements in 
Friction Gearing. [6d.' 2 Figs.] December 14, 1885.—A 
small wheel, externally grooved, gears into corresponding grooves 
on the inner side of the rim of a larger wheel. (Sealed April 13, 





15,694. The Patent Oxonite Co. and R. Punshon, 
London. Improvements in Safety Biasting Car- 
tridges and Detonators. ([6d.] December 21, 1885.—This 
invention relates to cartridges in which the explosive compound 
consists of two parts, each of which is non-explosive, the two parts 
being kept separate, until required to be mingled for the purpose 
of explosion. (Sealed April 9, 1886). 

15,958. G. Bloem, Dusseldorf, Prussia. An Im- 
proved Shell for Fulminating Compounds. (6d. 
8 Figs.) December 29, 1885.—The object of this invention is to 
concentrate the effect of the explosion of the fulminate into one 
direction, by weakening or ripping open the bottom of the de- 
tonator. (Sealed April’ 9, 1886 


NITED STATES PATENTS AND PATENT PRACTICE. 
= ay with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 





Warer Gas: Errata.—In the letter of Mr. B. H; 
Thwaite in our last issue, for “ Lunze” read “ Lunge ; 
for ‘‘Liegal” read “ Liegel ;” for ‘‘ Thwaite-Tivin pro- 
ducer” read ‘* Thwaite twin producer.” 
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WIMSHURSTS EIGHT-PLATE INFLUENCE MACHINE. 
(For Description, see Page 495). 





(HRI 
IN 
iy’, 


| 
| | 
f_ 


ga 
: 
| 


| 


4 


il 


IR 
ik, 


THE TRON AND STEEL INSTITUTE. 


Last week we gave an account of the proceedings 
of the annual meeting of the Iron and Steel Insti- 
tute for the first day, Wednesday, the 12th inst., 
when, it will be remembered, the President gave 
an address and one paper was read and discussed. 
On reassembling on the following day, Thursday, 
the proceedings commenced by the reading of a 
paper by the President, Dr. Percy, on 


SreeL, Wire or Hieu TENActiry. 


This paper we shall print in full next week, and we 
need therefore only now deal with the discussion 
that followed. This was opened by Colonel Mait- 
land, who referred to the use of steel wire in the 
manufacture of heavy ordnance as now being carried 
out at Woolwich. The wire used for this purpose 
is not round, but of rectangular section, and mea- 
sures }in. by ,'s in., a form which is found to lend 
itself more readily to this special work, and allows 
of the lengths being more easily joined. The section 
measured jin. in one direction and ;, in. in the 
other. The tensile strength runs between 90 and 
110 tons per square inch, and by using a scarph joint 
for the different lengths a strength of about 80 tons 
1s preserved. The joints are made with rivets. Sir 
William Armstrong prefers a somewhat milder wire 
with more elongation, but naturally a greater quan- 
tity is required. The French Government have 
made experimental guns, using round wire, but 
the result was not satisfactory. Colonel Mait- 
land concluded by making reference to Mr. Long- 
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ridge’s book, in which the whole system is fully 
explained, and stating that Mr. Longridge was the 
inventor of the system. 

Mr. Benson, who spoke next, said he had pre- 
pared large quantities of steel wire of great tensile 
strength. Dr. Percy in his paper had given an 
example of the very high tensile strength of 154 
tons per square inch, but it was to be regretted 
that uo torsional tests had been made. It is not 
difficult to get very high tension wire at the 
sacrifice of toughness, but the great art was to com- 
bine the two qualities, In testing specimens of 
wire they should be bent close and opened three or 
four times to show that the life had not been taken 
out of the metal. The chemical analyses were ex- 
ceedingly interesting to wire drawers, but the 
speaker did not appear to think great reliance 
should be placed in them for test purposes, as the 
strength was given to the wire by the mechanical 
operation of wire drawing. He had placed the same 
material in the hands of different workmen, and two 
samples of wire which should have been exactly 
similar had been tried. These had a tensile strength 
of 125 to 128 tons. Thirty to forty twists had been 
made in a length of 8 in. with one piece, while the 
other had proved quite brittle. Good wire with a 
breaking strain of 120 tons could be twisted 39 times 
and would then pull up four times. The question 
had been asked by Dr. Percy whether thicker wire 
could be made of the same high tensile strength as 
the smaller sections mentioned. To this he would 
reply that the strength could be maintained in the 
larger wire, but heavier plant would have to be laid 





down to make it. This would involve a very large 
outlay, and the end would not justify the expense, 
as thick wire of such high tenacity would be not 
workable by hand on account of its stiffness. He 
looked on the question as one purely mechanical, 
and were large wire of extraordinarily high tensile 
strength absolutely necessary, no doubt it could be 
produced if money enough were spent to provide 
the requisite plant. Mild forms of steel for making 
this wire would not answer, as there must neces- 
sarily be a high percentage of carbon to give the re- 
quisite tenacity to the material. 

Mr. Greig, who had supplied Dr. Percy with the 
samples of wire which formed the subject of the 
paper, spoke next. He differed from the last 
speaker in respect to the statement that thick wire 
could be produced of as high tenacity as smaller 
wire. With regard to toughness, the wire of which 
Dr. Percy had had examples was such as they used 
for steam ploughing purposes, and would therefore 
be fairly tested in this respect. If necessary, wire 
of as high a tenacity as 200 tons could be produced, 
but this would be brittle, and unfit for their 
purpose. The wire Dr. Percy had referred 
to would bend five or six times round a pipe with- 
out breaking, and could be bent over a vice three 
or four times. In colliery work when the rope had to 
run over pulleys, the wire was apt to crystallise after 
long use, but in ploughing this did not occur, as the 
treatment was not so severe. 

Professor Abel, referring to Dr. Percy’s specula- 
tions as to how far the possible rearrangement and 
interlocking of particles of metal due to wire draw- 
ing might account for additional strength, and the 
apparent contradiction this theory received from 
the lowering of the specific gravity, said that he 
regretted he could not throw any light on this part 
of the subject, but in any case the differences in 
specific gravity were very small. He thought that 
a promising field of inquiry was to be found in the 
manner in which the distribution of carbon might 
effect the result, and referred to the past labours of 
Mr. W. Anderson in the question of submitting 
wire to tensile tests, and the investigations Mr. 
Hughes was carrying out on the physical condition 
of steel and the bearing that the distribution of 
carbon might have on results obtained. 

Mr. Bauerman said that the smaller the diameter 
of a test-piece the greater the proportionate tensile 
resistance, was a fact well known, but it was illus- 
trated in the cases quoted by Dr. Percy in his paper 
in a very remarkable manner. Some part of the 
higher results with pieces of smaller diameter 
might be accounted for by the more favourable 
manner in which the strain would be applied in the 
testing machine, for the nearer the part acted on 
approached to a straight line, the less complication 
there would be from resolved strains ; but this 
would not account for the very great difference 
quoted. it must also be remembered that a 
steel wire is not homogeneous throughout, and in 
smaller wire there might possibly be less of the 
softer centre. This view would appear to receive 
support from the manner in which strength goes 
down in annealing. 

Sir Henry Bessemer wished to ask if light could 
be thrown on the subject by taking into considera- 
tion how far the work that the metal received in 
wire drawing affected its condition. Had any ex- 
periments been made by reducing different dia- 
meters of wire in equal proportions during the 
process of manufacture ? 

To the question of the last speaker Mr. Greig 
replied that big wire was drawn from thicker rod 
than small wire, and the pressure would not be 
sufficient to compress the larger diameter to the 
same proportionate degree that it would the smaller 
wire. In reply to another question asked, Mr. 
Greig said the steel was obtained from Messrs, 
Firth and Co. 

Dr. Percy then briefly replied. 


Accessory Propucts or THE Biast FURNACE. 

On the conclusion of the discussion on the Pre- 
sident’s contribution, two papers were read, the first 
by Mr. Thomas Blair, of Wingerworth, ‘‘On cer 
tain Accessory Products of the Blast Furnace,” 
and the second by Mr. H. Bauerman, ‘‘ On a Rare 
Blast Furnace Cinder of the Composition of Gehle- 
nite.” 

Mr. Blair had found in a bear of one of the 
Wingerworth furnaces, a peculiar deposit of fibrous 
silica similar to that mentioned by Dr. Percy in 
his work on iron and steel. Two analyses gave 
the following result : 
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The specific gravity was only .7204, but a re- 
markable occurrence interfered with this estimation. 
Although the sample had been kept in a drawer for 
more than twelve months it emitted a hissing sound 
when plunged in cold water, exactly as caustic lime 
does. After two years the same thing occurred, 
and on boiling the gas could not be got rid of. 
On some occasions the gas burnt with a blue flashing 
flame. The conclusion arrived at was that the gas 
was either carbonic oxide or hydrogen. The paper 
dealt with various phenomena connected with sub- 
stances produced in blast furnaces, and their 
possible bearing on the substance under considera- 
tion. This, the author said, had the charac- 
teristics of a sublimate. It was in botryoidal 
masses, the convex side downwards between the 
iron of the bear, the remains of the furnace bottom. 
It was considered possible that there had been 
some reaction between carbonic oxide and the 
silicon contained in the iron. An analysis of the 
bear, however, showed not more than 2.0 per cent. 
of silicon. 

The sample of slag which formed the subject of 
Mr. Bauerman’s paper had been sent to the author 
by Mr. H. Aitken, of the Almond Iron Works, 
Falkirk. The dimensions of the furnace, the make 
of iron, materials used, and other particulars are 
given in the paper in detail ; analyses of the slag are 
given, together with a full description of its appear- 
ance under the microscope. It would be impossible 
for us to abstract Mr. Bauerman’s able and interest- 
ing paper so as to convey an intelligible impression of 
its contents, and we therefore prefer to refer those 
of our readers who wish to study the subject td the 
Transactions of the Institute, more especially as, 
in the present state of scientific knowledge, the 
subject possesses rather an academical than a prac- 
tical interest. 

In the discussion which followed the reading of 
these papers, Mr. Dick, Sir I. Lowthian Bell, and 
Mr. Riley took part, but without publishing the 
papers themselves it would be useless for us to give 
a full account of the speeches of these gentlemen, 
so we must again refer our readers to the Trans- 
actions of the Institute. 


Biow-Ho tes 1n STEEL. 


The last paper at Thursday’s sitting was contri- 
buted by Mr. John Head, Mr. Siemens’ principal 
assistant, and was entitled ‘‘ Blow-Holes in Open 
Hearth Steel.”” Mr. Head commenced by saying 
that ‘‘ Although mild steel is gradually displacing 
the better qualities of iron in the construction of 
boilers, ships, and bridges, its behaviour in certain 
cases is somewhat puzzling, and has sometimes 
given rise to much anxiety, fractures having oc- 
curred which, up to the present time, have been 
classed as of a mysterious character.” One of 
‘*the defects to which the mysterious fractures 
may be attributed,” the author considered, is 
the presence of blow-holes in the metal, and 
he then went on to describe a regenerative fur- 
nace that had been devised for the purpose of 
melting glass, and the use of which he con- 
sidered would enable steel to be produced free 
from ‘‘ mysterious properties.” The furnace in 
question is an adaptation of one which was intro- 
duced by Messrs. Siemens about the year 1862 for 
glassmaking purposes. In it the flame enters the 
heating chamber and plays around and on the top 
of the pots, so as to obtain as much contact as 
possible between the flame and the materials to be 
heated. After doing its work in the heating 
chamber the flame leaves at the end opposite to 
that at which it enters. The demands upon our 
space prevent us from following Mr. Head in his 
descriptions of the manner ir. which various kinds 
of glass are manufactured, but the point he ap- 
peared anxious to make was as follows : In melting 
the materials for glassmaking ‘‘ seedy boil” is de- 
veloped ; that is to say, a number of ‘‘ blow-holes” 
are formed in the mass, and in order to allow these 
to rise to the surface and disperse, the metal is left 
standing in the furnace with the gas shut off or 
nearly shut off for about four hours. This “ refin- 
ing” of the metal ,has, however, been found to be 
unnecessary if the flame of the gas be kept from 
coming in contact with the batch, and Mr. Fre- 
derick Siemens has, therefore, introduced a furnace 
for melting glass continuously, drawings of which 
were shown on the wall. The gas and air are 





caused to enter into combustion ata certain dis- 
tance above the metal in the tank, and the roof 
and walls are so arranged that the flame does not 
touch them, but sweeps round the heating chamber, 
in horseshoe form, to the exit on the same side as 
the admission ports. Steel cannot be allowed to 
stand and fine in the same manner as glass, for it 
has to be tapped as hot as possible, whereas glass 
is worked in a semi-plastic condition ; but Mr. 
Head claims that the manner of heating by radiation 
can be pursued and offers the advantages referred 
to with regard to blow-holes and their suppression. 

Mr. Head’s paper gave rise to an animated dis- 
cussion which was opened by Mr. Russell Aitken, 
Mr. Aitken stated that he considered crucible steel 
more reliable than Siemens-Martin steel, and the 
latter more reliable than Bessemer steel, the first 
named material containing a less quantity of inclosed 
gases than the Siemens-Martin, and the latter less 
than the Bessemer. He had made many trials in 
improving the manufacture of iron and steel, and 
he thought that the gas in the molten steel should 
be got rid of by mechanical means. He had hung on 
the walls drawings of an apparatus he had devised for 
the purpose and which he had patented, but which 
had not yet been practically tried. In this arrange- 
ment an inclosed vessel was formed of wrought 
iron and lined with some refractory material. The 
vessel was of a bottle-shaped form, having a cy- 
lindrical body and long neck. The latter was in- 
serted into the molten mass of metal in the ladle, the 
‘“bottle” being suspended in an inverted position. 
The upper part of the ‘‘ bottle” was fitted with a 
pipe connecting it with an exhausting pump or 
vacuum chamber, and the proposed mode of work- 
ing the apparatus was as follows: A charge of 
steel having been emptied into the ladle, the neck 
of the ‘‘ bottle’ would be lowered into it, and a 
vacuum applied, the result being that the metal 
would rise into the chamber, at the same time part- 
ing with its gases. The ‘‘ bottle” being full of metal 
air would be again admitted when the metal would 
return to the ladle, and would—it was claimed by 
Mr. Aitken, owing to its greater density—sink 
through any subsequent charge which the ladle con- 
tained. On the vacuum being again applied the 
second charge would rise into the ‘‘ bottle” and 
soon. Mr. Aitken considered that if the inclosed 
gases could be got rid of inthe manner proposed it 
would be unnecessary to continue the ‘‘ blow” in a 
Bessemer charge until all the carbon was extracted, 
but that blowing could be stopped when the carbon 
had been reduced to the percentage desired. 

Mr. B. Walker, who spoke next, objected with 
some warmth to the expressions ‘‘ puzzling” and 
‘‘mysterious,” which Mr. Head had used in connec- 
tion with the working of steel. The only thing 
‘¢puzzling and mysterious” about the matter was why 
such expressions should have been used. When 
steel failed it was because is was bad steel, and it 
was bad steel because it was badly made, and there 
was nothing mysterious about that. There are, 
said Mr. Walker, ten times as many failures with 
iron as with steel, and no one talks of them or 
thinks them mysterious. They are just looked on as 
a matter of course and no one takes any notice, but 
so soon as steel gives way it is called a mystery. 
He had found that workmen, who have every 
opportunity of forming a practical opinion, place 
great reliance in steel, for when he had remonstrated 
at the additional load that was being put on a shaft 
the men replied, ‘‘ Oh! it’s all right, it’s a steel 
shaft.” He thought very little of what Mr. Head 
said about blow-holes. These were a small part of 
the steelmaker’s trouble, and as to the Allen appa- 
ratus for stirring the metal, to which Mr. Head had 
alluded in his paper, as a matter of fact it was very 
seldom used. His friend Mr. Ellis was making 
plates from Bessemer steel, and thought it just as 
good as Siemens for the purpose. 

Mr. Windsor Richards had experienced difficul- 
ties due to blow-holes in Siemens steel, but laid 
particular stress on the irregular distribution of 
carbon in the ingot. He had tried a mechanical 
agitator without success, and also poling the metal. 
He had let it rest for half an hour without pro- 
ducing the desired result. He had, however, fol- 
lowed the same plan as Mr. Riley, who poured the 
metal from one ladle to another, and this he found 
very effective. He would suggest to other steel- 
makers who might be troubled in a similar way, to 
follow this plan. 

Mr. James Riley spoke next, and those who fol- 
lowed his speech at the recent meeting of the Insti- 
tution of Naval Architects, or are acquainted with 





his views on ‘‘the mysterious properties of steel,” 
will easily understand that Mr. Head’s remarks 
had not had a soothing effect on him. He said with 
steel made in furnaces where the metal was in con- 
tact with the flame, the conditions were not always 
such as Mr. Head described, and he (the speaker) 
did not believe in Mr. Head’s theory. He 
thought that after the discussion on Mr. Ward’s 
paper, read a week or two before, that it would at 
last be allowed that steel might be accepted on its 
merits if properly made; but here was Mr. Head 
raising the bogey again. Failures were not due to the 
causes enumerated but to the irregular composition 
of the metal ; the irregularity in the disposition of 
carbon sometimes amounting to nearly as much as 
one-half of one per cent. It was impossible to pre- 
vent this, and the difficulty must be faced. He had 
adopted the plan of pouring from one ladle to 
another, and had found it always good. There 
was another point he would like to touch upon. 
He had always said to Mr. Parker, ‘‘ Keep down the 
size of your boiler plates,” and the point was an im- 
portant one. They must not forget the irregularity 
in the composition of the ingot. 

Mr. Parker expressed the great satisfaction with 
which he had heard Mr. Riley speak. He recog- 
nised that the steelmakers must, from their natural 
advantages, know most about steel. He had often 
tried to draw them, but this was the first time he 
had heard a steelmaker speak out so frankly. 
Although his, the speaker’s, name was connected with 
the paper, he trusted no one present would construe 
that as an indorsement on his part of the theories 
expounded. It would be unnecessary for him to 
dwell at length on the subject, as he had given his 
views and the result of investigations he had 
made at a meeting of the Institution of Civil Engi- 
neers held some short time ago. He might state, 
however, that in any cases he had investigated of 
the failure of steel, he had found the fault to lie in 
the working up of the material, and not to be due to 
the metal itself. Mr. Head had gone back to 1881 to 
get instances of failure to support his case, but these 
had been cleared up long since, and any how they 
were not due to blow-holes ; for heating the plates had 
removed the defects, and they were therefore to be 
attributed to other causes. Mr. Parker then re- 
ferred to an instance of a boiler, which gave way 
under test at 110 lb. pressure, and in this case the 
plate turned out to be of as good steel as was ever 
made, the defect arising from the manner of working. 
They now sometimes saw plates 20ft. long and 
4 ft. to 5ft. wide used for boilermaking and rolled 
cold. Before rolling they were often much buckled 
in the centre, but when they had passed through 
the rolls they, were quite flat. ‘‘ Where,” he would 
ask, ‘‘had the extra metal gone to? It must be 
crushed out into afresh position.” In no case, the 
speaker thought, had failures such as those referred 
to been due to blow-holes. 

Mr. Martell followed his colleague, who, he said, 
had dealt with the subject so efficiently that there 
was little left to say. He shared Mr. Riley’s sur- 
prise that one connected with the steel trade should 
have again brought forward the absurdity about 
the ‘‘ mysterious properties of steel.” The speaker 
referred to the paper recently read by Mr. Ward, 
before the Institution of Naval Architects, in which 
the experience of a large shipyard extending over 
a long period of time had been quoted, during which 
very many thousands of pieces of steel had been 
used, and the failures that had arisen could almost 
be counted on the fingers of one’s hands. Lloyd’s 
pass steel with the greatest confidence, and even 
allowing Mr. Head’s wonderful coincidence of a 
series of blow-holes to be a fact, the deterioration 
in a plate would not be of the serious nature that 
had been shadowed forth, amounting, say, to a loss 
of 1} tons in tensile strength. 

Mr. Cowper agreed that very large plates should 
not be used. With regard to the Frederick Siemens 
furnace, the higher roof would give better results, 
and he was in favour of its use, for heating by 
radiation was an improvement. At the same time 
he could not see the necessity of looking abroad 
for imaginary difficulties. 

Mr. Greig said he had made 2000 tons of steel 
boilers, and any how he considered steel twice as 
good as Lowmoor iron under any circumstances. 
The firm he was connected with could show 
by their books that since they had used steel, 
wasters had fallen off to a remarkable extent. In 
old times when they had only iron, waster plates 
were taken as a matter of course, and nobody 
thought of talking about them, but with steel, if 
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anything was amiss, it was considered mysterious. 
As to drilling in place of punching, he drilled steel 
plates in order to get greater accuracy, and not be- 
cause the metal would not stand punching. 

Sir Nathaniel Barnaby pointed out that the 
important question was not so much with regard to 
plates as to castings. If steelmakers were wise 
they would not rest on the laurels they had won in 
triumphing over the difficulties of steel plates, but 
would grapple with the problem of getting good 
steel castings. Once they accomplished this the 
day of the iron forger would be spent; and the 
sooner this came about the better. 

A speaker (whose name, like that of some others 
who took part in the discussions, did not transpire) 
said he had tried Siemens furnaces constructed on 
the old plan, and on that of Mr. Frederick Siemens, 
side by side, and found the latter to possess decided 
advantages. In the Frederick Siemens furnace the 
gases did not play on the metal and were there- 
fore not absorbed, in addition to which the 
diffusion of heat was better. He had had 
metal, while in a molten state, tested from both 
furnaces, and that produced in the old type had 
‘*bpoiled up,” while with the more modern arrange- 
ment it did not do so. It had been objected that 
with the high top of the new furnace there would 
not be sufficient heat, but he had not found this 
to be the case. As to keeping the metal in the 
ladle, he had allowed it to remain still from 1} to 
3 minutes, and although this had improved the 
quality for cogging, it was no advantage so far as 
casting was concerned. Turning the gas off in the 
furnace some time before tapping had a similar 
effect. With regard to absorption of sulphur from 
the gases, it had been found by German experi- 
ments that when the flame plays on the metal, from 
.015 to .025 of sulphur was taken up, but this could 
be stopped by the addition of lime. 

Some remarks were next made by Mr. Hardisty, 
but unfortunately they were heard so imperfectly 
that we are unable to give the substance of them. 
Mr. Head then replied to the discussion and said he 
was glad to see that the users of steel were even 
more satisfied with the material than the makers 
themselves. He thought that prevention was better 
than cure, and if the absorption of gases could be 
stopped it was more advantageous than removing 
them afterwards. 


Wrovucut-Iron Pipes. 


The last day’s (Friday’s) sitting commenced with 
an important contribution by Mr. Hamilton Smith 
on ‘ Wrought-Iron Conduit Pipes.” This paper, 
which we shall print in full next week, gives an 
account of the author’s experience in substituting 
wrought iron for cast iron in mains extending over 
distances many miles in length. 

The discussion on this paper was opened by Mr. 
James Riley, who said the matter of making conduit 
pipes of steel, as had been suggested by the author, 
had been mooted for many years. Mr. Russell 
Aitken, when resident engineer of the Bombay 
Water Works, had proposed an extensive water 
scheme in which steel pipes entered largely into the 
design. This idea was at the time looked on as 
chimerical, but since then a scheme on these lines 
has been carried out, but cast iron in place of steel 
had been used for the pipes. Four years ago, 
Mr. Riley said, some gentlemen from New York 
had visited the works he was connected with. They 
proposed constructing a water main to be forty 
miles long in the first instance, although ultimately 
it was to have been increased to eighty miles. The 
quantity of steel required would have been 30,000 
tons. The order was not given for this quantity, 
but he ultimately made and sent out to America a 
quantity of steel pipe 16 in. in diameter and 7 in. 
thick, Some time ago, whena water works scheme 
was being mooted for New South Wales, he had 
offered to make a steel main at a price below that 
which an iron main would have cost, but this pro- 
posal also fell through. Again, in connection 
with the supply of Manchester with water from 
Thirlmere, a steel main was proposed and all the 
details of the scheme were settled. The expense 
would have been less, taking all points into con- 
sideration, but the proposal again came to nothing 
as there was no experience of the manner in which 
steel plates would resist corrosion. If the engineer 
would have taken the responsibility, the largest steel 
main in existence would have been carried out. 
Many of the mains the speaker had referred to 
were to have been 5 ft. in diameter. 

r. Cowper gave particulars of the wrought-iron 


main of the Kimberley Water Works, which is 
eighteen miles long, 14 in. in diameter, and the 
metal of which is } in. thick. 


THe MicroscoPicaL STRUCTURE OF STEEL. 


The next business was the reading of a paper by 
Dr. H. C. Sorby ‘‘On the Application of very High 
Powers to the Study of the Microscopical Structure 
of Steel.” This paper we shall print in full in an 
early issue. Its reading gave rise to no discussion, 
but at the conclusion Sir Henry Bessemer gave 
some interesting particulars of an experiment he 
had made thirty years before. This experiment 
had been suggested to him by observing the dif- 
ference between French and English lump sugar. 
The English sugar has a much larger crystal than 
that made in France, and in the latter the material 
is cooled quickly and stirred whilst cooling, whilst 
English sugar is allowed to stand and crystallise 
slowly. Sugar candy stands for days whilst it is in 
process of crystallisation, the operation being re- 
tarded by the application of heat. In this case the 
crystals are very bold and pronounced. It is also 
known that in heavy castings, where the heat is kept 
in a long time by the mass, large crystals are apt to 
be formed. The experiment referred to was made 
in the following manner: A hole was made in 
the earth, and this was lined with sand; into this 
a mould, that would produce a spherical cast- 
ing, was placed. Between the mould and the 
sand a quantity of charcoal was packed. The 
mould then had a quantity of malleable iron 
made on the Bessemer process poured into it, and 
the whole was covered up for ten days. The metal 
had a heavy dose of phosphorus, 4 to } per cent., 
but no carbon. At the end of the ten days the 
globular mass was dug out. A smart tap with a 
21b. hammer had the effect of sending off a shower 
of crystals, and there appeared to be no cohesion 
amongst the particles of the mass. On hammering 
one of the crystals on an anvil it could be flattened 
down, thus showing that each individual crystal 
was a particle of malleable iron, although the 
cohesion of the crystals to each other was so slight. 
Sir Henry thought this experiment worth detailing, 
as it tended to show the great importance of the 
time allowed for cooling in iron and steel. 


THE ENDURANCE OF STEEL Ralts. 


The next paper was contributed by Mr. F. W. 
Webb, of Crewe, and was on the ‘‘ Endurance of 
Steel Rails.’”’ This we print in full in the present 
issue, and as it gave rise to no discussion we may 
hasten on tothe next contribution. This was by M. 
Ferdinand Gautier, of Paris, and was ona 


Neutra LInNInG FOR FURNACES. 


The object of the paper was to call attention to 
chrome ore, a refractory material which is not acid, 
nor basic, nor reducing, nor oxidising, but which, 
when properly employed, may be very useful for 
furnace linings. Chemically speaking, chrome ore 
is very hard to dissolve. Acids have no action 
upon it; potash and soda alone can smelt it, with 
the assistance of a high-grade oxidising action, 
Carbon has, at a high temperature, a reducing 
action on the chrome ore, and the result is an alloy 
of iron, chrome, and carbon, now practically em- 
ployed, especially on the Continent, under the 
name of ferrochrome, in order to impart to steel 
the important properties of hardness and toughness. 

An interesting feature of the reduction of chrome 
iron in the blast furnace is, that in the case of de- 
ficiency of heat, no part of this mineral goes into 
the slag in the shape of silicate, such as we see 
with manganese in the spiegel or ferro-manganese 
industry. The unreduced chrome ore makes a 
scaffolding and causes difficulties in the working, 
which show clearly that chrome iron is not smelted 
by silica, whether free or in the condition of sili- 
cates. A piece of chrome ore remains, with its 
sharp edges, floating on the bath of melted steel in 
a Siemens furnace, without any alteration. 

From a physical point of view, chrome ore is 
essentially refractory. Heated in lumps, it does 
not crumble to pieces, however high the tempera- 
ture. In general metallurgy, where no alkalies in 
notable quantities are present, chrome iron is a 
refractory material of a specially neutral character, 
since neither acids nor bases act upon it. 

A new use for chrome ore in metallurgy was, the 
author says, found by MM. Valton and Remaury, 
and is now being adopted in practice. In conse- 
quence of the chemical inertia of chrome iron in 





contact with the smelted metallic minerals or sili- 


cates, and since it is highly refractory and cannot be 
melted by silica, it could be used as a constituent of 
furnace hearths and walls. The prime cost, although 
relatively high—about 4/. a ton—does not interfere, 
since the wear and tear is trifling. We thus realise 
a kind of crucible which plays about the same part 
that platinum does in laboratories. The chrome iron 
is employed in two shapes—in lumps, and in water 
with lime. In lumps, chrome iron, in its natural 
state, is without distinct crystallisation and very 
hard ; it can, however, be cut easily enough to be 
shaped for masonry purposes. The varieties of a 
crumbling nature are crushed into dust in order to 
be the constituent material of a mortar with lime. 
It is easy to understand that lime, by its basic 
nature, can have anaction on the chrome ore ; but 
this action, strong enough to agglomerate together 
the small particles of chrome iron, cannot go farther, 
and never smelts the material. 

In order to be good for the purpose named, 
either in lumps or mortar, chrome iron should 
contain not more than about 37 to 38 per cent. 
of chrome oxide and less than 6 per cent. of 
silica. The percentage of alumina seems to be in- 
different. In some parts of the furnaces where there 
is no fear of burning, a mortar of tar and chrome 
iron in dust can be employed with success. When 
oxidisation is to be feared, as in the walls, the tar 
would be burned, and, no binding material remain- 
ing between the particles of chrome iron, the struc- 
ture would fall to pieces. This is the explanation 
of some failures which have happened with chrome 
iron when not employed in the proper way. To 
stop up the casting-hole of furnaces, a mixture of 
tar and chrome ore is successful, because the tar, 
changed into coke at the contact of the metallic 
bath, is protected against burning. In open-hearth 
practice lumps of chrome iron are employed with a 
lime cement, together with some other description 
of walls, for the smelting of wrought-iron scrap 
mixed with pig iron, or of wrought iron and iron 
ore. The result is a very soft steel. Amongst 
the works where such open-hearth practice with 
chrome iron is carried on in France are : Commercy 
(Meuse) ; Blagny (Ardennes); Morvillars (Terri- 
toire de Belfort) ; Tamaris (Gard). 

The discussion on this paper was opened by Mr. 
Windsor Richards, who said that he had used 
chrome ore for a few years past, and one of the 
directors of Bolckow, Vaughan, and Co. had patented 
an application of it. The difficulty he experienced 
was in getting lumps of sufficient size to line the 
converter. They get pieces of the largest size they 
can, and then run dolomite round. The dolomite, 
however, burns away and leaves the chrome ore, 
the latter lasting for an almost indefinite time—six 
months or more. Mr. James Riley also stated that 
he had used chrome ore for Siemens furnaces. He 
mixed the ore up with tar and used it in place of lime. 

M. Gautier, in replying to the discussion, said he 
had tried a mixture of chrome ore and tar for 
bricks, and although it looked solid it did not last, 
as the tar was converted into carbon and burnt away. 
Furnace hearths were made up with blocks and a 
mortar. A sample exhibited had lasted a year, 
whilst walls last four months. The lining of the 
hearth was 8 in. to 10 in. thick. 

The demands upon our space compel us to defer 
until next week our report of the rest of the pro- 
ceedings. 


THE COLONIAL AND INDIAN 
EXHIBITION. 
CANADA. 

THE vast territory which extends right across the 
continent of North America, stretching from the At- 
lantic to the Pacific oceans, known as the Dominion 
of Canada, comprises the largest of the British 
colonies, and covers an area of over 34 million 
square miles. At the Exhibition the Dominion 
has had an appropriately large extent of space 
allotted to it, the whole of the great Central 
Gallery, the North Annexe, a great part of the West 
Annexe, a part of the West Gallery, and the northern 
part of the West Arcade, being occupied by the 
Canadian exhibits. 

It is only within the last twenty years that the 
British possessions on the North American con- 
tinent have been consolidated under one govern- 
ment. In the month of March, 1867, Upper and 
Lower Canada, the provinces of New Brunswick 
and Nova Scotia, were united under one constitu- 
tion. Since then the North-West Territory, com- 
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Territory, has been absorbed within the Dominion. 
In July, 1871, British Columbia and Vancouver 
Island were united under the same government, 
and finally Prince Edward's Island was added in 
1873. Newfoundland still stands aloof, and unless 
some startling events should drive the island 
community to seek support from its more populous 
neighbour, there appears little prospect of our 
oldest colony sinking its individuality by confedera- 
tion. 

Canada was ceded to Great Britain by France in 
1763. It is nearly thirty times as large as the United 
Kingdom, but does not contain more than one-eighth 
of the population of these islands. It is 600,000 
square miles larger than the United States posses- 
sions excluding Alaska, and 18,000 square miles 
larger than its neighbour, even with Alaska added. 
It covers almost an equal area to Europe excluding 
the United Kingdom. In the whole Dominion the 
average number of persons to each square mile is 
not quite one and a quarter. 

In 1871 there were in Canada twenty cities and 





period 1874-84, we find that the imports to Canada 
fell off over half a million pounds, and the exports 
from Canada to Britain decreased by about a 
million pounds sterling. For the year ending 
June, 1885, the total imports into Canada were 
108,941,486 dols., and the total exports 89,238,361 
dols. The total exports of actual products amounted 
to 76,183,518 dols: The last-named sum is made 
up by the following items : 





dols. 

Produce of mines 3,639,537 
RR fisheries 960,001 

As forest he ¢ 20,989,708 
Animals and their products... 25,337,104 
Agricultural ducts 14,518,293 
Manufactu: Re 3,181,501 
Miscellaneous ... 557,374 
Total... 76,183,518 


The trade between Canada and Great Britain far 
overshadows that carried on between the Dominion 
and any other state ; France and Germany being 
the only other European countries that do any con- 


are to be shown in motion, but although the large 
horizontal Galloway engine, which was used last 
year and the year before in this court, is working, 
it has not been utilised for supplying motive power 
to the articles shown. As it will, therefore, be 
necessary to return to this section, we will content 
ourselves for the present with a very brief mention 
of some of the more prominent exhibits. 

The Massey Manufacturing Company of Toronto 
show four machines, viz., the ‘‘ Toronto” mower, 
the ‘‘ Toronto” light binder, together with a sheaf 
carrier, which can be attached, the ‘‘ Massey” 
harvester, and the Sharp’s hay and stubble rake, 
Messrs. A. Harris, Son, and Co., Limited, of 
Brantford, show a 5 ft. light steel binder ; 6 ft. and 
7 ft. machines of this type being also made by this 
firm, They also exhibita ‘‘ front cut” mower and a 
‘¢‘ Brantford” single reaper. Messrs. McFarlane, 
Thompson, and Anderson, of Frederictown, New 
Brunswick, have on view an inclosed gear mower, 
anda loose rake. Messrs. J. O. Winsor, Son, and 
Co., Brantford, Ontario, show a spring tooth culti- 
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towns of 5000 inhabitants and upwards, with a | siderable business with our great North American | 
total population of 430,043. In 1881 the number | colony. In the year 1884-85 we exported to | 
had increased to 37, with a total population of | Canada 41,406,777 dols. worth of goods and took in 
660,040, the number of inhabitants ranging from | return 41,871,991 dols. worth of produce or mer- 
5032 to 140,747. Supposing the general rate of | chandise. The corresponding figures for Germany 
increase throughout the Dominion during the de-| were: Imports, 2,121,269 dols., exports, 264,075 
cade 1871-81—viz., 17.3 per cent.—to have been | dols. ; and France—imports, 1,935,581 dols., ex- 
since maintained, the total population may now be | ports, 303,309 dols.; so it will be seen Canada is a 
estimated at about 4,450,000 souls. | larger buyer from our Continental neighbours than 
The inland revenue of Canada is derived entirely | she is a seller to them. 
from indirect taxation. During the fiscal year| Having said so much by way of preface—our in- 
ending June, 1885, it amounted to 6,917,635 dols., | formation being largely taken from the official 
of which 4,281,027 dols. was raised from spirits, | handbook on the colonies published by the Royal 
477,184 dols. from malt, and 1,589,290 dols. from | Commission—we will proceed to notice some of the | 
tobacco. The total receipts for the Dominion in | most prominent features in the display which has 
1885 were 78,418,843 dols., and the receipts to the | been contributed by the Dominion to the South 
credit of the consolidated fund were 32,797,001 dols. | Kensington show. 
There was a deficit of over 2,000,000 dols. owing| One of the most interesting. and certainly to the | 
to the rebellion in the north-west. In 1885 the | majority of untravelled Englishmen, one of the | 
banks in Quebec and Ontario had a paid-up capital | most surprising features, will be the display of 
of over 11 millions sterling, and the deposits were | agricultural implements, which is set fori in the 
17 millions, without counting the amounts in the | West Gallery. At the present time the collection 
Post Office and Dominion savings banks and in the | is far from complete, and has not yet been pre- | 
loan societies, the total deposited in these insti- | perly arranged, but what there is already on the 
tutions amounting to about 11} millions in 1885. _| ground serves to show that our Canadian brothers | 
The total trade of Canada with Great Britain and | have an excellent idea of this class of manufacture. 
with foreign countrics increased from 131,027,532 | We see by the Canadian catalogue that there are 
dols. in 1868, to 198,179,847 dols. in 1884-5. Taking | forty-three firms set down as exhibitors of agricul- 


the trade with the United Kingdom alone, for the | tural machinery and implements. Many of these 











vator, and an improved hay tedder. Messrs. John 
Elliott and Son, of London, Ontario, exhibit the 
‘*MillwaukeeJunior” harvester and binder. Messrs. 
M. Wilson and Co., of Hamilton, show a hay tedder 
and ahaylifter, the Watson Manufacturing Company 
a horse rake, Messrs. Morris and Wattstwo thrashing 
machines, Messrs. Larmouth and Co., of Montreal, 
two thrashing machines, Mr. Mauson Campbell, of 
Chatham, Ontario, a fanning mill, Mr. W. Forsyth, 
of Peterborough, Ontario, a fanning mill and seed 
separator, and Messrs. E. L. Goold and Co., of 
Brantford, a fanning mill. There are a few other 
examples of agricultural machinery and implements 
on the floor, which are not yet labelled, or are only 
partially unpacked. On the whole the display is 
a very creditable one, although in some cases the 


'machines are disfigured by too much purely orna- 


mental work, such as bird’s-eye maple woodwork 
and electro-plated metal work. There are also two 


_ portable engines, astonishing specimens of design 
/and manufacture, while the most vivid colours have 


been lavished on their painted parts in a manner 
that is somewhat trying to English taste. 

One of the most important and interesting depatt- 
ments of the Canadian exhibit will be that relating to 
| the mining and metallurgical industries. This section 
has the exceptional advantage of being under the 

fostering care of Dr. Alfred R. C. Selwyn, F.R.S., 
| the director of the Geological and Natural History 
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Survey of Canada, and those gentlemen who act 
with him as his assistants in the work. There are 
a large number of private exhibitors, but the 
assistance of the able staff of experts, that act 
under Dr. Selwyn, will be invaluable to all visitors 
to the Exhibition who may be bent on seeking in- 
formation of a special kind as to the nature of the 
minerals shown. 

The mining and metallurgical exhibits are, how- 
by no means complete ; but enough has already 
been unpacked to show that the display will be one 
of unusual interest. Canada has mineral resources 
already proved which will undoubtedly form a vast 
source of wealth to the colony when. they come to 
be developed. There are coalfields of immense 
extent, both on the Pacific and Atlantic coasts, and 
large deposits exist beneath the prairie lands east 
of the Rocky Mountains. The Dominion has iron, 
gold, silver, copper, lead, and other mines of great 
richness. In addition to these, almost all descrip- 
tions of building materials are to be found, whilst 
petroleum, salt, and phosphates further constitute 
a source of wealth. 

For the year ending June 30, 1885, coal to the 
extent of 479,706 tons was exported from Canada, 
the value being set down at 1,468,166 dols. For 
the same period, gold-bearing quartz, dust, and 
nuggets, represented a value of 999,007 dols. ; 
gypsum (116,415 tons), 120,046 dols. ; antimony 
ore (720 tons), 33,700 dols. ; copper (1257 tons), 
246,230 dols.; iron (1257 tons), 246,230 dols. ; 
lead, 36 dols. ; manganese (748 tons), 22,790 dols. ; 
silver (31 tons), 7539 dols.; phosphate of lime 
(18,984 tons), 362,288 dols.; sand and gravel 
(90,015 tons), 23,590 dols.; stone and marble 
(15,736 tons), 52,206 dols. ; salt (107,523 bushels), 
12,326 dols. ; and mineral oil (954,966 gallons), 
27,303 dols. Some of these totals may not appear 
very imposing, but we must remember that the 
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mineral industry of Canada is yet in its infancy, 
and may be said to be capable of almost boundless 
expansion. What the Dominion wants more than 
anything else, in order to extend her trade in this 
field, is population. This fact is well illustrated by 
a chart which Dr. Selwyn has prepared. In it he 
has shown, by means of coloured discs stuck on to a 
map of the colony, where certain minerals have been 
found, and it is curious to notice that wherever popu- 
lation is most dense, there the coloured spots are 
most thickly congregated. So far, then, it would 
appear that mineral workings have never failed 
to attract labour to them, and there is no reason 
to doubt but that the vast unpeopled districts of 
Canada may yet yield stores of wealth to coming 
generations of the British commonwealth. 

A mineral which is attracting a good deal of 
attention at the present time is apatite, which is 
being largely used as a source of supply of phos- 
phoric acid, and finds extensive application in the 
manufacture of fertilisers. The Ottawa valley 
appears to be the principal centre of this natural 
product, and indeed many Canadians look to apatite 
to make that district. Several samples are shown 
in the Exhibition, two of them very notable 
specimens. The first to’be noticed is a large block 
just as it was taken from the mine, and weighing 
nearly 2000 Ib. In this the mass is composed of 
the fine ‘‘ sugar” phosphate, inclosing fine crystals 
of the ‘‘ cleavable” variety. So large a piece in one 
lump bears evidence to the size and perfection of the 
vein. This mine produces over 2000 tons a year, 
nearly the whole quantity being exported to 
England or Germany. The second specimen we 
shall notice is a giant crystal, said to be the largest 
yet discovered. It weighs between 600 lb. and 
700 lb., and is valued at 50/. Many other examples 
are shown, both of the dark green cleavable and 
sugar varieties. The apatite industry has come into 
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existence within the last ten years, and is now attract- 
ing much attention. Its progress was for some time a 
good deal retarded by speculators, but financial para- 
sites have now mostly been shaken off, and the trade 
appears to be taking a healthy and natural course. 
Up to the present time, unless there is 70 per cent. 
of phosphoric acid, the material has not been con- 
sidered worth shipping, and there are now thousands 
of tons of lower grade apatite lying at the ‘‘ dumps.” 
The Anglo-Canadian Phosphate Company, of Liver- 
pool, have, however, recently introduced machinery 
by which this inferior material can be concentrated 
and thus rendered of commercial value. Apatite 
occurs in irregular masses in limestone, an in- 
teresting sample, in which the handsome green 
crystals are embedded in the natural stone, being 
shown in the Exhibition. 

On the opposite side of the court in which the 
apatite is shown, there is a collection of samples of 
manganese from Nova Scotia. This mineral has 
been worked for some time, but within the 
last three or four years it has taken a leading posi- 
tion in Nova Scotia. Manganese, like apatite, 
occurs mostly in the limestone, and pockets of over 
1000 tons have been struck in Hants County. 
Samples from New Brunswick are also shown. 
Canada, we are informed, rules the market for high 
quality manganese, many samples giving 80 to 90 
per cent. of peroxide. A good deal of manganese 
is also found in the United States, but this we 
understand is a lower quality ore, containing about 
40 per cent. only of peroxide of manganese, and 
it naturally commands a lower price than the 
Canadian varieties. 

Another valuable and increasing industry of the 
Dominion is that connected with the production of 
asbestos. It is unnecessary for us now to refer to 
the great importance of this mineral and the leading 
part it is playing in many manufacturing processes 
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and mechanical appliances. In our thirty-ninth 
volume, on page 231, will be found a description of 
the manner in which raw asbestos is worked up 
into manufactured goods, and the sources from 
which a great part of our supply is obtained. 

Gypsum is another mineral well represented in 
the part of the Canadian section with which we are 
now dealing. Samples are shown, both in a native 
and manufactured state, from Nova Scotia, New 
Brunswick, and Ontario. It is exhibited ground 
up for agricultural purposes, calcined for stucco 
work, and in the lump. Itis being quarried exten- 
sively in Nova Scotia, in which district it forms an 
important and growing trade. 

We must defer further notice of this interesting 
section of the Canadian Court for the present, but 
we hope to return to the subject again when the 
exhibits have settled down into their places. We 
iust, however, before we conclude, return our 
thanks to Dr. Selwyn and to Mr. Willimott, his 
assistant, for their courtesy in affording us informa- 
tiun on the various subjects in their department. 








SYNCHRONOUS MULTIPLEX 
TELEGRAPHY. 

Ir is well known that the rate at which a tele- 
graphist can signal by means of the Morse alphabet, 
falls far short of exhausting the capabilities of an 
electric circuit. The most expert operator can 
hardly attain a speed of more than forty words a 
minute, but the number is only limited to forty by 
the inadequacy of human muscles to work faster. 
If the rapidity of the telegraphist’s fingers could be 
increased ten times, so that he could send 400 in- 
stead of forty words a minute, the voltaic currents 
would still keep pace with him. Considering the 
great expense of erecting a telegraph wire, it seems 
a pity that the apparatus should be worked at only 
one-tenth of its possible speed. The problem of 


devising means of utilising the wire more fully 
offers, therefore, a tempting field to electricians, 
and one of the most interesting results of their in- 
quiries has been the development of synchronous 


multiplex telegraphy. 

The principleof synchronism has long been known. 
It is employed by Professor Hughes in his well- 
known printing instrument, and in a slightly 
different form by the Exchange Telegraph Com- 
pany in their Stock Exchange printing apparatus, 
the rotating wheel in each case being driven by 
clockwork. In Bakewell’s and Caselli’s copying 
telegraph synchronism is effected by means of a 
pendulum at each end of the wire. But the prin- 
ciple of multiplex telegraphy has not received much 
attention except as a toy, or for show purposes. It 
has proved liable to such frequent interruptions, 
due to the difficulty of maintaining exact syn- 
chronism, that it has been useless for the purposes 
of practical telegraphy. The credit of the improve- 
ments and developments which have at last made 
the multiplex telegraph a reliable and satisfactory 
instrument, is due to Mr. Patrick B. Delany, of 
New York, whose beautiful apparatus was exhibited 
for a short time last year at the Inventions Exhibi- 
tion, and, we understand, is about to be adopted 
by the Post Office in this country. 

The apparatus in a somewhat different form was 
exhibited at the Philadelphia Electrical Exhibition, 
and was described in ENGINEERING on October 31, 
1884; but the modifications since introduced, 
though at first sight they may seem trivial, have in 
reality revolutionised the invention and brought it 
into the region of practical telegraphy. 

For the purpose of explaining the principle on 
which the system is worked we give the simplified 
diagram shown in Fig. 1 (p. 493). K 1, K 2, K 3, and 
K 4 are the four keys ; 81,82, 83, and $4 the four 
sounders ; B1, B2, B3, B4 are the four batteries. 
The line is connected at its ends with the two radial 
arms DD, which rotate synchronously. The tip 
of each arm, as it rotates, touches in succession the 
semicircular brass plates X and Y. It will be seen 
that when the two arms are touching the plates 
marked X X, the operator at K 1 can telegraph to, 
or receive signals from, the operator at K3. 
Similarly, when the arms are touching Y Y, the 
operators at K 2 and K 4 are placed in communica- 
tion. This as it stands is not a practical arrange- 
ment, because each circuit is alternately discon- 
nected during half a revolution of the radial arm. 
The operator at K 1 is cut off from K 3 whenever the 
arm travels off the segment X. It is necessary, of 
course, that the operators at the one circuit should 





have continuous command of the wire without 
interfering with the operators at the other circuit. 

In Delany’s system the two segments, X and Y 
are subdivided into eighty-four separate segments, 
each of which is touched in succession by the rotating 
arm. The portion of the apparatus which contains 
the arm and the segments, and is called the ‘‘ dis- 
tributor,” is shown in Fig. 2. It consists of an 
iron cogwheel A, firmly fastened to the under side 
of a shallow cylinder of boxwood B. The wheel 
and cylinder revolve upon the axis C C, carrying 
with them the arm D, the tip of which, at G, 
touches the segments of the ‘‘dial” EE. The cy- 
linder is weighted inside with mercury. It is not 
driven by clockwork, but by the electro-magnet F, 
the projecting core of which attracts each cog of 
the wheel in turn. A succession of brief currents 
is made to pass through the coils of the magnet, 
in amanner which will be described presently, and 
matters are so arranged that when the cog, which 
is being attracted, arrives exactly opposite the 
projecting core, the current is cut off. The wheel 
is carried on by its own momentum ; so that when 
the current in the coils is restored, the next cog 
has come close up to the projecting core, and in its 
turn, is attracted. The result is that the wheel and 
arm keepturning with remarkable steadiness, making 
rather more than three revolutions in a second. 

The ‘‘dial” with its eighty-four segments is shown 
in plan in Fig. 3. It will beseen that the segments 
are numbered and lettered, and that the twelve 
segments marked 1 are connected together, the 
connection being shown by dotted lines. Similarly, 
the segments marked 2 are connected together, 
as also are those marked respectively 3, 4, 5, and 6, 
but the connections have been omitted from the 
figure for the sake of distinctness. The line wire is 
made to do duty for six circuits, six operators 
being employed at each end; and to each circuit 
twelve segments of the dial, the 1’s or the 2’s, and 
so on, are allotted. Atevery revolution of the arm 
each operator is placed in communication with the 
corresponding operator at the other end of the line 
twelve times, or thirty-six times in a second. At first 
sight, therefore, it would appear that each operator, 
by depressing his key, can only send a rapid suc- 
cession of dots—thirty-six in a second—whereas it 
is essential that he should have a continuous current 
at command. But in practice the current is made 
continuous by being passed through the coils of a 
large electro-magnet (R in Fig. 4), which exercises 
a retarding influence upon it. The operation of this 
electro-magnet will be more fully described later on. 
For the present it is sufficient to say that the six 
circuits can be worked independently of one 
another, just as if they were six separate Morse 
circuits, each provided with a separate wire. 

Interposed between the segments are the pro- 
jecting teeth of a circular brass plate, which is con- 
nected with the earth. The line, therefore, is put 
to earth at each end, while the tip of the arm is 
passing from one segment to the next. The object 
of this arrangement is to clear the wire of its static 
charge. 

The function of the segments marked A, B, and 
D, is to correct any deviation from synchronism on 
the part of the rotating arms. The six segments 
marked D are unconnected, and are called ‘‘ dead.” 
The other six are called ‘‘ live” correcting seg- 
ments ; the office of the three marked A is to send 
correcting currents to the other end, and that of 
the three marked B is to receive correcting currents 
from the other end. 

In Fig. 4 one of the six circuits is shown in opera- 
tion. For the sake of simplicity all the segments 
have been omitted from the dials except the twelve 
allotted to thecircuit at each end. The key K, at 
the left-hand end of the wire, which we suppose 
to be London, is depressed. The armature of 
the transmitter T is attracted. From the battery 
B a current goes through the line to the dis- 
tant station, which we suppose to be Brighton, 
passes through the armature of the quiescent trans- 
mitter t, and through the coils of the electro- 
magnet + to the earth. The magnet 7, by attract- 
ing its armature, demagnetises the magnet m, and 
the armature of the latter, being drawn back by its 
spring, completes the circuit of the sounder s, and 
causes it to work. The only point which needs 
special description is the electro-magnet 7, which is 
introduced for the purpose of preventing singing or 
chattering on the sounder s. It consists of two 
coils, although only one is shown in the figure. On 
the top of it is laid a permanent horseshoe magnet, 
north-pole over north-pole, and south over south. 





The core of r is thus kept slightly magnetised, 
whether a current be passing or not, and the current 
when it comes merely raises the polarity to a higher 
degree. To the two terminals of the electro-magnet 
is connected the condenser c, which is charged 
whenever the key K at London is depressed. But 
as we have seen, owing to the rotation of the arm 
d, the circuit is broken thirty-six times in a second. 
Now the joint effect of the horseshoe magnet and 
the condenser is to make the electro-magnet r so 
slow in its action that it has not time to release its 
armature while the arm d is passing from one seg- 
ment to another. The horseshoe magnet increases 
the residual magnetism of the cores, and the con- 
denser counteracts by its discharge the ‘‘ induced” 
current which is set up in the coils whenever there 
is a break in the circuit. 

The intervention of a relay or ‘‘uprighting 
sounder” m between the relay r and the sounder s 
helps to prevent chattering on the sounder s. The 
instant the circuit of m is broken by the armature 
of r leaving its back-stop p, the circuit of the sounder 
sis completed. Any vibration of the relay arma- 
ture on its front stop q will not affect the sounder. 

It still remains to describe the two most interest- 
ing features of the system, the means by which the 
cogwheels are made to rotate, and the means by 
which they are kept synchronous. An inspection 
of Fig 5. will make these points perfectly clear. 
The cogwheels are unduly enlarged in the figure, so 
that the dials may be seen underneath ; and from 
the dials, for the sake of clearness, all the segments 
have been omitted except the ‘‘live” and ‘‘ dead” 
correcting segments A, B, and D. 

The motive power which turns the cogwheel is 
derived from the batteries Bland B2. A thin 
strip of iron F F, which is fixed at P and free at the 
other end, is kept in continual vibration, like the 
contact breaker of an induction coil, by means of 
the coils G G and the battery B 1, the circuit being 
made and broken at the point H. At the point J 
the circuit of B 2 is alternately made and broken. 
High resistances are inserted at R and R to pre- 
vent sparking. When contact is made at J the 
electro-magnet E E is electrified, and attracts one 
of the cogs ; so that one vibration of the iron strip 
corresponds to the passing of one cog. 

The arrangement for insuring synchronism is 
equally simple and eflicacious. The two iron strips, 
F F and ff, are made so as to vibrate as nearly 
alike as possible, like two tuning-forks of the same 
pitch ; but this in itself is not enough. It is neces- 
sary that whenever one of the wheels begins to 
gain on the other it should be speedily brought back 
into uniformity ; and further, the device employed 
to effect this end must be automatic in its action. 
The arrangement must be such that when a wheel 
goes too fast it thereby calls into play a retarding 
force—a force which acts as a drag. It will be seen, 
on referring to Fig. 5, that when the two wheels 
are truly synchronous, and therefore no correction 
is necessary, no currents are sent through the cor- 
recting segments from either end. The tip of the 
arm at the London end, in the figure, is touching 
the ‘‘live sending” segment A; but at Brighton 
the arm is touching the ‘‘ dead” segment d, and 
therefore no current passes. But if the Brighton 
wheel be a little ahead of the London wheel, so 
that when the London arm is touching A the 
Brighton arm touches the ‘‘live receiving” seg- 
ment b (which is made broader than the others), 
then acurrent passes from the battery B3. The 
magnet o attracts its armature; the armature of 
the magnet 1 is released ; and finally the electro- 
magnet m is electrified. The result is that the 
free end of the iron strip f f is now vibrating in a 
magnetic field, and is therefore retarded ; and as 
the movement of the cogwheel depends exactly 
upon the vibrations of the strip, it also is retarded. 
Conversely, when the London wheel is ahead, the 
electro-magnet M at London is set in operation by 
a current from Brighton. i 

In short, the means employed in correcting the 
synchronism are simply this—that whenever one of 
the wheels is going a trifle too fast currents are sent 
from the other end to retard it. No attempt is 
made, and in practice it is not found necessary, to 
accelerate a lagging wheel. The simple contrivance 
which we have described does all that is required. 





Canapian Locomotives.—The Canadian Locomotive 
Works at Kingston, Ontario, are building ten locomotives 
for the Canadian Pacific Railway, for the Pontiac an 
Pacific Junction Railway, and for the Quebec and Lake 
St. John Railway. 
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THE ARMOUR-PLATE TRIALS AT 
SPEZIA. 


TuE trials carried out at Spezia, in the presence 
of officers of almost every nationality, against a 
chilled cast-iron armour-plate, have excited as much 
attention as the late experiments at Bucharest in 
connection with the Gruson and St. Chamond 
turrets. 

In this case, however, the issue was not obscured 
by the rivalry of competing manufacturers, and, 
beyond that, the results have a greater importance, 
as for the first time a clear decision is obtainable as 
regards the much-debated question, whether it is 
still possible to successfully oppose a protecting 
medium against the attack of the exceedingly 
powerful weapons which the development of modern 
artillery has produced. 

The results of the trial seem to clearly and deci- 
sively prove that such a medium has been found, 
and though we await the arrival of the photographs 
taken on the spot for a complete report, we hasten 
to give the chief particulars of the results obtained. 

The trial arose from the decision of the Italian 
Government to defend the harbour of Spezia with 
40-cm. Krupp guns protected by armour. Although 
the number of war-ships which are at present armed 
with 100-ton guns is small, it was determined to 
demand as a measure of the resistance of the 
armour that it should withstand the maximum 
power of these guns, and the condition was in 
consequence made that a sample plate delivered by 
Gruson should resist three shot from the 43-cm. 
100-ton Armstrong gun without being breached. 

The trial plate weighed 88,000 kg., and formed a 
segment of the movable cupola of a turret, which 
consists of fifteen similar seyments and two cover 
plates. The cupola rests on a wrought-iron ring 
called the substructure, which in turn moves on a 
circle of rollers, permitting the rotation of the whole 
structure. This rotation is effected ordinarily by 
steam power, but hand gear is also available. The 
substructure is surrounded by a ring of glacis 
armour consisting of fifteen chilled iron plates, 
which are further protected by granite and con- 
crete blocks. The turret itself is intended to con- 
tain two 35 calibre long 40-cm. guns. 

The plate under trial was placed on a foundation 
plate weighing 41,500 kg., supported on each side 
by a cast-iron plate of 44,880 kg. weight, which last 
rested against the solid rock of the hillside. 

In the channel on the upper edge of the plate 
where, in the completed turret, the cover plate 
butts, was placed a similar plate weighing 5330kg., 
so that the whole structure corresponded to that of 
the turret itself. As far as the line of the upper 
edge of the glacis armour the plate was protected 
by a bed of concrete. 

The thickness of the plate measured radially 
was, on top 85 cm., and at bottom 125 cm., the 
vertical height 316 cm., and the breadth on top 
119 cm., and at the bottom 300 cm. To protect 
the gun against flying portions of the shot the 
target was surrounded by stout balks of timber. 

The attacking gun, mounted on one of Arm- 
strong’s hydraulic carriages, was placed ata distance 
of 134 metres. The projectiles used were Krupp’s 
hardened steel shell of 1000 kg. weight. The 
powder charge was 375 kg. of brown prismatic 
powder. This gave, for the distance named, a mean 
velocity of impact of 537 metres, and a total energy 
of 14,700 metres for the three shots. In order to 
diminish as much as possible the proportion of this 
energy deliverable on the armour, the latter, incorre- 
spondence with the experience gained in previous 
trials, was given as flat a profile as possible, so that 
the angle of striking should not be less than 50 deg. 
to the normal, and it was due to this that the effect 
ofthe three rounds on the plate was so extraordi- 
narily small. 

The first shot struck the plate about 120 cm. 
above the upper edge of the glacis, and formed a 
flat indent about 5 cm. in greatest depth, and five 
radial cracks running to the edges of the plate, of 
which, however, only one was visible at the back of 
the plate. Round the point of impact the surface 
of the plate was splashed to a small depth.’ 

The effect of the second shot was somewhat 
greater. It was aimed at a point 85 cm. from the 
first hit, 70cm. above the glacis, and 50cm. to 
the left of the vertical centre line. Owing to the 


greater angle at which it struck the indent was 
about 10 cm. deep, and the radial cracks showed a 


greater width. Still only two of these were observ- 
able at the 


back of the plate. 





After this round it was found that the structure 
had yielded somewhat, so that openings between 
the trial plate, and those supporting it at the side 
of about 1 mm. to 3 mm. in width, had been 
formed. Messrs. Gruson’s representatives did not, 
however, deem a renewal of the supporting struc- 
ture necessary, and the result showed that their 
reliance on their material was not misplaced. The 
point aimed at with the third shot was near the 
middle line of the plate, about 240 cm. above 
the glacis. The effect of the hit was very small 
indeed, the indent being only4cm. Four minute hair 
cracks were formed on the surface, and at the back 
of the plate only one new crack was seen. The 
upper part of the plate being inadequately sup- 
ported during this round, owing to the failure of 
the side plates, was found to have yielded about 
1 mm., and thereby a portion of the surface of the 
plate about 20 cm. thick was dislodged. No other 
effect of the hit was to be traced. All three projec- 
tiles, as a matter of course, shivered into small pieces, 
as is always the case when projectiles strike chilled 
armour at low angles. 

The general opinion of all the officers present was 
that the armour after the third round had lost none 
of its properties of defence, and at the very least 
would resist many more rounds of the same calibre 
without being breached. However, as the terms of 
the contract had been fulfilled, the trials were dis- 
continued. 

By this experiment the armour question enters 
on a new phase. From the time of the previous 
experiments with artillery at Spezia the number of 
scientific artillerists who hold that in presence of 
the powerful guns of the present day armour 
defence is impossible, has continually increased. 
With them it has been the firm belief that the 
armour question was settled for ever. It remains 
to be seen how they will dispose of the results of 
the present trial. One thing is certain. The most 
strenuous opponent of armour must admit that the 
triumph of armour at these trials was just as great 
as it was contrary to general expectation. 








WIMSHURST’S INFLUENCE MACHINE. 


Tue Wimshurst influence machine is now exten- 
sively known, and is fast replacing other electro- 
static generators in use in physical laboratories. Its 
rapid introduction is due mainly to three charac- 
teristic features, viz. : (1) its remarkable indepen- 
dence of atmospheric conditions ; (2) its power of 
self-excitement ; and (3) its constancy of polarity. 

It has given every satisfaction without any pre- 
liminary treatment in crowded lecture theatres in 
which other influence machines behaved most dis- 
appointingly. It has also been frequently placed 
in trying and even in extreme hygrometric condi- 
tions, and found to work admirably. As to initial 
electrification, it never wants any. As soon as the 
varnished plates with their metallic sectors are 
fitted with their brushes and spun round in proxi- 
mity to each other, a charge is invariably and 
rapidly built up. One side of the machine becomes 
positive with respect to the other, and this electrical 
state is maintained as long as the machine is kept 
working. 

Much useful information as to the manner of 
making and using these machines may be obtained 
from a little pamphlet published lately by Mr. 
Thomas Gray, C.B. This work is a reprint of 
matter which appeared in the English Mechanic 
between November, 1884, and October, 1885, to 
which Mr. Gray adds some experiments made with 
his multiple-plate machine bearing chiefly on the 
flow of the electrical current. 

The machine, which is represented in the illus- 
tration on page 489, is the latest one constructed 
by Mr. Wimshurst in his amateur workshop at 
Clapham. It consists of eight of the well-known 
plates—which may henceforth be aptly called by 
the distinctive appellation of Wimshurst plates 
—each being 2} ft. in diameter and carrying 
sixteen sectors. When the plates are rapidly 
rotated in opposite directions, a high degree 
of electrification is produced. In order to dimi- 
nish as much as possible the loss of charge 
arising from the usual causes, all the conductors, 
and even the rods carrying the metallic brushes, 
are covered with a thick coating of gutta-percha, 
and the whole apparatus is inclosed within a tightly 
fitting and dust-excluding glass case. In like 
manner, the brass rods which lead from the prime 
conductors to the outside terminals, are carried up 
through glass tubes. By these means, the losses 








due to leakage and discharge to neighbouring bodies 
are greatly reduced, and the efficiency of the 
machine correspondingly increased. 

Some idea of the electrical power developed by 
this machine may be formed from the easily repro- 
ducible fact that every turn of the handle gives six 
sparks each of 8 in. in length. One complete re- 
volution, therefore, generates a quantity of elec- 
tricity corresponding to a disruptive discharge of 
4 ft. length. Sparks of 10 in. and 12 in. are readily 
obtained. Some of the former have been photo- 
graphed and are remarkably beautiful, showing in 
a marked manner the multiple and branching cha- 
racter, as well as the zigzag path of the discharge 
between terminal and terminal. 

The condensers used were made of ordinary hock 
bottles, and the discharge was accompanied by an 
almost unbearable snapping noise, comparable in 
loudness to a pistol shot. 

This machine was specially constructed for the 
course of afternoon lectures now being given by Pro- 
fessor George Forbes at the Society of Arts. In 
one of these, in order to show the strain produced 
in a dielectric medium when acted upon by an 
electromotive force, the professor endeavoured to 
repeat a famous experiment of Dr. Kerr’s. Two 
wires leading from the terminals of the machine, 
dipped into mercury contained in two small glass 
bulbs. These were immersed at a little distance 
from each other in a cell containing carbon disul- 
phide. A beam of polarised light was then passed 
through the liquid, and the analyser turned until 
the light was cut off. It was duly explained that 
the stress to which the liquid dielectric (CS,) would 
be subjected on turning the machine would be made 
manifest by the reappearance of the light on the 
screen. The stress, however, proved to be so great 
as to noisily shatter the glass bulbs before any 
optical effect could be perceived. The point was 
thus demonstrated in an unmistakable and probably 
unwished-for manner. The same principle of strain 
was again illustrated in the case of Leyden jars by 
separating the terminals of the machine as far as 
possible and rapidly rotating the plates. Though 
the walls of the jars were unusually thick they 
were unable to resist the intense electrostatic strain 
produced by the high electromotive force of the 
machine. This electromotive force has been mea- 
sured in terms of that of a Daniell’s cell, and found 
to be 50,000 volts, while the current has been esti- 
mated at the sy'55th of an ampére. 

In an elementary class-book on electricity just 
published,* we notice that one of the sections is 
headed ‘‘ The Vossor Wimshurst Machine.” This 
evidently implies the identity of the two electro- 
static generators, which is an error. Moreover, 
when the author, proceeding with his description of 
the Voss, says that ‘‘ one plate is fixed,” he has 
said quite enough to convince any one who has 
ever seen a Wimshurst that the two machines are 
essentially different. As to the principle involved, 
they, as well as all other influence machines, are 
based upon Nicholson’s ‘‘ doubler.” 

In this connection it may be interesting to state 
that a series of measurements has been made for the 
purpose of comparing the quantity of electricity 
developed respectively by a Voss and a Wimshurst 
machine provided with plates of equal diameter, 
the result showing that the latter yields three and 
a half times as much as the former. 

The machine which is pictured above was ex- 
hibited at the recent Royal Society conversazione. 
It attracted considerable attention, as did also the 
photographs of the spark discharge. 





ENGINES OF THE ‘‘MONA’S QUEEN.” 

In our issue of the 7th inst. we published a two-page 
and other engravings of the Mona’s Queen, a paddle 
steamer constructed last year by the Barrow Ship- 
building Company, Limited, for the Isle of Man Steam 
Packet Company. This week we give another two- 
page engraving showing the general arrangement of 
the engines and boilers of this vessel, and we shall in 
an early issue give further illustrations, together with 
descriptive details, 








QUEENSLAND CoaL.—A firm owning sugar refineries at 
Maryborough and Bundaberg has concluded a contract 
with the Queensland Land and Coal Company for the 
supply of 16,000 tons of Burrum coal during the current 
year. The firm has hitherto obtained the bulk of its coal 
from Newcastle, New South Wales. 

* “Electricity Treated Experimentally”, by L. Cum- 
ming, M.A, 
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HEINKE’S RAILWAY 








Amonc the couplings shown at the recent contest 
at the Nine Elms goods yard, was one invented by 
Mr. E. H. A. Heinke, of the locomotive department, 
Longhedge Works, Wandsworth-road, 8.W. This 
coupling displays very considerable merit, and appears 
to answer the essential requirements of an apparatus 
of this kind. The shackle is operated by a lever F 
(Fig. 2) ending in a handle (Fig. 3). This lever is 
keyed to a cross-shaft carried in bearings fixed to the 
headstock of the truck, and on this shaft there are 
mounted two arms E by which the link A is raised, and 
link B dropped over the hook of the next vehicle 
(Fig. 2). The link B is ari with a balanceweight, 
and when out of action stands vertically, as shown to 
the left of Fig. 2. As the link A is raised to the hori- 
zontal position, the rods C D cause the link B to turn 
at the same time, and when the parts are in the 

osition shown in Fig. 2, the two links are ina straight 
ine. The raising of the lever F then causes the link 
to drop over the hook of the next ,vehicle, and the 
coupling iscomplete. Thelever F is then returned to 
the vertical position (Fig. 3). 

To uncouple the vehicles the links A and B are raised 
with a smart jerk, and then allowed to drop when they 
fold themselves up clear of the guide. Both the 
operations are effected with ease, and need no practice 
to enable a stranger to carry them out successfully. 
One smart pull at the lever is all that is required, and 
if the operation be pamagenn in the dark the shunter 
can tell, without looking, whether the wagon is coupled 
or not. Itis not necessary that both vehicles should 
be alike, or that they should be on a straight part of 
the line, the apparatus has sufficient clearance to allow 
for these differences, and it will join up to any form of 
hook at present in use, so that the new coupling may 
be introduced gradually without needing its simul- 
taneous application to the whole of the rolling stock. 
If the coupling be fitted to a locomotive it can be worked 
from the footplate. 








RAISING THE §.8. ‘‘PEER OF THE REALM.” 


On the Raising of the Wrecked Steamship “‘ Peer of the 
Realm,”* 


By Mr. Tuomas W. Wal1xss, of Cardiff, 


Tus vessel, a screw steamer of 1813 tons net register 
and about 300ft. length over all, laden with 2600 tons of 
coal, ran on the rocks on the east side of Lundy Island 
during a fog on February 11, 1885. Her position was 
a dangerous one, being within 30 ft. of perpendicular 
cliffs more than 200 ft. high, where it was impossible to 
land ; the only landing place on this little island is at 
the south-east corner, and is approachable only in fine 
weather. After careful examination of the wreck, al- 
though she had been given up as a total loss, the writer 
was confident, from his experience in the successful raising 
of several previous wrecks, that she could be profitably 
raised ; and on the 13th of July he was commissioned to 
undertake the operation, which was carried out according 
to the following plan. 

The after part of the vessel being double-bottomed 
throughout its length of 80 ft., as shown in the longitudinal 
section of the vessel in Fig. 1 (page __), the water neither 
rose nor fell so fast inside as the tide outside. In this 
part it was considered that the leakage could be kept 
under by two 8-in. centrifugal pumps, after throwing 
overboard a large quantity of coal so as to lighten the 
vessel and to form a well from which the windbore of the 
pumps could draw, as shown in Fig. 1. 

Amidships it was decided to do nothing beyond securing 





* Paper read before the Institution of Mechanical 
Engineers, 
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as firmly as possible the bulkheads fore and aft of the 
space occupied by the engines, boilers, and coal bunkers ; 
and to allow the water in this space to rise to its level. 

Throughout the 142 ft. length of the fore part of the 
vessel, from the boiler-room bulkhead to the stem, it was 
decided that the coal stowed in the hull must be. plat- 
formed over, as shown in Figs. 1 and 3, with a timber 
deck strong enough to serve as a new bottom and to kee 
the wreck afloat with the assistance of two 8-in. centri- 
fugal pumps. 

or carrying out these operations, the steamer Hoy 
Head was chartered, and on board her were placed four 
8-in. centrifugal pumps, with engines and boilers for 
working them; also the whole of the timber for plat- 
forming the fore part of the wreck, and a large quantity 
of other materials and appliances. Everything was so 
arranged that what was first wanted was uppermost, and 
was easily got out by the aid of the steam winches. The 
Hoy Head was also fitted with the requisite accommoda- 
tion for the workmen, fresh-water tanks, cooking appli- 
ances, &c. ; she thus served during the whole of the time 
both as workshop and home for all the men employed on 
the work. 

The tides had to be carefully considered, and every ad- 
vantage taken of them when at their lowest, inasmuch as 
very little could be done during neap tides. At the 
lowest tides there was 12ft. of the wreck under water at 
the stem, and 21 ft. at the stern, as shown in Fig. 4 and 
also by the sloping water-line in Fig. 1; but only for a 
short time, as the tide falls and rises very rapidly ; at 
high water her masts only were to be seen, the highest 
high-water line being about 29ft. above the lowest low- 
water line, as shown by the dotted line in Fig. 4. As 
soon as the rising tide drove the men from the wreck, 
they occupied themselves on board the Hoy Head in 
preparing the materials for the next ebb, Whenever 
easterly winds prevailed, these prevented any work from 
being done upon the wreck; and on some occasions the 
Hoy Head had to go for refuge to Ilfracombe. 

Operations at the wreck were commenced on the 24th 
of July, 1885, and continued until the 30th, when they 
had to be suspended on account of bad tides. Work was 
resumed on the 5th of August, and by the 12th the plat- 
forming was completed on the top of the lower stringers 
in the fore part. With the aid of the steam winches a 
large quantity of the coal was thrown overboard from the 
aft part as shown in Fig. 1, and some also from the fore 
ange when the tide was down; and all heavy weights to 

e placed in the wreck were deposited in almost exactly 
their intended positions, where they were then quickly 
made secure. 

The platform beams of spruce pine 10in. square were 
laid transversely on the top of the coals in the fore 

art of the hull, being placed 4 ft. apart, as shown in 

‘igs. land 3. Each was in two halves with a long scarf 

joint well bolted together; the advantage of this plan 
was that they were easily handled and got in between the 
iron stanchions, and fixed in their places more expedi- 
tiously. From dimensions taken at low tide the several 
airs of halves were prepared beforehand on board the 

oy Head away from the wreck while the tide was up, 
during which time the men were kept fully employed in 
—s ready the materials for the next ebb. The plat- 
orm or deck was made of longitudinal planks of spruce 
pine, llin. wide by 3in. thick, nailed down upon the 
beams, and further held down by a transverse plank of 
the same size laid over them at each beam. Upon this 
plank were footed the upright timber shores, some of 
them 10in. by 5in. and the rest 1lin. by 3in., each 
firmly fastened at bottom between two chocks of wood 
nailed to the plank and to the shore; the upper ends of 
the shores were securely tongued to the ship’s iron beams. 
About 2 ft. above the centre of the upright shores, a con- 
necting batten, 3in. by 14 in., ran across the ship, secur- 
ing all the shores to one another in each athwartship 
row. The spaces between the iron frames at each side 
of the ship—most difficult places to make water-tight— 
were each filled with a wooden chock, well driven in and 
































caulked ; and an upright shore was fixed on each of these 
chocks, with its top end bearing under the deck above, 
as shown in Fig. 3, so as to prevent the slightest upward 
movement of the chock. Over the chocks and round the 
frames was laid a body of best Portland cement, 3 in. 
thick, as shown at C, Fig. 3, which set hard and made a 
most complete water-tight job. In way of the hatches 
were placed additional transverse beams, as shown in 
Figs. 1 and 3, for taking the upward pressure of the 
shores in these places. As the platform had to be fixed 
so low down in the wreck, there was very little time in 
each tide for carrying out such a large undertaking ; 
nevertheless the work was successfully and speedily ac- 
complished, principally through the efficiency of the ar- 
rangements adopted as above described, and without the 
aid of divers for any part of the operations. 

After the platform had been caulked and finished, 
two iron pump-wells were fitted in it, one in each of 
the two compartments into which the fore part of the 
ship was divided, and a hole was cut through the bulk- 
head for aliowing each well to get an equal share of 
water. When all the work had been tested, two 8-in. 
centrifugal pumps were placed on the main deck, one to 
draw from each well. So complete was the workmanship 
found to be, that the pumps were not required to work 
more than half their time during the tedious voyage of 
sixteen hours from Lundy Island to Cardiff. 

On the morning of the 14th of August it was deter- 
mined to make the attempt to raise the wreck. With the 
receding tide steam was got up in the four deck boilers 
B, Fig. 1. Before break of day the wreck was felt to 
move slightly with the rising tide, and at 5.45 a.m. she 
was completely afloat. After another careful examina- 
tion all round, the tugboats received the signal to tow, 
and in two minutes she was afloat in deep water, towed 
by four powerful screw tugs, as well as by the steamer 

oy Head made fast alongside her, as shown in Fig. 5. 
A speed of 7 knots per hour was maintained until abreast 
of Ilfracombe, and then a slower rate up channel to 
Cardiff, which was safely reached at 10 p.m. All on deck 
being a complete wreck, with the bulwarks all swept 
away, the freeboard amidships was only 21 in. in coming 
upChannel. The displacement with this amount of free- 
board was 4780 tons, being the weight of the vessel her- 
self and all she contained ; and the displacement up to the 
deck being 5180 tons, there was therefore a surplus 
buoyancy of no more than 400 tons, forming a remarkably 
small margin for bringing the wreck par, 4 up channel. 

After discharging in the following week the remainder 
of the coal in the after hold only, the wreck was safely 
docked in one of the dry docks of the Mountstuart Ship- 
building Graving Docks and Engineering Company, in 
Cardiff. The hull had become coated with large quanti- 
ties of barnacles and sea-weed ; and these having been 
cleaned off, it was found that her keel, bottom shell-plates, 
frames, and floor-plates were broken in a great number of 
places for about half her length, affording full scope for 
the water to flow in and out freely, and thus proving the 
platforming to be the best method that could have been 
adopted. On carefully examining the hull after being 
docked, it was very gratifying to find that, although the 
wreck had been exposed to much severe weather, she had 
not strained a single butt or rivet in her top sides, the 
whole of the damage to the hull being below the bilges. 
Her rudder and stern-post being broken and useless she 
had to be steered by manipulating the tugs sowing her up 
to Cardiff. As shown in Fig. 2, the heavy seas rolling over 
her had completely smashed in the after deck, as also the 
bridge, and the engine and boiler casings, &c. = 

In addition to the execution of the necessary repairs, all 
of which were carried out in conformity with the require- 
ments and under the supervision of Lloyd’s and the Board 
of Trade, the steamer was thoroughly overhauled and re- 
modelled internally. Having been completed as shown In 
Fig. 6 under her new name of the Dunbar, she left the 
graving dock, on January 11, 1886, for her trial trip in the 
Channel, which went off without a hitch, and was in every 
way satisfactory, 
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NOTES FROM THE SOUTH-WEST. 
Cardif.—Shipments of steam coal have shown some 
falling off during the past week. Prices have remained 
at 88, 6d. to 9s. 3d. 
7s, 3d. to 7s, 9d. per ton for inferior descriptions. 
of the colliery districts are now working full time. 


] The “Collingwood.” —Mr. White, of the Constructors’ 
Jepartment at Whitehall, has been examining the Col- 


Most 





per ton for the best qualities, and at | 





, lingwood, and the result of his official visit has been that 


some 43-ton guns, as well as one which exploded, of the 
mixed ‘‘ Mark 2” Woolwich type, have been ordered to 
be removed from the barbettes of the vessel and to be re- 
placed with guns of the same calibre of the ‘“‘ Mark 4” 
ype, which are constructed on the steel hoop principle 
throughout, and not of a composite character of Serr 
iron and steel like the former. The repairs of the Col- 
lingwood are to be taken in hand at once, 

















































Cornwall Railway.—A mation of the Cornwall Railway 
Company was held at Plymouth on Friday, to consider a 
Bill promoted by the Great Western Railway Company, 
in which are embodied powers to raise 400,000/. for 
narrow-gauging the Cornwall line and for other purposes. 
A motion in favour of the Bill was made by the chairman 
(Mr. Tweedy), but failed to obtain a requisite majority of 
three-fourths in value and was declared not carried. 

Torpoint.—The water supply and drainage of Torpoint 
came before the St. Germans Board of Guardians on 
Thursday. The two lowest tenders for carrying out the 
scheme of water supply were discussed by the Finance 
Committee. Mr. Shillabeer, of Matley, offered to do the 
work for 4306/7. ; and Mr. Harrison, of Brighton, sent in 
44751. as his price. The committee recommended that 
Mr. Harrison’s tender should be accepted. The recom- 
mendation was, after some discussion, adopted. 

Newport Harbour Commission.—At the last sitting of 
this commission, the Harbour Works Committee re- 
ported that they had received plans from Mr. Dyne Steel 
for strengthening the pontoon. Tenders had been ac- 
cepted for the work, and new chains had also been 
ordered for the pilots’ pill and pontoon. 


The ** Colossus.” —A trial of the Colossus has been post- 
poned, and it is rumoured that her guns will be taken 
out, and that others of the Woolwich ‘‘ Mark 4,” of 
the same calibre, but built with steel hoops throughout, 
will be substituted. The operation will take some time, 
as the tops of the turrets will have to be taken off, and 
the ship almost dismantled. 


South Wales Coal and Iron.—The shipments of coal from 












498 


ENGINEERING. 


[May 21, 1886, 








the four Welsh ports in April were as follow: Cardiff, 
foreign, 507,513 tons; coastwise, 91,656 tons; total, 
599,169 tons. Swansea, foreign, 71,731 tons; coastwise, 
55,432 tons; total, 127,169 tons. Newport, foreign, 
151,058 tons ; coastwise, 99,844 tons; total, 250,902 tons. 
Llanelly, foreign, 7913 tons; coastwise, 7019 tons ; total, 
14,932 tons. It will be seen that the aggregate shipments 
for the month were 992,172 tons. The shipments of iron 
and steel from Cardiff in April were 4393 tons; from 
Swansea, 178 tons; from Newport, 8158 tons; and from 
Llanelly, nil ; total, 12,691 tons, The shipments of coke 
were: Cardiff, 4262 tons; Swansea, 249 tons ; Newport, 
149 tons; Llanelly, nil; total, 4660 tons, The shipments 
of patent fuel were: Cardiff, 9932 tons; Swansea, 22,616 
tons; Newport, 4229 tons; Lianelly, nil; total, 36,777 tons. 


The Employers’ Liability Act.—Mr. G. L. Campbell, 
secretary of the Central Association for dealing with distress 
caused by mining accidents, in giving evidence on Friday 
before a Select Committee of the House of Commons 
appointed to inquire into the working ef the Employers’ 
Liability Act, 1880, stated that there were in South 
Wales 37,000 miners who had voluntarily contracted them- 
selves out of the Act. 


Leaky Reservoirs.—The Swansea borough engineer has 
reported as follows: ‘‘ The leakage from the Liiw reser- 
voir has been well known by the Town Council to exist 
from January, 1883, but at present it does not in a dry 
time exceed 12,000 gallons per 24 hours, and in a wet 
time 40,000 gallons, shen originally it was about 
350,000 gallons per 24 hours with the reservoir full, and 
it is because of this defect that it is now necessary to pro- 
ceed with the construction of the Upper Lliw reservoir. 
There is no leakage in the embankment of the Blae- 
nantddu reservoir, and never has been to my knowledge. 
However, there is a leakage through the masonry of the 
tunnel of about 42,000 gallons per 24 hours, which leakage 
does not in any way interfere with the stability of the re- 
servoir. The amount of leakage in the Blaenantddu 
tunnel on September 8, 1884, was 203,000 gallons per 
24 hours. A brick stopping was, however, put in a year 
ago, which has had the effect of reducing the leak to 
42,000 gallons per 24 hours, and I am of opinion that I 
shall be enabled to entirely stop this leak in the course of 
next year.” 

Rhondda and Swansea Bay Railway.—In the House of 
Commons on Wednesday the chairman of Ways and 
Means had this Bill before him at the committee stage, 
there being no opposition. The clauses were carefully 

‘one through, and the committee stage was passed, the 

ill being reported for second reading. The object of 
the scheme is to authorise the company to make a short 
railway and deviation line, to reduce their authorised 
capital, and to release the deposit under the Acts of 1882-3. 
Mr. Freere, who represented Mr. Rees, Parliamentary 
agent, explained that in 1882 the promoters came for 
a Bill to carry a line from the head of the Rhondda Valley 
down to the tan Bay ports, crossing the Neath. The 
Great Western Railway Company opposed the Bill, and 
they were stopped at the river, but in the following year 
they obtained an extension across the river to Swansea, 
Since that time, however, the Great Western had im- 
»nroved their route, and had given the Rhondda such 
facilities for traffic that in the main the objects of the 
promoters’ line had eg emeen Hence the present Bill, 
which, it may be added, has passed the House of Lords, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
better attendance on ’Change at Middlesbrough, but the 


improvement in trade which has been so long wished for 
still fails to make its appearance ; although in May, when 
the navigation season is in full swing, we should have 
tolerably fair business. Instead of this, however, trade 
remains extremely languid, and people will not buy for 
anything but early delivery, aubeuss they have no ex- 
pectation that prices will be any lower, for that is scarcely 
possible under present circumstances, seeing that already 
they are so very low and unremunerative. There seems 
to be a disposition in Scotland, at any rate, to reduce the 
production. The future prospects are so discouraging 
that no one is prepared to do forward business of any 
importance, because it is not to be expected that higher 
prices will rule unless the consumption is increased, or the 
production decreased. Makers here are still fairly 
well supplied with orders, and are offering very 
little for sale. Merchants offer prompt f.o.b. deliveries 
of No. 3 at 293s. 6d. per ton, but it is impossible to 
see where they can get the iron to supply it at 
this figure with profit to themselves. Certainly makers 
have never sold at any such price, and the present 
rate is lower than has ever been known before. Makers 
refuse to do business at the current rates asked by the 
merchants. Some sales of No.3 for prompt f.o.b. delivery 
have been made this week at even less than 29s. 6d., but 
under exceptional circumstances Cleveland warrants are 
offered at about 293. 9d., but very few sales take place. 
Stocks continue to accumulate. Shipments are a little 
better, but on the whole they are poor for this time of the 
year, especially to the Continent. The mills and forges 
as well as the foundries are all very poorly occupied. In 
the finished iron trade business is very slow, and the lower 
prices quite fail to bring any additional orders. Scarcely 
any of the works that are now in operation are running 
full time, and there does not appear to be any chance of 
the closed works being re-upened. The price of merchant 
bars is 4/. 10s., iron ship-plates 4/. 7s. 6d., and iron angles 
41. 5s., all less 24 per cent. discount. 


Shipbuilding and Engineering.—A somewhat better re- 
port may be given with respect to the shipbuilding 





industry, a little more business having been transacted 
during the past fortnight, but still the trade here, as 
everywhere else, is extremely slack. Any improvement 
in shipbuilding will apparently benefit the steel rather 
than the finished iron trade, as iron ship-plates are now 
going out of fashion and steel is generally preferred. There 
is nothing fresh to report with regard to engineering. 


The Steel Trade.—There is apparently an excellent 
future before the steel plate industry, and on this account 
the Consett Iron Company is about to increase its capital by 
more than a quarter of a million pounds expressly for the 
purpose of extending its already large production of steel 
plates, and developing a portion of its unopened coalfield 
on the north side of the Derwent. Steel sleepers are 
more largely manufactured, and the railmakers are better 
off than they have been for a long period, but the prices 
obtained are fully 10s. per ton lower than they were before 
the break up of the National Railmakers’ Association. 
41, 2s, 6d. is now taken for ordinary rails, and steel plates 
are about 6/. 5s. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—Business was done in the 
Glasgow pig-iron warrant market last Thursday forenoon 
at 38s. 1d. to 38s. 24d. cash, also at 38s. 3d. to 38s. 4d. 
one month, the close being sellers at 38s. 3d. cash and 
38s. 44d. one month. In the afternoon the quotations were 
38s. 14d. and 38s. 2d, cash, and 38s. 3d. and 38s. 34d. 
one month, and the cash price at the close was 38s. 2d. 
nominal, and at 38s. 4d. one month sellers, and buyers 
38s. 34d. On the following day the market was quiet, 
but prices were rather stronger, and the close was ld. per 
ton over that of Thursday. In the forenoon there were 
transactions at 38s. 2d. cash, the close being buyers at 
38s. 4d. one month, and sellers at 38s, 44d., and the cash 
price nominally at 38s. 24d. Transactions took place in 
the afternoon at 38s. 3d. cash and 383. 44d. one month, 
and at the close there were buyers at those rates and 
sellers at 4d. more per ton. Monday’s market opened 
uiet, but the existence of certain rumours as to the 
nancial difficulties of a well-known and old-established 
firm of ironmasters had a strengthening effect on prices, 
which advanced 4d. per tonin the afternoon. Business 
was reported in the morning at 38s. 3d. and 38s. 34d. 
cash, and the close was sellers at 38s. 4d. cash and 38s, 6d. 
one month, with buyers at 4d. lower per ton. In the after- 
noon there were transactions at 38s. 4d. to 38s. 7d. cash, also 
at 38s. 6d. to 38s. _ one month, with buyers at the close 
at 38s. 7d. cash, sellers at 38s. 74d., and the month’s price 
nominally at 383, 9d. Yesterday’s market was quieter, 
and prices declined 24d. per ton. During the forenoon 
business was done at 38s. 7d. down to 38s. 5d. cash, and 
at 38s. 8d. down to 38s. 64d. one month, the close being 
sellers at 38s. 5d. cash and 383s. 74d. one month, and 
buyers offering 4d. less per ton. The afternoon quota- 
tions were 38s. 4d. and 38s, 44d. cash and 38s. 6d. one 
month, with sellers at the close at 38s. 5d. cash, buyers 
td. less per ton, and 38s, 64d. one month nominal. On 
Wednesday forenoon there were transactions at 38s. 5d. 
to 38s. 64d. cash, also at 38s. 7d. to 38s. 8d. one month, 
and the close was sellers at 38s. 6d. cash and 38s. 8d. one 
month, and buyers at 4d. lower per ton. Business was 
reported in the afternoon at 38s. 6d. to 38s. 7d. cash, also 
at 38s. 8d. one month, with sellers at the close at 38s. 7d. 
cash and 38s, 84d. one month, and buyers at 4d. per ton 
less. The past week’s turnover of warrants in the Glas- 
gow pig-iron market has been exceptionally small, and 
want of activity is still the marked feature of the market. 
Notwithstanding the failure of the recent efforts to effect 
a concerted reduction in the number of blast furnaces 
in operation, a decided change has now been brought 
about in response to the anxiety so long and so frequently 
expressed that a reduction in the make of pig iron 
should be attained. Only 90 furnaces are now blow- 
ing, as compared with 92 a year ago. One of the 
Govan furnaces has been changed from ordinary Scotch 
iron to hematite metal, and of the furnaces now 
in blast 69 are making ordinary Scotch iron, and the re- 
mainder are making hematite and basic pigs, &c. Another 
falling-off in the shipping returns is again shown. Last 
week there were only 7993 tons of pig iron shipped from 
all Scottish ports, as against 7935 tons in the preceding 
week, and 9223 tons in the corresponding week of 1885. 
The United States took 860 tons; Canada, 900 tons ; 
Australia, &c., 465 tons; France, 365 tons; Italy, 1350 
tons; Germany, 250 tons ; Holland, 135 tons; China and 
Japan, 130 tons; and other countries, smaller quautities. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 757,923 tons, 
as against 751,477 tons yesterday week, showing an in- 
crease of 6446 tons for the week. 


The Late Mr, Andrew M‘Ouie.—Mr. Andrew M‘Ouie, a 
well-known and much-esteemed citizen of Glasgow, and 
a leading representative of the engineering profession, died 
this morning, after an illness of about four weeks. The 
deceased, who was in the sixty-eighth year of his age, was 
for upwards of thirty years a member of the firm of W. and 
A. M‘Ouie, Scotland-street, Glasgow. 


Diversion of the Newport Railway. — Messrs. William Arrol 
and Co., the contractors for the Tay Bridge, have begun 
operations for the diversion of the Newnes Railway so as 
to provide a suitable approach to the new viaduct. The 
deviation will be about half a mile in length. After 
leaving the junction at the south end of the bridge the 
line will cut through the shoulder of the hill immediately 
to the south. A tunnel about 400 ft. in length will have 
to be constructed through the rising ground, entering at a 
point to the south of the bridge which carries the turnpike 
road over the present Newport line. 


The Dressed Wood Trade at Montrose.—Unusual activity 





—_ in connection with the dressed wood trade at 
ontrose sawmills. The working hours have lately been 
extended from 6 a.m. to 10 p.m., and it was expected a 
few days ago that it would be necessary to employ a night 
shift of fiom 80 to 100 additional workmen. The ship- 
ment of the dressed flooring made at those works tu 
Australia is now on a very large scale. 


Royal Socicty of Edinburgh.—The Council of the Royal 
Society of Edinburgh have awarded the following prizes : 
1. The Keith prize for 1883-85, to Mr. John Aitken 
Darroch, for his paper ‘‘ On the Formation of Small Clear 
Spaces in Dusty Air,” and for previous papers on “ Atino- 
spheric Phenomena.” 2. The Macdougall-Brisbane prize 
for 1882-84, to Mr. Edward Sang, LL.D., for his com- 
munication ‘* On the Need for Decimal Sub-divisions in 
Astronomy and Navigation, and on Tables requisite 
therefor ;” and, generally, for his recalculation of ‘* Loga- 
rithms both of Numbers and of Trigonometrical Ratios.” 
3. The Neill prize for 1883-86, to Mr. B. N. Peach for his 
contributions to the ‘‘Geology and Palontology of Scot- 
land.” At the last meeting of the Society, which was held 
on Monday evening, Lord Rayleigh was elected a British 
Honorary Fellow, and several eminent cultivators of 
science abroad, were elected as Foreign Honorary Fellows, 
including Dr. H. A. Newton, Professor of Astronomy in 
Yale College, United States, and M. Tobias Thalen, 
Professor of Physics in the University of Upsala, 


Edinburgh Mathematical Society.--At the monthly meet 
ing of this Society, held last Friday night, Dr. R. M. 
Ferguson, president, in the chair, several valuable com- 
munications were read. One was the second part of a 
paper by Mr. W. Peddie ‘‘On the Theory of Contour 
Lines and its Application to Physical Science,” and 
another was by Mr. Charles Chree ‘‘ On the Vibrations 
of a Spherical or Cylindrical Rody surrounded by or Con- 
taining Fluid.” Mr. J. S. Mackay also gave a construc- 
tion, due to the Right Hon. H. E. Childers, for solving 
the problem of medial section. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Miners and their Grievances.—A meeting of miners 
has been held at Ilkestone this week, and was very largely 
attended. Resolutions were adopted in favour of the 
clauses in the new Mines Bill with respect to check 
weighmen, coroners’ inquests, and the practical in- 
spectorship of mines, and in favour of Mr, Burt’s amend- 
ments to the Employers’ Liability Act. 


Proposed Ship Canal from Wakefield to the Humber.— 
At a meeting of the Council of the Wakefield Chamber of 
Commerce, Major Holton, the president, informed the 
members that Mr. Charles Clay has for some months 
been mooting the question of a ship canal for Wakefield. 
The matter is being taken up by men of irfluence in the 
district. It was unanimously resolved, ‘‘ That the Council 
is of opinion that such a canal (from some point in the 
Humber, —a. near Goole) if made, would prove of 
great benefit to Wakefield and the neighbouring towns as 
a means of easy and cheap transit for goods, and that a 
copy of this resolution be forwarded to Mr. Clay anda 
number of Chambers of Commerce in the West Riding, 
the co-operation of the latter to be invited in furtherance 
of the proposed scheme.” There is a universal opinion 
that the scheme would prove of immense advantage not 
only to Wakefield but to the whole of the West Riding. 


The Shipment of Coal to Hull.—The amount of coal 
shipped to Hull during April was 97,072 tons against 
80,416 tons in the corresponding month of last year. The 
entries by river amounted to 37,296 tons and by rail 
59,776 tons. The total entries for the current year to 
April 30th reached 366,668 tons against 366,568 tons in the 
corresponding period of 1885. 


Scarborough Improvements.—The Town Council of Scar- 
borough has unanimously adopted the costly North Cliff 
improvement scheme, an outline of which was given in 
these Notes last week. It has also ordered that the ser 
vices be secured of a competent engineer to report as to 
the condition of the Valley Bridge previous to its purchase 
by the Corporation. 


Beverley Drainage Scheme.—Acting on the instructions 
of the Beverley Town Council, Mr. Brundell, C.E., of 
Doncaster, has prepared a scheme for the drainage of 
Beverley. It provides for the disposal of the sewage by 

avitation on to land near Figham, the effluent water to 

sent into the River Hull. The estimated cost of the 
scheme is 10,9187. 








MISCELLANEA. . 

THE number of visitors to the Colonial and Indian Ex- 
hibition for the week ending the 15th of May was 117,501. 
Total since the opening, 245,578. 

The International Conference for the protection of sub- 
marine telegraphs held its first meeting at the Foreign 
Office in Paris last week. 

Messrs. Isler and Co., of Southwark-street, S.E., have 
furnished their elliptical turnstiles to the Liverpool In- 
ternational Exhibition. 

Yesterday judgment was given by Mr. Justice Butt in 
favour of the plaintiffs in the trial of Edison and others 
v. Messrs. Woodhouse and Rawson. Notice of appeal in 
this case has been given. 

The Hon. Elihu B. Washburne, ex-United States 
Minister to France, has accepted the presidency of the 
American Exhibition to be opened in London on May 2, 


The Governor of New York has approved the law an- 
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nulling the Broadway Railway charter for bribery. Its 
owners have begun an action in the Court to prevent its 
confiscation. 


Two French commissions have been appointed to report 
on the proposed maritime canal between the Bay of Biscay 
and the Mediterranean. One is to consider the water 
supply and the other the traffic. 


Mr. Stephen Holman, for so many years a partner in 
the firm of Messrs. Tangye and Co., and who has recent] 
been elected a member of the Institution of Civil Engi- 
neers, has removed his offices to 15, Great George-street, 
Westminster, where he will practice as a consulting engi- 
neer. 

The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending May 9, 
amounted, on 15,2594 miles, to 1,160,461/., and for the 
corresponding period of 1885 on 15,099? miles, to 1,152,8837., 
an increase a 159? miles, or 1 per cent., and an increase 
of 75781., or 0.6 per cent. 


The Governor of New York has approved the Broad- 
way Arcade Railway Bill, which provides for the con- 
struction of an underground railway throughout Broadway, 
driven by electricity, 3 per cent. of the earnings being 
paid to the city. The work will begin soon, ample capital 

aving been subscribed for the project. 


The British and Colonial Dermatine Company, Limited, 
is anew undertaking, with a capital of 100,000/., formed for 
the purpose of taking over several patents for the manu- 
facture of dermatine, a material which, it is claimed, is 
superior for many purposes to both leather and india- 
rubber. 


The Lord Mayor has received from General Sir Henry 
Ponsonby an official intimation that Her Majesty has 
commanded the Prince of Wales to perform the ceremony 
of driving the first pile of the new Tower Bridge, and to 
represent the Queen on that occasion. Monday, June 21, 
has been fixed for the ceremony. 


The monthly trade return for France is again unfavour- 
able. The imports in April amounted to 369,000,000f. 
against 387,000,000f. in April 1885, and the exports to 
299,000,000f. against 314,000,000f. in April of last year. 
In imports the chief decline was in raw materials, from 
196,000,000f. to 186,000,000f., and manufactured articles 
fell from 53,000,000f. to 52,000,000f. In exports manu- 
factured articles fell from 173,000,000f. to 159,000,000f., 
whereas raw materials rose from 55,000,000f. to 57 ,000,000f. 


The Marquis Tseng’s tour in the manufacturing centres 
began last week by brief visits to Birmingham and Shef- 
field. He will shortly visit the Elswick Works, and will 
then proceed to various places in Lancashire, Yorkshire, 
and Scotland. The tour will extend over several weeks, 
and the Marquis will not confine his attention to the 
special class of manufactures connected with naval con- 
struction and shipbuilding, but he will also study other 
industries as far as time will permit. It is his present 
intention to spend some time in Manchester, Liverpool, 
Sheffield, on the Tyne, and the Clyde, &c. 


Messrs. Whittaker and Co. and Messrs. Bell announce 
in their new ‘‘ Series of Handbooks for Practical Engi- 
neers,” Dr. Jul. Maier’s book on ‘** Arc and Glow Lamps.” 
It will be a complete handbook on the subject, especially 
relating to its practical applications, giving the latest 
results and improvements. The next volume in the 
same series will be Mr. Gisbert Kapp’s ‘‘ Electric Trans- 
mission of Energy,” which is promised early next week. 
Mr. Wm. Anderson has revised and added some new 
matter to his ‘‘ Lectures on the Conversion of Heat into 
Work,” which excited much attention when delivered last 
yee at the Society of Arts. They will be published in 

ok form by Messrs. Whittaker and Co. 


The Times states thatthe War Department steamer Stan- 
ley has shipped at Portsmouth the ruptured gun and the 
three unexploded 43-ton guns of the Collingwood for convey- 
ance to Woolwich. The three guns are to be strengthened 
by additional coils at the Royal Gun Factory. Though the 
armament of the Colossus consists of guns of the same 
nature, the only difference being that they are entirely 
manufactured of steel, whereas the guns of the Colling- 
wood have breech coils of wrought iron, it has been 
determined to despatch her to the Mediterranean at 
once, instead of detaining her until the guns have been 
strengthened. The Colossus will make a commissioned 
trial of her machinery during the present week. 


_ The works of the immense clock which has been put up 
in the Board of Trade building in Chicago, weigh ten 
tons without the bell, the latter adding some 4500 lb. 
more. The pendulum alone weighs 750 1b. In its arrange- 
ment the works are divided into a time train, a hand 
train, and a striking train, these several trains comprising 
separate machines, resting side by side on separate 
frames, Each of the trains is operated by a separate 
weight, and the three weights together reach some 3500 1b. 
The hammer that strikes the bell weighs 80 lb., the clock- 
work is below the dials, which are 10 ft. 10 in, in dia- 
meter, and the bell is above them, or 250 ft. above 
= ia The pendulum swings one way in two 

nds, 


A circular has been sent out signed by Mr. David Dale, 
the chairman of the Consett Iron Company (Limited), 
calling a meeting for the purpose of increasing the capital 
of this very flourishing iron and coal company by the sum 
of 264,000/., divided into 26,400/. shares of 10/. each. All 
but 1867 shares, which are to be issued as the directors 
ba think fit, are to be allotted to the present share- 

olders in the proportion of one new share to three old 
Ones ; 7/. 10s. per share is to be gradually called up. The 


paca, is required to provide for extending the manufac- 
ure of steel plates and angles and bringing into operation 





a considerable coalfield of the company. Even in these 
extremely depressed times in the iron and coal trades the 
7l. 103. paid-up shares of the Consett Iron Company are 
standing at 18/. 


The subject of the bursting of the 43-ton gun has been 
referred to the Ordnance Committee, under the presidency 
of Lieutenant-General Sir M. Biddulph, R.A., with Rear- 
Admiral Ward as vice-president. The other members 
are—for the Navy, Captains Hammill and Jenkyns, R.N.; 
military members, Major-General Fraser, Colonels Baylay 
and Davies, and Major Colquhoun; civilians, Professor 
Barlow and Sir F. Bramwell. For the purposes of this 
inquiry there will be associated with the Committee Sir 
William Armstrong, Sir Frederick Abel, Colonel Mait- 
land, Captain Nobel, and a representative of Sir J. Whit- 
worth’s firm. The Committee will be requested to 
expedite their inquiry as much as they conveniently can, 
and when their report is received it will be for further 
determination what subsequent steps may be requisite. 


The harbour works at Mormugao, Goa, on the west 
coast of India, now under construction by the West of 
India Portuguese Guaranteed Railway Company, have so 
far advanced that the steamship Westbourne, drawing 
22 ft. 7in. of water, and with 2700 tons of cargo and coal 
on board, was able to steam alongside the quay wall in- 
side the breakwater on April 15 last and discharge heavy 
lifts of machinery, &c. Vessels will be able to enter the 
harbour of Mormugao and lie alongside the quay wall 
within one hour after leaving the open sea, which cannot 
be done at any other harbour in India from Bombay to 
Calcutta, including Ceylon. At Bombay vessels have to 
be taken into dock, and at Calcutta before reaching the 
wharves they have to go through the intricate navigation 
of the Hooghly. 


The annual general meeting of the shareholders of Mason 
and Barry, Limited, was held last week. Mr. James 
Mason, who presided, said the average price of Chili bars 
for 1885 had been 44/. 2s. 6d., against 54/, 10s. for 1884. 
The average price of copper for the first four months of 
1886 was again considerably below the year’s average for 
1885, but he thought they might hope with some con- 
fidence for better prices in the future. As regarded the 
future sale of sulphur ore, there was now little doubt that 
the consumption of pyrites was seriously affected by the 
ammonia-soda process. The piles of ore now remaining 
at their extraction works they estimated to contain about 
2,300,000 tons, of which 540,000 tons were valued in their 
stock list on the 3lst December last at the nominal value 
of Is. per ton. In answer to a question, the chairman 
said he did not know how far copper would be affected by 
the new process of sheathing ironclad vessels with copper. 
The American element made it rather difficult to give an 
opinion, but he thought it probable that there would be a 
reaction in copper. 


The annual general meeting of the members of the 
British Iron Trade Association was held last Friday. The 
report of the board of management for the past year, 
among various other matters, referred to the subject of 
the evidence tendered by and on behalf of the Association 
before the Royal Commission on Trade. The Board had 
arranged with Sir Bernhard Samuelson, M.P., to offer 
evidence in regard to the railway rates paid by the iron 
trade. For this purpose the Board had collected data as 
to the charge at the present time for the transport of iron 
and iron-making materials in all the principal districts 
throughout the country. The Foreign Office has requested 
the Board to advise it upon the subject of the improve- 
ment of the reports of consular agents as to commercial 
and industrial affairs. The report finally made reference 
to the subject of the restriction of the production of pig 
iron throughout the country, mentioning that having 
regard to the enormous accumulation in the stocks of pig 
iron, which at the end of 1885 amounted to 2,352,000 tons, 
being the largest stock of iron that was ever on hand at 
any one time in this country, the Board took the initiative 
in the effart to bring about a general restriction of make, 
but the difficulties attending the carrying out of this pro- 
posal were too great to enable it to be satisfactorily 
arranged. 








LAUNCHES AND TRIAL TRIPS. 

On April 17 there was launched by Messrs. Harland 
and Wolff a fine steel screw steamer, built to the order of 
the Ulster Steamship Company (Limited), Belfast. The 
steamer is named the Inishowen Head, and is of the fol- 
lowing dimensions : Length, 340 ft.; breadth, 40 ft. ; 
depth, 28 ft. ; about 3100 tons gross register. The engines 
are also by Messrs. Harland and Wolff, of the triple-ex- 
pansion type, with all the latest improvements, the cy- 
linders are 244in., 37in., and 64in., in diameter, with 
48 in. stroke, to work at a pressure of 1601b. The crank 
and propeller-shafting is of Siemens-Martin steel, and the 

istons are supplied with MacLaine’s rings and springs. 

here are two double-ended steel boilers, hydraulic 
rivetted, fitted with Fox’s corrugated furnaces, and 
tested to a pressure of 320 1b. to the square inch. 





The Fairfield Shipbuilding and Engineering Company 
(Limited), on the 21st April, launched another magnifi- 
cent steel screw steamer, the last of an order of three 
vessels, which they have built for the North German 
Lloyd’s of Bremen. A vessel of 5500 tons, and measuring 
455 ft. by 48 ft. by 36 ft. 3in., she is named the Saale, 
and in all respects she resembles her sister ships, the 
Alder and the Trave, alike as to nger accommodation, 
outfit, &c. As in the case of the other two steamers, the 
Saale is to be fitted with triple-expansion engines of great 
power, the steam pressure to be employed being 150 1b. 
per square inch, 





On the same day, Mr. W, B, Thomson launched from 


the Park Shipbuilding Yard, Whiteinch, a splendid 
four-masted iron sailing ship, named the Perseverance. 
She has been built to the order of Mesars. A. D. Bordes 
and Sons, Bordeaux, and is a vessel of 2550 tons gross 
register, and 4000 tons deadweight carrying capacity, 
measuring 317 ft. by 444 ft. by 26 ft.10 in. She is fitted 
with a cellular double bottom for water ballast, to hold 
60C tons, extending the whole length of the ship, and 
divided into four tanks, which can be filled or emptied 
together or separately. A sister shipis in course of con- 
struction in the same yard. 


With the same tide, Messrs. Barclay, Curle, and Co., 
(Limited), Whiteinch, launched a steel four-masted sailing 
ship, named the Bannockburn, which they have built for 
Messrs. Robert Shankland and Co., Greenock, whose 
vessels are chiefly engaged in the sugar trade, She is a 
vessel of 2080 tons gross register, measuring 275 ft. by 
bry i by 24 ft., and has been built to the highest class 
at Lloyd’s. 





Also on the same day, Messrs. A. and J. Inglis, 
Pointhouse Shipyard, Glasgow, launched a steel steam 
screw yacht, named the Ituna, the old Latin name of 
the Solway Firth. She is owned by Mr. John G. 
Mackie, Auchencairn, Castle-Douglas, and has been de- 
signed by Mr. G. L. Watson. She is a vessel of 230 tons 
(yacht measurement), and measures 133 ft. by 19ft. Gin. 
by 12ft. 3in. She has deen fitted by the builders with a 
set of triple-expansion engines of 300 indicated horse- 
power, and when launched she was in every way com- 
pletely furnished and equipped and ready for sea. 


On Thursday, April 22nd, Messrs. Russell and Co., 
Port-Glasgow, launched the Souakim, an iron sailing ship 
of 1600 tons gross register, which has been built for Mr. 
G. R. Staves, of Liverpool. She is expected to carry a 
cargo of 2630 tons deadweight. 








On Friday, April 23, a handsomely-modelled iron paddle 
tug-boat, which has been built to the order of the North 
British Steam Packet Company for the Solway Firth, 
was launched by Messrs. Ramage and Ferguson, Leith. 
She measures 90 ft. by 17 ft. by 9ft. 4in., and is being 
supplied by the builders with a pair of engines of 70 horse- 
power nominal, the cylinders being 34in. in diameter, 
with stroke of 54in., and the working steam pressure 
being 40 lb. per square inch. 





On Saturday, the 8th inst., the Barrow Shipbuilding 
Company launched from their yard two small vessels, 
called the Mumie and the May, for Messrs. R. Single- 
hurst and Co., Liverpool. The launches took place im- 
mediately one after the other, and the vessels started im- 
mediately for Liverpool. 








Fire ENGINES AND APPLIANCES.—We have received 
from Messrs. Shand, Mason, and Co., of 75, Upper 
Ground-street, Blackfriars-road, a new illustrated cata- 
logue of steam and manual fire engines, fire escapes, 
hydrants, hose, &c. It commences with a history of the 
development of the steam fire engine, giving accounts of 
various competitive trials which have been made. It 
then adds illustrations, tables of dimensions, and specifi- 
cations of the various types of engines made by the firm, 
both vertical, horizontal, and floating engines. After this 
there follow 130 pages dealing with manual engines, 
carts, pumps, hose, uniforms, hydrants, escapes, and 
every other requisite for the extinction of fire. This 
volume forms a complete handbook to the subject. 





THE INSTITUTION oF CriviL ENcInreErs.—At the last 
ordinary meeting for the session 1885-86, on Tuesday, 
May 18, Sir Frederick J. Bramwell, F.R.S., President, 
in the chair, it was announced that Henry Taylor Bovey, 
M.A., Henry Deane, M.A., Andrew Johnston, Joseph 
Lobley, Togarmah Rees, and John James Webster had 
been transferred from the class of associate members to 
that of members, and that the following candidates had 
been admitted as students: Arthur Joseph Edwin Arch, 
Joseph Peter Brazil, Clarence Gordon Broomfield, Leslie 
Everitt Clift, Frederick William Cowie, Frank Whin- 
field Crawter, James Hening Cuming, George “Herbert 
Dawson, Arthur Lennox Drummond, William Farring- 
ton, Malcolm Cumberhauld Flemyng, George Edwin 
Fletcher, Hector William Baillie Henderson, John 
Llewellyn Holmes, Samuel Joyce, Jun., John George 
xale Kerry, Edward Newdigate, Francis Reilly, Edward 
Richardson, Frederic David Sharp, William James 
Taylor, Francis Herbert Tyacke, Charles Stanley White, 
and John Woodside, as students of the Institution. The 
last ballot for the session 1885-86 resulted in the elec- 
tion of five members, viz.: Rookes Evelyn Bell Cromp- 
ton, Stephen Holman, Francis William Martin, James 
William Restler, and Peter William Willans, as members ; 
and of twenty-five associate members, viz.: Henry 
Crowquill Ayris, Stud. Inst. C.E., John Charles Beahan, 
John Stennitt Bean, Wh. Sc., Orient Bell, Stud. Inst. 
C.E., Harry Robertson Best, Stud. Inst. C.E., Nasar- 
vanji Dorabji Bhada, L.C.E., Henry Richard Carleton, 
B.E., Charles Harwood Clarke, Vivian Bolton Douglas 
Cooper, Ernest George Craven, William Cross, Henry 
Herbert Gahan, William Hill, Charles Herbert Hopkin- 
son, John George Howard, Fernando Harry Whitehead 
Livesey, Stud. Inst. C.E., Robert Lundon, William 
James Martin, Robert Comins Puckering, William John 
Patrickson Storey, Stud. Inst. C.E., Edwin Arthur 
Slade Templeton, M.A., Stud. Inst. C.E., Harry James 
Thompson, A.K.C., Stud. Inst. C.E., John Wakeford, 





John Duncan Watson, and Wilhem Willink, 
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R,E., Member. ‘On a Problem Relating to the Economical Elec- 
po = Deposition of Copper,” by Captain H. R. Sankey, R.E., 
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STEEL RAILS ON THE CONTINENT. 
THE prophecy made in 1868 that steel rails would 
have a life nine times as great as iron rails, has but 
urnished another warning against the danger of 
forecasting the future. For months past we have 





heard complaints from America of the ominous 


signs of ill-wear presented by many steel rails, and 
of the trouble which is experienced from broken 
fish-plates, and so serious has this been on some 
lines that a commission was sent to Europe to learn 
whether English rails were intrinsically superior to 
the home-made article, and, if so, what was the 
reason. That there was a great difference between 
the American and English manufacture was patent 
to all, for large quantities of British rails had 
crossed the Atlantic, and had given results which 
were altogether superior to those obtained by the 
bulk of the rails made in the States. Further, the 
great trunk lines of this country, which are exam- 
ples of good track laying for all the world, furnished 
abundant evidence that steel rails were a source of 
safety and comfort to the passenger, and of economy 
to the company. The Commission was not long in 
putting its finger upon the true reason of the differ- 
ence. Rails, they soon found, were good or bad 
according to the care employed in their production 
and purchase. If manufacturers were pressed as to 
pricé, and left free from inspection, it was pretty 
certain what the effect would be. It had often 
been assumed, apparently, that so long as a rail 
was steel it must combine in itself all the good 
qualities possible to that metal, and, therefore, that 
the insistence of a particular specification was un- 
necessary. Hence large quantities had been 
bought from middlemen without the name of the 
manufacturer being known, or proper tests being 
insisted upon, and it was no reason for surprise 
that the purchasers should repent their bargains. 
The mistake which had been made, however, went 
beyond mere want of commercial acumen. An 
engineering error had been committed in overesti- 
mating the resisting power of steel, and the rails, 
whether good or bad had been overloaded. A 
50 lb. section had been selected when a 60 lb. or 
even 70 lb. section would have been the appropriate 
size, and consequently the surface was rapidly 
abraded, and the fish-plates broken. 

The publication of this report, and the great 
interest excited by the subject, has induced Mr. C. 
P. Sandberg, of 19, Great George-street, West- 
minster, to contribute to the Institution of Civil 
Engineers, a very able and valuable paper detail- 
ing his experience with rail joints and steel rails. 
This has been selected by the Council to be printed, 
and will be found to contain much instructive 
matter. One point in it is pertinent to the subject 
weareconsidering. The evils of injudicious purchases 
and bad design in steel rails, have not been confined 
to America, but have been very widespread on the 
Continent of Europe, where their effects are already 
beginning to show. A railway engineer who would 
practice a true economy must include in every 
arrangement a provision for future demands. The 
extent of his work is so great, and the expense of 
renewals so heavy, that the operations undertaken 
to-day must either endure the altered conditions of 
the traflic ten years hence, whatever they may be, 
or prove more or less of a failure. Now the salient 
feature in railway politics is a growing demand on 
the part of passengers for greater speed and more 
comfort. Time is becoming so valuable that every 
minute spent in the train is grudged, and must be 
utilised if possible. Business men make their 
journeys by night and sleep on the way, or else 
they travel by trains which provide accommodation 
for lunching or dining. Even the third-class pas- 
senger looks for a carriage with most ample head 
room, and with width to accommodate the longest 
pair of legs. All these conveniences add tremen- 
dously to the weight of the vehicles, and when the 
heavier loads are drawn by proportionately larger 
locomotives at an average speed of 20 to 30 per cent. 
faster than their predecessors, it is evident that 
rails which were well enough afew years ago, must 
be greatly distressed now, and that the engineer 
who laid them down cannot but feel that he failed 
to read correctly the signs of the times. Many 
relied upon the superior hardness of steel, and 
imagined that this would provide them with a 
margin, and even permit them to reduce the 
weight, as many Continental engineers did, by 
10 lb. or 20 lb. per yard. But the early steel was 
far from uniform in its quality, and hence to guard 
against danger from this source, the engineers in- 
sisted upon very severe ball tests. To meet these the 
manufacturers were obliged to reduce the percentage 
of carbon, and produce a softer metal which was not 
so well able to withstand the increasing weight of 
the traffic as the earlier material. Thus the same 
or lighter sections of a metal which does not come 





up to the standard of hardness anticipated by the 








designer, have now to carry a heavier, faster, and 
more continuous traffic than their iron predecessors. 
If to this be added the fact that many of the rails 
were manufactured without inspection, and were 
obtained at the lowest possible price, it is pretty 
evident that foreign directors and engineers are 
likely to have plentiful cause to regret their want of 
care and foresight before many years are over. 

In effecting the change from iron rails to steel, 
the English engineers pursued a very different 
policy, steadfastly resisting the temptation to 
cheeseparing created by the high price of steel. Be- 
tween 1861 and 1871 iron rails varied in price 
between 5/. to 7l., while during the same period 
steel gradually fell from 19/. to 10/. Both metals 
then experienced a great and proportionate rise 
which culminated in 1873 with iron at 12/. and steel 
at 18/., after which they steadily fell together to 
between 4/1. and 5l. in 1879, when iron rails became 
practically extinct. But notwithstanding the greater 
price of the steel, a 20 per cent. increase was made 
in the weight of the rails to prepare for the require- 
ments which were seen looming inthe future. The 
result is that the principal lines here are laid with 
rails of, at least, 80 lb. weight per yard, and have 
chairs with a base of 12in. in width. On the 
Continent 60 lb. is the rule, while the bottom 
flange is only 4 in. in width. And this dif- 
ference is greater than it appears on the face, for 
a flat-footed rail is not the equivalent of a bull- 
headed section of the same weight. To bring the 
lines abroad up to the English standard there must 
be an increase of at least 60 per cent. in the weight 
of the metals, that is from 60 lb. to about 100 1b., or 
to put the matter from a pecuniary point of view, 
80 Ib. of steel rail, and a chair weighing 40 lb., are 
equivalent in cost to 100 Ib. of rail. 

Now it is quite evident that if the conditions are 
the same here and abroad, our rails are either too 
heavy or those on the Continent too light. Of 
course the conditions are not identical, and there 
are no lines in France and Germany, which see the 
same rapid succession of heavy fast trains as those 
which run north from London. But the individual 
trains of the various international services equal 
anything in weight to be found here, if they do not 
exceed it. The vehicles of the Sleeping Car Com- 
pany, the wagons lits, and the dining-cars, are 
patronised most extensively, not only to economise 
time but to furnish a relief from the weariness of the 
interminable journeys from Paris to Marseilles, 
Vienna, or Berlin. Heavy trains need weighty 
locomotives, while high speeds are as much the 
order of the day abroad as here, and consequently 
although the average wear and tear may be a little 
less, the maximum load on the Continental rail is 
quite as great as it is with us. There is no need to 
discuss whether travelling is safe, smoother, or 
pleasanter here or with our neighbours; any one 
who has tried the two can answer at once for 
the superiority of the heavier track, even if the 
statistics of the plate-laying department did not 
furnish a still better vindication of the English 
engineers. 

Mr. Sandberg gives our foreign friends an 
emphatic warning against another perpetration of 
the same error. To replace the present 60 lb. rails 
by others of 70 lb. and 80 1b., he considers would 
be bad economy, for the operation must take years 
to perform on a widely developed line, and before 
completed the increase in the volume and weight 
of traffic would have more than discounted the dif- 
ference, and matters would be as bad as ever. He 
admits that, to go the length he advocates, the cost 
would be very great, but mairtains that the extra 
expenditure would be more than counterbalanced 
by the saving in maintenance of road and rolling 
stock, while the increase in comfort and safety 
would be enormous. At the same time he guards 
himself from the suspicion of advocating the use of 
heavy rails where they are not needed. For flat 
countries with gentle gradients, easy curves, and 
light traffic there is no need of a heavy track. For 
instance, in the south of Sweden there are lines 
with 30 lb. and 35 1b. rails, which have been con- 
structed at a cost of considerably less than 20001. a 
mile, rolling stock included, and these answer all 
local requirements with a speed of about fifteen 
miles an hour. 

The time has now come, Mr. Sandberg thinks, 
when an economy can be effected by a judicious 
alteration of the tests to which rails are subjected, 
in order that a harder metal may be used. So long 
as steel was variable, and subject to unforeseen dif- 
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to keep on the safe side. But now that practical 
uniformity has been attained, it is advisable, while 
using a strong rail, to increase its hardness in order 
to obtain better wearing result. With this object 
Mr. Sandberg proposes the following Table of tests. 


Proposed T'est for Steel Rails. 
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ELECTRIC LIGHTING AT PADDINGTON. 
At length a real example of electric lighting from 
a central station is to be seen in London. A long 
strip of Paddington, extending from Praed-street to 
Westbourne Park, a distance of more than a mile 
as the crow flies, and nearly a mile and a half along 
the course of the mains, is laid with electric con- 
ductors in which current is always flowing, except 
for a short time on Sundays. Over the entire area 
of 67 acres arc and incandescence lamps can be 
lighted and extinguished at will, at any hour of the 
day or night, the entire installation being, as far as 
the users are concerned, just on the lines of gas 
illumination. It is almost surprising that an area of 
such an extent, and requiring the use of 4115 in- 
candescence lamps of 25 candle-power, and of 98 arc 
lamps of 3500 candle-power each, could have been 
found in London, in a situation free from the ope- 
rations of the Electric Lighting Act. Yet it goes 
without saying that this installation is entirely on 
private ground, for no one has yet been found with 
sufficient temerity to try an electric lighting ex- 
periment on a twenty-one years’ tenure. It is the 
terminus of the Great Western Railway at Pad- 
dington which is the scene of the present lighting, 
and no better place could have been found to test 
the skill of the engineers, as it exhibits all the re- 
quirements of a town. There is the hotel with 
apartments varying from the large public rooms to 
the modest bed-chambers of the upper stories ; 
an enormous range of offices, a busy passenger 
station, with underground passages, a goods 
station in which work proceeds day and night, car- 
riage and locomotive sheds, long lines of sidings, 
signal cabins, stables, and many other buildings. 
If a success be achieved here by the contractors, the 
Telegraph Construction and Maintenance Company, 
Limited, it is evident that they could attempt the 
domestic lighting of a district with a light heart. 
The system adopted is, in its main features, the 
creation of Mr. J. E. Gordon, and consists, as 
many of our readers are aware, in the use of 
machines of enormous size.* The whole of the cur- 
rent for the lamps enumerated above is generated 
by two dynamos, each weighing 45 tons, and having 
revolving magnet wheels 9 ft. 8 in. in diameter, 
and 22 tons in weight. A third machine is kept in 
reserve. Each dynamo is driven by a pair of in- 
verted tandem compound engines constructed by 
Messrs. Rennie, and capable of indicating 600 horse- 
power. The engines are coupled direct to the 
machines, without the use of belts or gearing. 


* See vol, xxxiv., page 467, 








Three Crompton dynamos, driven by Willans 
engines, supply current to excite the magnets of the 
main machines, their speed being varied according 
to the requirements of the circuit. There is a 
double line of steam pipes to all the engines, so 
that in case of a pipe leaking or bursting, no stop- 
page will take place. There are nine large boilers 
of the locomotive type, four more than are actually 
required, and three separate water supplies are 
connected toeach boiler, one being from the hydraulic 
mains which work the cranes in the yards. The 
fuel is best Welsh steam coal which gives no smoke, 
the products of consumption and exhaust steam 
escaping through two chimneys 90 ft. high. It is 
a matter of notoriety that the company is in- 
volved in litigation with the owners of the adjacent 
house property on account of an alleged nuisance 
created by the noise of the machinery. Since 
the proceedings were commenced the dynamos have 
been cased in, and the building provided with 
double roof and doors, and now the sound no longer 
is audible from without. The casing upon the dy- 
namo also serves to convert the magnet-wheel into 
a fan disc, and to carry through great volumes of 
air which cool the coils, and are then discharged 
through wire gauge screens towards the railway. 
The current from the dynamos is led to a large 
switchboard for distribution through the district by 
means of five sub-stations. From this board there 
branch a double system of mains, which run every- 
where side by side, one-half of the mains being con- 
nected to the first machine, and the other half to 
the second. The lamps are coupled alternately to 
the two halves of the system, and thus it follows 
that if one machine or engine should fail suddenly, 
only every alternate lamp would be extinguished 
during the few moments required to get the spare 
machine up to full speed. The mains proceeding 
from the central station to the five sub-stations, form 
a very important feature of the installation, and 
are on the ‘‘ divided system,” introduced by Mr. 
Gordon, by which the quantity of copper is greatly 
reduced. This is effected by varying the 
cross-section of the conductor according to the 
quantity of the current passing through it, 
or, in other words, according to the number of 
lamps which it is supplying at a given time. By 
this means the loss of pressure at the far end is 
kept constant. With an ordinary solid main the 
loss of pressure is greatest with the full number 
of lamps, and decreases as the lamps are extinguished. 
But if the installation be designed on the under- 
standing that there shall not be variations of more 
than 2 per cent. in the pressure, it follows that, if 
several mains are fed from the same machine, they 
must have such a section that this loss of pressure 
will not be exceeded when all the work ison. But 
with the ‘‘divided main” system very moderate 
sized conductors are possible, the section of the 
copper being calculated by Sir William Thomson's 
formula, which equates the value of the loss of heat 
and the interest on the saving on the copper. If 
for a certain main this formula shows that a fall of 
20 per cent. in the pressure is the most economical 
condition for working, then, since by means of the 
divided mains the pressure can be kept within a 
variation of two per cent. at the distant end, it follows 
that the full saving can be effected, and that a 
main having only one-tenth this section of an un- 
divided main can beemployed. At Paddington the 
pressure in the engine-house is 150 volts, in the 
passenger, goods station, and hotel 120 volts, and in 
the locomotive station and Westbourne Park, 100 
volts. In each sub-district lamps of an appropriate 
resistance are employed. The mains between the 
central station and each sub-station are composed 
of (say) a score of gutta-percha-covered strands laid 
in a trough. At the far end all the positive wires 
are gathered together into a bundle, and all the 
negative wires into another bundle. At the home 
end each wire ends in a spring, which presses on 
the periphery of a wooden wheel. This wheel is 
partly covered with metal, and when all the springs 
touch this plate of metal the current is delivered 
into all the wires, that is, the main has its full 
section. But if the wheel be partly rotated, some of 
the springs will slip from the metal on to the wood 
and the corresponding strands will be left idle, thus 
reducing the section of the main. The change is 
effected by the electrician in charge, who learns 
what is the pressure or electromotive force at the 
distant end of the main, by aid of a pair of wires 
which come back to him from the sub-station, and 
convey a current to a lamp and avolt meter. If 
the lamp burn too brightly a glance at the volt 





meter shows him how much the pressure has risen, 
and then by turning the wheel he can reduce it to the 
normal amount, until another change takes place. 

The sub-stations are merely cupboards into which 
the mains are led, and from which the conductors 
radiate. They contain the switchboards and fuzes, 
and are connected to the engine-room by telegraphs. 
All the incandescence lamps are in parallel, and can 
be turned in and out on the spot. The arc lamps 
are fed from the same mains, and are arranged two 
in series. With each pair there is connected a re- 
sistance coil of peculiar shape, calculated from a 
formula of Clerk-Maxwell’s to have the maximum 
possible self-induction. These resistances have 
very little effect when the proper current is running 
through the lamps, but if the carbons run together, so 
that there is a great increase of current, the resist- 
ance is much augmented, and stops the waste. 

It is not our intention to go into details in the 
present article, as we are reserving these for a more 
technical article which will appear in an early issue. 
We may, however, give a few figures to show the 
magnitude of the work. The machines supply about 
2000 ampéres of current each ; there have been used 
500 miles of wire, 12 miles of wood casing, 94,000 
screws, 140 tons of cast-iron troughing, and 20,000 
labels for the ends of conductors. The chief im- 
pression left on the mind after a survey of the 
installation is its thoroughness and completeness, 
Every possible contingency appears to have been 
foreseen and provided for. Telephones, telegraphs, 
and indicators are to be found all over the system, 
and the whole installation is under the hand of the 
electrician as he sits in his oftice. Since April 21 
the plant has run without a hitch, and there is 
every prospect it will continue to do so. 








THE LIVERPOOL EXHIBITION. 

Last week we gave a brief general notice of the 
International Exhibition of Navigation, Travelling, 
Commerce, and Manufacture, to use the full official 
title, and then intimated that we should return to 
the subject in order to treat it in detail. But on 
attempting to redeem our promise we find that the 
arrangements are so incomplete, especially in the de- 
partment that most directly interests us, that of the 
machinery in motion, that our notice can only be 
of a fragmentary nature. The building itself 
covers a considerable area of ground, and consists 
of a large central avenue with cross galleries at 
each side. The construction is of wood and of an 
entirely temporary nature, scarcely any attempt 
being made at ornamentation. 

On entering by the main entrance, one finds one- 
self in what is known as the vestibule, a corridor 
280 ft. long and 80ft. wide. This is devoted to 
models of vessels and marine engines, forming a 
collection which affords what is no doubt the 
finest display of ships’ models ever brought to- 
gether. To notice these with anything approach- 
ing completeness would be to write a history of 
shipping from the earliest days, for we begin with 
the Vikings’ ship, although this is in another part 
of the Exhibition, and come down to the latest 
specimens of the modern steamship, both in the 
naval and mercantile fleets. 

The place of honour in this section must be 
allotted to the exhibit of Lloyd’s Registry, They 
have over 200 models of various kinds arranged in 
order of date and ranging from the year 1764 down 
to the present day. This is the most interesting 
single series of ships’ models we ever remember 
to have seen brought together, the only other col- 
lection that would bear comparison with it for com- 
pleteness as a historical record, being the models of 
fishing schooners sent by the United States Fish 
Commission to the Fisheries Exhibition of 1883. The 
latter was of course on a smaller scale as representing 
a more limited range of subject. Lloyd’s are also 
exhibiting a history, in model, of the marine engine. 
They begin with one of the earliest engines ever 
put into a vessel, showing the actual machine itself. 
This is the engine constructed by Henry Bell in 
1812, and put into the now world-renowned Comet 
which was built by J. Wood. There is also shown, 
amongst the collection of models we have referred 
to, a model of the boat itself, which we are informed 
is the original from which the vessel was built. 
From the excellent finish of the model, and the 
completeness of detail, we draw a very favourable 
impression of the care with which Wood prepared 
his models ; unless, indeed, he had a prophetic fore- 
knowledge of the importance that would one day be 
attached to his efforts, The rest of the history of 
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the marine engine is traced in model. There is a 
beautiful example of such work in a miniature of 
the engines of the Great Western, the first Atlantic 
steam liner, made by Maudslays in 1830. An oil 
painting of this ship is shown amongst the 
models. From this we go toa model of the first 
pair of direct-acting screw engines made in 1848 
for a vessel trading between Plymouth and Cal- 
cutta. Next to this is a model of a pair 
of Maudslays’ return connecting-rod engines such 
as were fitted on the West India mail packets 
in the period between 1840 and 1850. A pair of what 
we have hitherto called ‘‘ ordinary’ compounds, 
although the term bids fair soon to become a 
misnomer, is next shown, and finally we come down 
to the triple compound engine with three cranks, 
the latest outcome of marine engineering science ; 
unless, indeed, we have to include the quadruple 
compound, with two intermediate cylinders, but 
this apparently is not included as within the range 
of the series, for a model is not shown. Another 
feature in Lloyd’s exhibit which promises to be 
one of exceptional interest is a collection of ex- 
amples of broken shafts. One of these, which we 
had an opportunity of examining—for they are not 
yet all unpacked—narrates in a practical way the 
history of its failure. The crack first showed itself 
on the surface runring in a line with the axis of the 
shaft. Mr. Parker, the chief engineer surveyor to 
Lloyd’s, had watched the progress of this flaw, and 
when after a time it began.to branch off in an 
angular direction, he condemned the shaft, which 
was taken out and broken for the satisfaction of the 
owner, who apparently had considered Mr. Parker 
too precipitate in his condemnation. On the sur- 
face of the flaw exposed by the breaking, the 
gradual progress of the fault, as it worked into the 
body of the shaft, may be traced by the discolora- 
tion. Some sections cut from steel and iron shafts, 
the surfaces having been etched with acid, are also 
shown, and afford a good example of the difference 
between the two metals ; the iron showing the 
grain very clearly, while the steel exhibits a surface 
that plainly indicates the homogeneous character of 
the metal. 

The exhibit of the Bureau Veritas faces that of 
Lloyd’s, and is a worthy compeer to the contribu- 
tion of the kindred society. There are 197 models and 
drawings of vessels shown, including vessels of the 
most diverse description. There are also a number 
of examples of the material used in shipbuilding 
and models showing the construction of vessels. 

Messrs. Laird Brothers have a very fine show of 
models, there being forty in all. Amongst them 
are such vessels of interest as the Britannia, the 
Huascar, the yatch Lancashire Witch, H.M.S. 
Rattlesnake, now building, the Storm-Cock, a sea- 
going torpedo boat, and many others, 

Messrs. Sir W. Armstrong and Co. may be taken 
next, they also showing models of most of the noted 
vessels they have contracted for. 

Messrs. Orlando Brothers, of Leghorn, have an 
interesting collection of models on view, one of the 
most striking showing in detail the method of launch- 
ing one of the large armoured ships that have been 
recently added to the Italian Navy. The remainder 
of this magnificent collection of models is made up 
by contributions from most of the chief shipbuild- 
ing and large shipowning firms and companies of the 
United Kingdom. 

The electric light, which now forms such an in- 
dispensable feature in all large exhibitions, pos- 
sesses in the present case a unique interest, inas- 
much as it has been placed in the hands of one firm 
of contractors, who have simply undertaken to 
light the various courts and galleries, having had it 
left entirely to their own judgment and interest 
as to what was the best manner of producing the 
desired result. We have not therefore the same 
diversity of motors and machines that was so 
striking a feature at the Inventions Exhibition of 
last year. Perhaps it would not be rash to predict 
fewer failures, for where so much that is experi- 
mental enters into an installation, the lack of expe- 
rience is sure to tell its tale. 

The Liverpool Electric Supply Company is the 
firm that has undertaken this lighting contract, and 
the whole of the installation has been erected from 
the plans of Messrs. Holmes and Vaudrey, who are 
the managing directors and engineers to the com- 
pany, and who have personally supervised the carry- 
ing out of their own ideas. The power for driving the 
machines is obtained from the following engines, all 
of which have been supplied by Messrs. Marshall, 
Sons, and Co., Limited, of Gainsborough. There 





are two 40 horse-power nominal compound hori- 
zontal engines, three 30 horse-power semi-portable 
compounds, three 20 horse-power semi-portable 
compounds, one 14 horse-power single-cylinder 
vertical engine with rope driving gear, one 10 horse- 
power vertical, one 8 horse-power vertical, and one 
4 horse-power vertical. All the semi-portables have 
of course their own boilers, and there are also three 
40 horse-power locomotive type boilers to supply 
the other engines. 

The followingare the electric machines used : One 
Brush Victoria dynamo to supply 700 incandescent 
lights ; two 50 are light Brush machines ; six 35 arc 
light Brush machines; four 600-light Victoria 
machines ; one Crompton 300-light machine; one 
Crompton 200-light machine ; one Crompton 100- 
light machine ; and one Crompton 80-light machine. 
All the above are now in position, and the first trial 
was made on May 4, a week before the opening. 

Messrs. Holmes and Vaudrey have, however, so 
far departed from their principle of running the 
contract on a strictly business basis as to give 
examples of small installations. To carry out the 
work in absolutely the most economical manner 
there would, of course, be no small engines ; but it 
was determined to recognise the ‘‘ Exhibition” 
aspect of the job so far as giving examples of in- 
stallations of various extent was concerned. A 
number of gas engines have therefore been intro- 
duced into the work, the Liverpool Electric Supply 
Company exhibiting these in conjunction with 
Messrs. Crossley Brothers, of Manchester. There 
is one 4 horse-power Crossley Otto gas engine, 
which will drive one 50-light Crompton machine ; 
a 14 horse-power vertical Otto gas engine driving 
a Victoria A 2 machine; a4 horse-power Otto gas 
engine driving a small Crompton machine, and a 
5-man vertical gas engine driving a small Crompton 
machine by means of friction gear. 

The plant we have described comprises examples 
of installations to supply illumination from the 
smallest set of six incandescence lights up to 2400 
lights ; the former by means of the 5-man gas 
engine and the latter by the two 40 horse-power 
Marshall compound engines. Care has been taken 
to arrange the sections so that in the event of any 
one dynamo or engine breaking down, no portion 
of the building will be left in darkness, in a manner 
that is not entirely beyond the experience of visitors 
to South Kensington. 

There are to be altogether in the Exhibition and 
grounds, 400 arc lamps and between 2000 and 3000 
incandescent lamps. In the grounds the arc lamps 
are placed two on each standard, each one of the 
pair being on an independent circuit, so that there 
is a double chance of the illumination continuing 
so far as break-downs are concerned. In addition 
to the arc lamps in series, run off the high-tension 
Brush machine, there will be anumber of are lamps 
worked off the 120 volt incandescent circuits. This 
plan of working has been in successful operation in 
the Liverpool Electric Supply Company’s installa- 
tions supplied from their central station in Liver- 
pool, from which some of the principal hotels and 
theatres are lighted. Some lights, which exhibi- 
tors require in the daytime, are worked off a set 
of the Electrical Power Storage Company’s accumu- 
lators. There are also shown by this company, as 
a separate exhibit, several sets of plant with gas 
engines and accumulators, especially suitable for 
private house lighting. 

Turning now to the large building set apart for 
the machinery in motion, we come at first to two 
complete exhibits. The first is that of Messrs. 
A. Earnshaw and Co., of Halifax. It consists of a 
sliding, surfacing, and screw-cutting lathe, which, 
so far as we could see, possesses no very special 
features. There was also a radial drill of ordinary 
construction. Next to this stand Messrs. Wilson 
and Shaw, of Sheffield, have a collection of chilled 
rolls for milling purposes. The largest of these rolls 
is 30 in. longand 15 in. in diameter ; a large number 
of these, we are informed, being made for export to 
Russia. There is aspecial feature about these rolls, 
the details of which are not made public. After 
casting they go through a process which is designed 
to render the hardness produced by thechill, uniform 
throughout. The same firm also show a small cold 
rolling mill for crinoline steel. The rolls are chilled, 
and the gearing has helical teeth, the speed having 
to be very uniform for this work. The rolling has, 
we understand, the effect of reducing the thickness 
of the steel ribbon a small but appreciable amount, 
but the chief end is to consolidate the substance of 
the metal. Such mills as these are supplied for 





shipment to Germany. Another machine on this 
stand is designed for rolling bayonet and sword 
blades. The bottom roll is set slightly eccentric so 
that the opening between the two gradually lessens 
as the revolution progresses. 

Having mentioned these two exhibits scarcely 
anything is left to describe which is in a finished con- 
dition. We are in a chaos of parts of machinery, 
packing cases, and half-finished foundations, and 
judging by present appearances it will be some time 
before this section will be complete. 

Here and there, however, there are some objects 
more nearly ready than the rest, amongst them a 
set of triple-expansion marine engines stand up 
above the surrounding confusion. These have been 
contributed by Mr. W. B. Thompson, of Dundee 
and Glasgow. The cylinders are 10} in., 15 in., 
and 27 in. in diameter by 16 in. stroke, the horse- 
pewer being set down at 200 indicated. The slide 
valves are balanced, a plate being added to the out- 
side of one valve-chest cover in order to illustrate 
the action. It would appear that the valve works 
between two faces, which lie parallel to each 
other in planes at right angles to the crankshaft, 
ports being cut in each face. The valves are worked 
off a countershaft, which is geared to the crank- 
shaft, at the after end, by spurwheels. There is, 
however, an alternative method of working the 
valves. The countershaft is kept in gear with 
the mainshaft by means of a clutch, and at the 
forward end it is attached to a small single cy- 
linder engine. This may be controlled by a special 
governor, the object being to bring this into 
play in heavy weather, so that if the propeller 
pitches out of water, the small engine will be 
checked, and the valves will work more slowly. 
The reversing in these engines is also effected bya 
novel arrangement by which a single eccentric to 
each valve is only required. The countershaft has, 
as already mentioned, a clutch on the after end ; on 
the forward part of this there is a stop which is 
brought into contact with a projection of the 
disc of the countershaft in the position that may 
be required for either going ahead or astern. The 
action is effected by a sleeve arrangement. 

Near these engines there is a collection of parts 
of machinery that will apparently form a somewhat 
extensive printing establishment, although there is 
not enough erected to give an idea what form it will 
assume. Further on a small steam hammer, a 
lathe, and some screwing machinery are placed, but 
at present they are enveloped in sheets of brown 
paper. The Hydraulic Engineering Company, of 
Chester, are fairly well forward. They have a 
very pretty working model of a pair of Ellington’s 
compound hydraulic pumping engines, such as they 
have erected for the London Hydraulic Power 
Company. There is also a working model of a 
Tweddell’s hydraulic punching and shearing ma- 
chine. Several of the balanced stop valves intro- 
duced by this firm are also shown, and near there is 
a Brotherhood engine which apparently belongs to 
this exhibit. The other features are a small 
hydraulic crane, a hydraulic capstan, a hydraulic 
balance, and an accumulator. 

Mr. F. D. Bumstead, of Hednesford, will exhibit 
a 6} in. double-cylinder Chandler high-speed engine 
coupled direct to an Andrews dynamo, This will 
run at 500 revolutions. A 4} in. double engine of the 
sametype islshown, which willrun a Menzie’s dynamo 
direct at 840 revolutions. This will be used for light- 
ing the exhibit. A 64 in. cylinder engine ofa similar 
type is to drive a Capel fan at 700 revolutions. 

Another exhibit, which is fairly complete, is that 
of Messrs. Brinjies and Goodman, of Whitechapel, 
who show a paint mill of the same type we illus- 
trated on page 365 of our last volume. Next to 
this is a large collection of parts, the nature of 
which we quite failed to recognise in its existing 
dismembered condition, but it will evidently, from 
its extent, form an important feature in the show 
when complete. Close by is a granite roller grind- 
ing mill, by Rushton and Bradburn, of Liverpool, 
in which the mixers and rollers are mounted on one 
frame and are driven by one belt. Mills of this 
type are used for all kinds of paint and pulps of 
different descriptions, such as colours, printers’ ink, 
chemical precipitates, chocolates, &c. They are 
especially designed for coach painters’ and artists’ 
ae The one now being erected has rollers 
2ft. Gin. long by 15in. in diameter. There are 
two 24in. mixers overhead. The rollers are of the 
same size, but are driven at differential speeds by 
gearing. Messrs. Fry and Son, of Bristol, have a 
good space set apart for the manufacture of choco- 
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late, some of the machinery they are to use being 
already on the ground. 

In this part of the building space has been allotted 
for many exhibits of which there are at present but 
the merest traces of what will ultimately be shown, 
and in other cases we were unable to find any 
evidence to what the parts might belong. These 
of course we shall have to leave for the present. 
Not far off, Messrs. Hunting and Co., of Newcastle, 
have some wood-working machinery partly erected, 
and next to this we find some brickmaking ma- 
chinery by Mr. W. Johnson, of Leeds. Close by 
is a vacant space over which is a sign-board announc- 
ing boot and shoe machinery, but at present there 
is nothing on the ground. 

Messrs. 8. S. Stott and Co. show a model of a 
baggage conveyer erected for the Mersey Dock and 
Harbour Board, but it is carefully shrouded with a 
cloth, although ina glass case. An extensive ex- 
hibit next to it is completely enveloped in American 
cloth, a wise precaution considering the state of the 
roof. Mr. Hindley, of Dorset, has some agri- 
cultural machinery. Messrs. John Spencer and 
Co. a collection of machinery still in packing-cases, 
and Mr. John Proctor, of Burnley, a boiler front. 

Messrs. Barraclough, of Manchester, are erecting 
what will be an interesting feature in this depart- 
ment. It will be a series of machines for work- 
ing up cocoa-nut fibre. There is firstly a mill 
for crushing the husks, which are then passed to 
a tearez, which tears the fibre apart. After this 
the material is spun into strands, An interesting 
machine in this series is to be used for cutting off 
the cocoa-nut fibre mats. Round a revolving 
cylinder a number of knives are arranged spirally. 
These knives are separate blades and are fastened 
to the roller by means of flanges on the end of the 
latter, through which the ends of the knives pass, 
and are set up by means of nuts and screws. In 
this way the knives are easily taken out and re- 
placed. The same firm show a ‘‘strander and 
closer” for all kinds of rope, and also a wire-rope 
machine. Close by is an Atkinson gas-engine, and 
Mr. B. C. Smith, of Halifax, has a hydraulic hoist 
in the same neighbourhood. 

Messrs. Fawcett, Preston, and Co., of Liverpool, 
are erecting a machine that will doubtless attract 
attention as being, we believe, the first of its kind 
made in England. This is a machine for condens- 
ing milk under vacuum. A large globular pan is 
placed on the top of the apparatus and the air being 
exhausted from this the milk is driven up into it. 
The pan is jacketted and has also a closed worm, by 
means of which the ingredients, milk and sugar, 
are boiled together. The air pump and condenser, 
by means of which the vacuum is maintained, are 
placed on the lower part of the machine, the con- 
denser forming the main standard. Milk prepared 
in a vacuum is much superior to that boiled when 
subject to atmospheric pressure, as the boiling point 
is lower and the flavour does not become impaired. 
The same firm will also show a sea-water condenser, 
in which steam at high pressure is first used to 
evaporate water in a closed vessel, thus generating 
steam at a somewhat lower pressure. This in turn 
is used for evaporating water at a lower pressure 
still. In the machine to be shown the process will 
be repeated twice, and it is said that for every pound 
of water evaporated in the first boiler 2.7 lb. of 
condensed water are obtained. 

Mr. W. T. C. Pratt has an unpretending exhibit 
in this section, which deserves mention if only 
from the fact that it was complete by the opening 
day. It isa ‘‘ photoscopic compass ;” the arrange- 
ment being such that the compass may be placed 
on the roof of the wheel-house, and yet by means of 
mirrors placed at suitable angles it can be seen by 
the helmsman. 

Messrs. Hathorn and Co., of Charing Cross, are 
preparing an exhibit of their air-compressing ma- 
chinery and rock drill. They have also recently 
adapted the very ingenious distributing valve used 
on their rock drills to steam-engine purposes, and 
show an engine constructed on this principle. 

Messrs. Askham Brothers and Wilson have some 
pulverising machinery not yet unpacked, and 
further on is the section where the steam steering 
gear and ships’ winches are mostly congregated, but 
these are by no means in a forward condition. 
Messrs. Haslam and OCo., of Derby, are erecting 
some refrigerating machinery consisting of an air 
compressor and a cold room. The compressor is of 
anew pattern, and has three inverted cylinders 
supported by a framing. The compressor cylinder 


cylinders being placed at the sides, all being on one 


level. The wet cooler is inthe bed of the machine, 
and a dry air cooler is placed inthe chamber. This 
will compress 5000 ft. an hour, but Messrs. Haslam 
have now in hand five 100,000 ft. machines. 

Messrs. E. and W. Pearson, of Exchange-street, 
Liverpool, will have an extensive and very interest- 
ing display of working machinery, showing the pro- 
cess of converting linseed into oil and cake. The 
seed is first crushed between rolls, and is then 
placed in a steam-jacketted kettle, where it is boiled, 
being worked at the same time by a mechanical 
stirrer. From the kettle it is drawn out and 
placed in bags, which are put in a hydraulic press. 
These operations are all performed in a self-con- 
tained apparatus, which has a hydraulic pressure 
pump at the side for working the press. The oil 
runs away to be collected, and the cake is taken out 
of the cloths to be pared down, after which it is 
stood to cool and is ready for sale. There will also 
be shown a very complete collection of specimens 
of linseed from all parts of the world, and samples 
of cotton seed. Messrs. Pearson have establish- 
ments in Liverpool, Gainsborough, and Trent, in 
which the mills above described are in operation. 

The Plympton Horse Shoe Nail Company, of 
Liverpool, will also have a very interesting exhibit 
illustrating an industry in progress. There will be 
a setof Mr. kK’, Meyer’s machines formaking horseshoe 
nails. These will manufacture nails from the plate 
by the cold process. There will also be shown 
Meyer’s machinery at work for making boxes, nail- 
ing, printing, and packing them complete. 

Amongst other exhibitors in this section we 
may mention the following: Messrs. Clements, 
Jakes, and Co., washing machinery ; Robey and Co., 
horizontal and semi-portable engines ; Robinson 
and Co., wood-working machinery ; the Blackman 
Air Propeller Company ; Lancaster and Tonge, steam 
traps ; Hocking and Co., Liverpool, gas heaters ; 
Wilson and Co., Stockton-on-Tees, hydraulic ma- 
chinery ; Bradford and Co., London, washing ma- 
chinery ; W. Greaves, and Ratcliffand Sons, printing 
machinery; J. E. H. Andrew and Co., Stockport, 
a gas engine; Cochran and Co., Birkenhead, 
Cochran boilers; and Messrs. Hodgkinson and 
Co., Manchester, a furnace front. The power is to 
be supplied by a pair of horizontal compound en- 
gines by Messrs. Galloway and Sons, of Manchester, 
and there are three large Galloway boilers for sup- 
plying steam. There is also a large horizontal 
engine, which will also doubtless be used, but who it 
has been made by we failed to learn. From what we 
have said our readers will doubtless gather that the 
machinery in motion section at the Liverpool Exhi- 
bition promises to be of unusual interest ; but it is 
somewhat premature to pay it a visit just at present. 








NOTES. 
LUBRICATION OF SiGWAL WIREs. 

An American railway uses signal wires running 
through tubes filled with petroleum, from the signal 
operator’s tower to the semaphore signal posts, 
1100 ft. distant; and it is found that such signals 
are operated more easily than when the wires rest on 
rollers laid in wood boxes, which are also especially 
liable to derangement. The pipes were laid upon 
stakes driven to grade, 8 ft. apart, and were parallel 
to the line of the railway, operating upon curves 
equally well as upon tangent. The pipes were } in. 
inside diameter, and the wire ,%; in. in diameter. 


THE PERSPECTOGRAPH. 

At the soirée of the Royal Society the perspecto- 
graph of Mr. H. Ritter was shown in action. This 
is an apparatus for drawing the perspective outlines 
of buildings and engineering structures, and thus 
obviating the use of a skilled perspective draughts- 
man. Moreover, it does so without the paper re- 
quiring to be covered with construction lines as in 
the ordinary hand method. It is available for any 
kind of perspective views, interiors, exteriors, 
bird’s-eye views, and so on; and it puts round or 
elliptic buildings as easily as square objects, into 
perspective. 


THERMOMETERS FOR WHITE Heat. 

Messrs. Heisch and Folkard have devised some 
new thermometers with platinum or porcelain bulbs 
by which very high temperatures, even those of a 
white heat, can be measured without having to re- 
sort to an expensive or troublesome pyrometer. The 
reading is taken in precisely the same way as at pre- 
sent with an ordinary thermometer, but the result 
is obtained by the pressure of air inclosed in the 


acts directly on a vertical column of mercury. The 
bulb is hermetically sealed and the instrument is 
unaffected by changes in the height of the baro- 
meter. 


SACCHARIN. 

‘‘Saccharin” is the name given to a new sweet 
substance extracted from coal-tar, and which is 
estimated to be 230 times sweeter than cane-sugar. 
One part sweetens 10,000 parts of water. Unlike 
cane-sugar it is quite harmlessin diabetic diseases, 
and is now used in certain Berlin hospitals for 
sweetening foods and medicines. At present it is 
extremely expensive as compared with sugar ; it 
being some 40s. per pound. We may also mention 
that anew sugar, named ‘‘cyclamose” and having 
the furmula C,, Ho; O,,, has been extracted from 
the tubercles of the Cyclamen Huropewm by Dr. 
Gustave Michaud. 


Derries’ Sarety Lamp. 

An exhibition of the mineral oil lamp of Mr. 
Defries, which has been so highly recommended by 
Professor Abel, has been held recently, and a great 
variety of the lamps were on view. It is claimed 
for the new lamp that neither ignition of the 
vapour nor outflow ‘of the oil, in the event of the 
lamp being overturned, can take place, and that 
the usual risks of mineral oil as an illuminant are 
done away with. A lamp for railway purposes was 
shown which gives a beam of 1050 candle-power, 
with a consumption of a pint of oil in twenty-four 
hours. There were besides lamps for domestic use, 
lamps specially designed for hospitals, for ships, 
and for street and public lighting. 


THE Toucn SounDER. 

The touch sounder or sensophone, of the United 
States Electrical Company, of New York, is an 
American novelty. The armature lever ends ina 
small conical point, moving upward and downward 
in a wooden ring on which the finger is placed ; the 
finger then receives a series of light pricks. It is 
asserted that one can receive faster with this in- 
strument than with the ordinary sounder. The 
idea was suggested as early as 1839 by the Dutch 
scientist Vorsselmann De Heer, and quite recently 
M. L. Léonard has constructed a similar receiver. 
It may be advantageous from several points of view 
to open the telegraphic career to deaf and dumb 
people, as well as to relieve the much strained eye 
and ear of the operator. We may, however, soon 
hear of another phase of telegraphist’s cramp. 


ILLUMINATING WATER BY ELECTRICITY. 

At the new Cirque Nautique in Paris there is an 
aquatic performance of a very novel character. After 
the conclusion of the ordinary gymnastic and riding 
entertainment, the carpet is removed from the floor 
of the ring and the latter entirely submerged. A 
circular pond is thereby produced and an electric 
arc lamp illuminates the water from below. The 
swimming performers appear like mermen and 
mermaids in the translucent depths of the sea. The 
general installation throughout the building is a 
very fine one, and includes both are and incandes- 
cent lamps; the lamps soleil producing a beautiful 
effect. We may add that an additional number of 
these lamps are about to be introduced into the 
Hippodrome, Paris, which is at present entirely 
lighted by electricity. The light is remarkably 
steady and has a softness which other arc lamps 
do not give. 


Giow Lamps AnD Pirwork. 

A very interesting application of the electric in- 
candescent light to mining operations recently took 
place at Lord Vernon’s Poynton and Worth Colliery, 
near Stockport. It appears that the lower pump- 
rod of the main pumping shaft of the Lady Pit, 
by which the pits are drained, broke, leaving the 
bucket in the bottom some 600 ft. below, and 
submerged in water. To remedy the rupture, 
divers were employed from the firm of Siebe, 
Gorman, and Co., the well-known submarine 
engineers of Westminster, and their operations 
were carried on by the light of a Siebe diver's 
‘electric lantern worked by Thame’s primary battery. 
The barrel of the shaft was disjointed and pulled 
up, and the pump-rod was repaired by this means. 
The Siebe lantern is a strong appliance and weighs 
some 83 Ib. out of water. It consists of an iron 
cover permitting the conductors to pass inside to a 
cluster of four incandescent lamps, the light of 
which is reflected downwards by a white reflector 
in the roof. A stout glass globe encircles these, 
and is protected from injury by iron prongs around 
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employed, and the total light obtained was about 
80 candles, a luminous sphere of some 6 ft. in radius 
being obtained under water. We may add that 
Mr. Thame has designed a small hand lamp sup- 
plied by four cells of his battery within the lantern, 
which is now used in the ether chambers of brewers. 
It is of the utmost importance that this lamp should 
be safe and free from any liability to cause explosion 
of the ether. It is carried into the chamber by the 
operatives ; and we understand that Colonel 
Majendie has expressed his approval of the lamp 
for use in gunpowder works and magazines. 


De Latanpbe’s Primary Barrery. 

The Lalande primary battery which has been 
introduced into England for electric lighting pur- 
poses was recently subjected to a series of tests by 
Dr. Lummer, a German physicist. The element 
consisted of an iron vessel having its bottom covered 
with peroxide of copper. The neck was closed by 
an india-rubber stopper through which passed a 
zinc cylinder, and the exciting solution was a potash 
lye. The products of the cell are zincate of potas- 
sium and metallic copper. The electromotive force 
of the cell was determined by Dr. Lummel to be 
0.5 to 0.8 of a Daniell cell and the internal resistance 
0.1 Siemens unit. With a Siemens unit in the 
external circuit the cell gave a current of 1 ampére. 
After six days working through this external re- 
sistance the strength of the battery was found to be 
unimpaired. The inventor states that the battery 
if exhausted can be restored by passing a dynamo 
current through it ; but Professor Helmholtz points 
out that this can only happen when the currents 
were so strong that the iron became passive and 
the copper oxidised. 


An Exampte or Track Layina. 

Severe rainstorms, accompanied by the melting of 
snow and breaking up of ice, caused excessive 
freshets in the eastern portion of the United States 
during the second week of February, which resulted 
in the destruction of much property. Of the many 
bridges washed away, there were two on the Boston 
and Providence Railway, where the bridge was 
removed and the sleepers were so securely fastened 
to the rails that they remained in place, crossing 
the streams with bridges certainly unexpected. 
The span of one of these bridges was 60 ft., and of 
another 150ft., and the deflection was one-fortieth of 
the span. The weight of rails, spikes, and sleepers 
amounted to 133 lb. per foot of span. The rails 
were not bolted together by the ordinary angle 
bars generally used in American practice, but the 
Fisher bridge joint, where the rail rests in an iron 
plate 2 ft. long, with a lip projecting about 2 in. 
on each side, and the rail is securely held in place 
by a small saddle, which covers the lower flange of 
the rail, and is bound down by a couple of nuts, 
von weakening the web of the rail by any 

oles. 


SuBMARINE Rocks. 

MM. Fouqué and Michel Lévy have made an 
examination of the rock brought up from the sea- 
bottom by the sounding operations of the French 
ship Talisman in 1883. They were brought up 
from depths of from 4000 to 5000 metres, and 
having been cut were examined by the microscope. 
The prevalence of scoria as from the furnaces of 
engines is very notable amongst the specimens ; 
their ingredients being anorthite, olivine, and oxy- 
dulated iron. On other specimens the imprint of 
stigmaria and sphenopteris can be distinctively 
seen. Two fragments of brick have also been 
found. A piece of common and a piece of horn- 
blende granite are amongst the specimens, a peg- 
matite, and some granules often rich in muscovite, 
and microdine. One of the granulites shows some 
grenat, and another numerous inclusions of actmote 
in the feldspars. These and some other eruptive 
rocks are found amongst the specimens; but the 
metamorphic series is more largely represented. 
There are twenty-four pieces of gneiss properly so- 
called, and twenty-five pieces of amphibolic gneiss. 
The former frequently contain zircon, apatite, 
tourmaline, biotite, muscovite, and other minerals. 
The latter are found to contain, besides these 
minerals, others such as pyroxene, diallage, and 
enstatile. Besides gneiss, mica schists, quartzose 
schists, and argillaceous schists, one of the latter 
Specimens containing crystals of biotite and grenat 
with numerous particles of graphite, Labradorites, 
basalts, pumice, and basic scoria has also been 
found among the specimens; besides many sedi- 
mentary rocks, such as limestone, marbles, and 








arkose were found ; and blue globigerina mud filled 
up the outer cavities of the lava and pumice. 


Microscopic EXAMINATION OF IRON AND STEEL. 

The growing importance of microscopic ex- 
amination of iron and steel is more and more 
recognised in Germany. In the May number of 
Stahl wid Eisen we notice that arrangements have 
been made at the Government testing establish- 
ment at Berlin to render very valuable assist- 
ance to manufacturers, engineers and others who 
may desire to make microscopical examinations of 
their materials. The cutting and preparation of the 
necessary sections is an operation requiring special 
skill and special apparatus. The testing establish- 
ment undertakes to prepare sections of samples 
sent, on payment of certain fixed charges, and, 
what is far more important, Dr. Wedding, the cele- 
brated German metallurgical authority, undertakes 
to examine all sections so cut, if desired, and to see 
that they are properly prepared fur the special 
objects in view. He will also, if specially desired, 
draw the attention of those for whom the sections 
are prepared to any special characteristics which 
may be apparent, and in case drawings are to be 
made will see that such special characteristics are 
duly emphasised in the drawings. This he will do 
so long as shall seem necessary, that is to say, till 
knowledge and experience in this method of examin- 
ing iron and steel are more diffused than at present. 
The charges to be made for preparing sections 
appear very reasonable. If specimens are sent 
ready prepared for the cutting of the sections the 
charge is 3s. to 5s. If the specimens require pre- 
paration a further charge of 1s. to 5s. is made, ac- 
cording to the size and hardness. A drawing costs 
20s. to 30s. By this arrangement any person wish- 
ing to make use of the microscopic examination of 
some special sample or samples can be assured of 
having them prepared in the best way, and if he 
desires it, he can have the personal guarantee of 
Dr. Wedding that the work has been properly done. 
Also, if he is inexperienced in such work he will, on 
request, have his attention directed by the same 
eminent authority to special points which might 
escape his notice. Such a system, if fully carried 
out, cannot fail to be of great value to scientific 
metallurgy, and to bring about a greatly extended 
knowledge and use of the microscope. 





BORING AND FACING MACHINE. 

WE illustrate on page 500 a novel boring and facin 
machine constructed by Messrs. George Waller an 
Co., of Southwark. It was designed more particularly 
for the manufacture of gas exhausters, which are a 
specialty with the firm, but it is also applicable to a 
wide range of work. The head slides upon two vertical 
pillars, and can be raised and lowered by a screw 
operated by a handwheel. Upon the face of this slide 
there is mounted a cross-slide, carrying two vertical 
spindles, one within the other, and each driven 
separately. The inner spindle is actuated by the cone 
pulley shown to the left, and is provided with a feed 
motion after the manner of a drill, The outer spindle 
carries a large face-plate at its lower end, and on this 
is a ring of bevel teeth into which a pinion on a hori- 
zontal shaft gears. The face-plate carries a tool-box ; 
provided with a tappet motion for effecting the feed. 
The apparatus is shown in the view boring a flywheel, 
and facing up the periphery at the same time, and it 
is evident that there is a great variety of jobs in which 
it will prove of great service. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 8, 1886. 

Reports to-day from all sections of the country in- 
dicate a very general movement for shorter hours and 
higher pay in most cases, among both organised and 
disorganised labourers. A few hundred anarchists in 
Chicago and Milwaukee, and one or two other western 
cities, have occasioned a great deal of trouble to the 
authorities, who, up to this writing, have dealt rather 
leniently with them, not fully understanding whether 
organised labour in those localities was in sympathy 
with them ornot. The labour associations are coming 
out in denunciation of the anarchists and are calling 
upon the authorities to suppre#s their agitations. The 
movement for shorter hours has been quite general 
and so far has affected, it is thought, about half a 
million labourers throughout the country. It is pro- 
bable that the agitation will continue and draw in all 
trades in which work is done by the day. Me- 
chauics’ wages range from 2.00 dols. to 4.50 dols. per 
day. In mills and factories, where work is done by 
the ton, yard, or otherwise, no effort has been made 
to reduce the hours, but a general advance in wages 
has been made in all establishments, excepting those 
which are controlled by sliding scales. The result of 





this widespread agitation will be detrimental to trade 
during the past week, and in Pennsylvania, New 
York, and Ohio a large amount of capacity has been 
idle until matters settle. Abundance of work is 
waiting. With the exception of the agitation nothing 
is to be complained of. The heavy production of 
crude iron continues at 5000 tons per day in excess of 
this time last year. Some twenty furnaces are being 
remodelled and relined, and between six and nine fur- 
naces are to be built in the south during the present 
year. A large amount of business will be done this 
month in bridge, plate, and pipe iron. In Western 
Pennsylvania and Ohio some 200 miles of pipe line are 
to be laid, as soon as material can be supplied, and 
several new projects have been announced this week, 
which will increase the demand for pipe material 
Pome the summer. 1000-ton contracts for skelp iron 
have been placed at 1? cents. The price of steel rails 
has advanced at mills to a figure that will barely 
permit American mills to control the competitive im- 
porting markets along the southern coast. Contracts 
were taken this week at 35 dols. per ton, which with 
5.00 dols. or 7.00 dols. per ton for delivery, makes 
rails cost buyers 40 dols. to 42 dols. The railmakers 
are realising sufficient t apr and are able to control 
production. The Board of Control of the syndicate 
are now considering the advisability of increasing pro- 
duction 250,000 tons, which if done, will give an allot- 
ment within 150,000 tons of the maximum production 
of the mills. Should the labour troubles continue a 
great deal of harm will no doubt be done, but the 
general impression is that in a few days all trouble 
will disappear, labour will be at work, and the new 
system ef shorter hours will be successfully and peace- 
ably inaugurated. The agitations must not be at- 
tributed to the legitimate labour organisations, such 
as the Amalgamated Association and the Knights of 
Labour, but only toa few hundred extremists, who do 
not represent American sentiment. 





ENGLISH AND AMERICAN LOCOMOTIVES. 
To THe Eprtor or ENGINEERING. 

Str,—The value of Mr. Fernie’s contribution to this 
subject, as self-constituted champion of American loco- 
motives, may be judged from his opening remarks in his 
letter in last week’s paper, in which he says: ‘‘ During 
late years a few lines in England have adopted the bogie 
for leading wheels and outside cylinders with straight 
axles ; on the other hand, the latest examples of English 
practice discussed at the Institution of Civil Engineers 
and awarded a premium was a passenger engine which had 
driving leading wheels.” 

This sentence contains two fallacies. The first, as it is 

rhaps needless to say, is that “‘ during late years” a few 

ines in England have adopted the bogie for leading 
wheels and outside cylinders with straight axles. No 
doubt the bogie is of comparatively recent introduction on 
the main lines in this country, and simply because the 
curves formerly rendered its adoption unnecessary. Out- 
side cylinders with straight axles were, however, 
‘* adopted” in this country probably before Mr. Fernie 
was born, and certainly before the introduction of railways 
in the United States. 

In the second place, Mr, Fernie shows equally lament- 
able want of knowledge as regards the affairs of the In- 
stitution of Civil Engineers, of which, as I see by his 
signature, he is proud to claim membership. The Insti- 
tution does not give “‘ premiums” or rewards of any kind 
for designs of locomotives or anything else. Premiums 
are given to authors of papers simply as an acknowledg- 
ment by the Council, on behalf of the members, of the 
ability or labour shown in preparing the paper for discus- 
sion by the members. 

One would have supposed that American locomotive 
makers would have been able to put up some one better 
informed on the subject than Mr. Fernie seems to be, to 
do battle for their locomotives, and not have trusted them- 
selves to a broken reed. Where is the “A.B.C,” Com- 
pany in this matter? 

. Yours truly, 
A MECHANICAL ENGINEER AND M., Inst. C.E, 
25, Great George-street, London, 8S.W., 
May 19, 1886 


To THE Eprror or ENGINEERING. 

Sir,—There was much in vogue at one time, a saying 
(referred to by the Prime Minister the other night in the 
Irish debate) which used to be applied to those cf English 
origin who had transplanted themselves into Ireland, 
that they were ‘‘more Irish than an Irishman himself.” 
This saying seems applicable in spirit, at all events, to 
Mr. Fernie, who was, I believe, until a few years back, 
an Englishman, but who now seems to be more American 
than the Americans themselves, and thinks himself called 
upon to take up the cudgels on behalf of the American 
locomotive makers, notwithstanding his disclaimer, ex- 

ressed in the language of his adopted country, that he 

as ‘‘not a cent’s worth of interest in engine building in 
America,” 

It is well for him, if he is anxious about his motives 
being understood, that he has made known to the world 
his disinterestedness ; because it seems to me that any 


one would naturally have inferred from the tone of 
his strange letter in last week’s ENGINEERING, that 
he was as zealous an agent for the sale of American 
wares in general, and of locomotives in particular, as 
any where in the ‘‘ States.” Is it pos- 

r. Fernie doth protest too strongly, 


was to be met with 
sible, however, that 
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or that he is forgetful of the well-known proverb, Qui 
s' excuse s’accuse ? 

These are the only clear impressions which a perusal 
of Mr. Fernie’s letter produces on the mind of one of 
the two classes named in the second paragraph of the 
letter, and to whose verdict he appeals on this question. 
The other class, namely, ‘‘ mechanical men,” will, no 
doubt, express their own judgment. 

am, Sir, yours, &c., 
A ‘*LayMAN.” 
To THE Eprror oF ENGINEERING. 

Sir,—There is so littlesound controversial corn amongst 
the superabundant overgrowth of illogical and—where 
not illogical—worthless tares that, in my humble judg- 
ment, form the substance of Mr. Fernie’s discursive letter 
which appears in your issue of last week, and to which 
your ‘‘ leader” in the same paper on ‘ English v. Ame- 
rican Locomotives for the Gcfonies” is more than a com- 
plete answer on all points which fall within the four 
corners of the article under my name to which Mr. Fernie 
refers, that I feel some apology is due to you for my pro- 
posing to occupy your space with even a few lines. But 
as Mr. Fernie apparently addresses two questions directly 
to mg perhaps I may be allowed to insert a few words in 
reply. 

In answer to the first question, I have to say that the 
reason I used the term ‘“‘ obsolete” in reference to the bar 
(or Bury) frame, is because it is, as Mr. Fernie will find, 
synonymous with ‘ out of date ;” and the use of the word 
in that sense is correct, notwithstanding all that Mr. 
Fernie argues to the contrary. The first, and therefore, 
I presume, in his opinion, the strongest of all the weak 
arguments advanced by him in favour of the continued 
use of the bar frame by the Americans is, that in adopting 
the plate frame ‘‘ they would require to add very expen- 
sive frame slotting machines to their workshops’”—a rea- 
son which suggests to the reader’s mind a state of ‘‘ limited 
resources” with which the primitive plant of our old 
friend the ‘‘ country blacksmith” favourably compares. 

In the next place, Mr. Fernie may take it that I do 
know “‘ that the Wootten engine has a firebox double the 
width of an English firebox,” and that “it is carried on 
bar frames,” seeing that I referred to that form of boiler 
in my article. But this width is only obtained by lopping 
off the box at the level of the top of the frames, i.e, at 
the level of the bottom row of tubes, to enable it to be 
spread over the frames at each side; an arrangement 
which results in an extremely shallow box, and a variety 
of other objectionable features. Whoever seriously re- 
commends that form of firebox in order to compensate for 
the loss in width between frames by the use of the bar 
frame (as Mr. Fernie inferentially does) proclaims himself 
a novice in locomotive knowledge and practice, however 
great his experience may be in other branches of mecha- 
nical construction or in ‘‘ metallurgical science.” Those 
of your readers who are interested in knowing the 
strange form of firebox which seems to commend itself 
to Mr. Fernie’s mind, will find it illustrated and de- 
scribed in ENGINEERING of January 24, 1879, page 67. 
Whatever impression Mr. Fernie’s letter eh a on 
the minds of ‘ laymen,” on whose favourable judgment he 
seems to place such store, I venture to say that his letter 
is labour lost on those who have any practical knowledge 
of locomotive construction and working. 

Having said this much, I must leave it to those of your 
readers to whom the commercial part of the question 
raised in the after part of Mr. Fernie’s letter is of personal 
interest, to reply to his remarks thereon—merely saying 
that I fancy they will be likely to refer him to your 
leaders on the subject in ENGINEERING of February 12 
and March 5 last, in regard to which Mr. Fernie remains 
so as gopeees J silent. There is one point, however, on 
which it may be well to put that gentleman right before 
I conclude. 

Mr. Fernie states: ‘‘Mr. Burnett says the American 
engine is 400. cheaper than the English engine.” I would 
remind Mr. Fernie that I said bar = of the kind. What 
I said (see ENGINEERING, April 2), was: ‘‘The excess of value 
in an engine (Mogul type) made in accordance with English 
practice over one made in conformity with American 
practice, would amount to, at least, 250/. for material alone, 
and to 150/. more in respect of construction—or a total of 
at least 400/. per engine.” This is very different from the 
statement attributed to me ; although I am not indisposed 
to agree with Mr. Fernie in thinking that I might safely 
have named a higher figure. As every one—even a lay- 
man—knows ‘‘cheapness” in first cost usually means, as 
it may do in this case, greater expense in the long run. 

Following the above quoted sentence I wrote: ‘Of 
course in so far as any reduction in first cost effected by 
American practice can be shown to be done without 
lessening the efficiency, or adding to the expenses of work- 
ing and maintenance, the practice is a proper and a credit- 
able one. But what evidence, it Ning be asked, is there 
in existence, or has ever been produced, of a reliable kind, 
to show that the saving in first cost effected by American 
practice is attended with commensurate results?” That 
shows the fair and candid spirit in which I wrote, and 
which I desire to maintain in this controversy, although 
Mr. Fernie thinks proper to say that I ‘‘deal so unfairly 
with the American engine that he feels compelled to say 
something in its defence,” as if his own version of the 
story was a perfect model of all that is correct and “fair.” 
Of that I shall leave your readers to judge of for them- 
selves, and without doubt as to their verdict, merely ask- 
ing, Where, in all his long letter, does Mr. Fernie pro- 
duce, or attempt to produce, a single iota of evidence of 
even an unreliable, much less of a reliable kind, ‘‘ to show 
that the saving in first cost effected by American practice 
is attended with commensurate results?’ Mr. Fernie is 
silent on this point, and seems to think his case is proved 
by publishing to the world his own fruitless experiments 
and failures with badly-made wheel centres. If my 





article required any defence or justification, I would say 
that your leader on the subject in last week’s issue is 
amply sufficient, as showing conclusively that the more 
recent experience of the locomotive authorities on the 
Government railways of New South Wales confirms all I 
said in regard to American locomotives placed under the 
usual conditions of railway working, however suitable 
they may be, or are believed to be, for home consumption. 

In conclusion, I would express my regret at having to 
notice so unfavourably the remarks of any one who 
happens to differ from me, especially those of a fellow 
member of the Institution of Civil Engineers, but the 
attitude and tone taken up by Mr. Fernie in this matter 
seems to leave me no alternative. As regards his mis- 
quotement of me, above referred to, I give Mr. Fernie all 
credit for having fallen into the errer by fault of memory, 
although it may be taken almost as an axiom that when a 
critic mis-quotes or mis-represents his opponent the critic 
is half conscious of the weakness of his cause, and feels 
that it would not be well for him to come to close quarters 
with his opponent. 

I an, Sir, your obedient servant, 
Rosert H. Burnett. 

Victoria-street, Westminster, S.W. 

May 17, 1886. 
To THE Epitor oF ENGINEERING. 

Srr,—The interesting article in your last issue respect- 
ing the merits of English and American locomotives for 
service in the colonies, as well as the replies from makers 
on the other side of the Atlantic to Mr. Burnett’s praises 
some weeks ago of the former class, bid fair to provoke 
discussions as instructive as those you recently inserted 
on compound locomotives. As an engineer who has seen 
pee present service abroad under a foreign Government, 
and travelled professionally through most European 
countries, the empire of Asia, and parts of Africa, per- 
haps I may be pardoned for remarking that there is a 
good deal to be said on both sides of this question. First 
of all it must be presumed that the colonial engineer is 
generally quite competent to judge as to the points for 
and against both systems. His insular prejudices soon 
leave him after he sets foot in his new home, and though 
he may be tied on this side to forms of work to which he 
has always been accustomed, yet under different condi- 
tions, he rises equal to the occasion, and is enabled to see 
the advantages attending other types. 

It is certainly unfair if English makers are condemned 
to provide expensive brands while Americans have only 
to furnish a good quality. This is a point, however, 
which may be expected to right itself in time. On the 
other hand, as to the favour which United States manu- 
factures find abroad. It must not be forgotten that the 
conditions are so different in the colonies to what they 
are here, that locomotives in common with other plant re- 
quire to be specially specified for. Even with this pre- 
caution duly taken we lack in England that absolute 
knowledge of a new and vast country which every work- 
man in the States comprehends intuitively. Custom 
has produced a locomotive here which is looked upon as 
the acme of perfection. So it is with first-class shops to 
attend to any repairs that may be necessary, and a road 
on which to run the best that can be made. In the 
colonies, as in America, this same state of things does not 
prevail. Breakdowns of important details requiring great 
skill to replace must, as far as possible, be avoided. In 
fact the life of the engine must be adapted as near as may 
be to that of its parts. Hence the reason for providing in 
an American design outside cylinders and straight driving 
axle in preference to the English inside cylinders com- 
bined with the cranks. 

Again, as regards the roads. In the colonies, with a 

roblematical trade to which to look forward, these should 
light at the beginning, as they are in the States. 
Moreover, there is not the labour generally available to 
keep them as they are kept here. This entails light roll- 
ing stock, a feature generally against English makers. 

Mr. Fernie, in his letter to you, seems to have a strong 
point in favour of steel fireboxes and iron tubes on the 
American plan, and if what he says be correct, there 
would certainly be less need of repair and renewal on this 
system than on that of the copper fireboxes and brass 
tubes. It is clear that carefully designed engines such as 
those of America appear to be can be made in large num- 
bers at a price below that of any here. It only remains 
for colonial engineers on the spot to go to the root of the 
matter, and to boldly specify for the stock to be of the 
same model if a cheaper and better article be the result. 
Manufacturers here are equal to the occasion if they be 
but trusted, and have no special restrictions put on them. 
At present the trade perhaps errs on the score of compli- 
cations in order to save fuel, whereas their attention 
should rather be given to economy in first cost and sim- 
plicity of construction, so as to save in wear and tear 
afterwards, and avoid repairs. In England, where skilled 
labour is cheap, a saving of fuel is desirable. When we 
come to new countries, however, the: primary necessity 
is economy in cost. of maintenance, because first-class 
shops well supplied with mechanics are not at hand as 
they are here. A locomotive of a complicated design may 
thus be shelved early where one of a simpler make could 
be renewed. Itisin this way the remark has obtained 
that a country blacksmith can repair an American loco- 
motive. 

As railways have to earn a dividend in the colonies as 
elsewhere, it would seem that without some such change 
as that indicated does take place, contracts in increasing 
numbers will be given to builders on the other side of the 
Atlantic. Besides the 400/. less first cost that Mr. Burnett 
admits there is, the fact that engineers in the United 
States send out a machine more suitable to the require- 
ments of a young country, with them it has always been 
a point to turn out a locomotive so efficient as to be inde- 
pendent of large and expensive repairing shops. This is 





the problem with which they have to deal constantly. 
In view, then, of the important bearings involved in this 
question, is it not worth while that the subject should be 
taken up by a committee of well-known mechanical engi- 
neers to avoid our losing further prestige and perhaps 
another of our staple branches of engineering ? 
Yours fait: an 
JAMES W, CLARIDGE. 
Leadenhall-buildings, London, E.C. 








THE INSTITUTION OF CLVIL ENGINEERS. 
To THE EprTor oF ENGINEERING. 

Srr,—I observe in your issue of the 14th inst. a letter 
signed ‘‘ Assoc. Mem.,” and headed as above. I read 
this letter with very great regret, as although I should 
feel most deeply the honour which it is therein proposed 
to confer upon me, yet I should be greatly pained if 
that honour were conferred at the expense of my old and 
valued friend, Mr. Edward Woods, our senior Vice-Presi- 
dent, than whom no man is more eminently fitted to 
occupy the position which I now hold, and whose long- 
continued services to the Institution fully entitle him to it. 

I have not the slightest apprehension that the course 
suggested by ‘‘ Assoc. Mem.” will be adopted, but even 
should I be elected I should feel compelled to decline the 
honour. I am, Sir, your obedient servant, 

FREDERICK BRAMWELL, 

5, Great George-street, Westminster, May 19, 1886. 


To THE EDITOR OF ENGINEERING. 

Sir,—I belong to the Institution of Civil Engineers, 
yet it was with great surprise that I read in your paper 
that the Institution had petitioned Parliament in favour 
of certain alterations in the Electric Lighting Act. I am 
a regular attendant at the meetings of the Institution, 
yet I have never heard any notice given out, nor have I 
received any notification on the subject. I disagree with 
the petition, and beg to enter my protest against it. 

Our experience with the gas and water companies must 
have convinced most of us that we want no more 

May 20, 1886, ** MONOPOLY.” 








FRICTION AT DIFFERENT VELOCITIES. 
To THE Epitor oF ENGINEERING. 

Srr,—F rom a great number of experiments made on 
the friction of journals under pressures of from 4 lb, to 
200 lb. pr square inch of surface, and between the velo- 
cities of 100 ft. to 1200 ft. per minute (the journal being 
lubricated with good sperm oil), Professor Thurston finds 
that the following formula for the coefficient of friction 
is approximately true : 


Coefficient of friction = a </ V. 


For 200 lb. pressure per square inch he gives the con- 
stant (a) as .0015. 

It is quite true as Professor H. S. Hele Shaw points 
out, that the minimum coefficient may be had at higher 
velocities when the pressure is greater than 200 lb. per 
square inch of surface ; but after that minimum is reached 
we have an increase in the coefficient, so that with those 
higher pressures we must have a furmula of the same 
order to include the coefficients of friction at the higher 
velocities. 

Professor Thurston does not seem to make much of the 
experiments referred to at the end of Professor Shaw’s 
letter ; for Iam much mistaken if he did not include it 
in the above formula. If he did I think he did rightly ; 
for although the coefficient of friction decreases as the 
velocity rises to 250 ft. per minute, it begins to increase 
as the velocity gets higher than that; at 500 ft. per 
minute the coefficient is .0053 and .006 when the velocity 
is 1200 ft. per minute. 

Of course it is possible to get a formula to express the 
coefficient of friction at all pressures and all velocities; 
but I fear it would be rather long and not very workable. 
In choosing a lubricant, or the dimensions for a journal, 
the draughtsman, even he who may have a turn for in- 
vestigation, will not have time to wade through all the 
experiments made by Professor Thurston and by Mr. 
Tower, or to use a long awkward mathematical formula, 
however exact it may be. He must, if he does not wish 
to find himself hopelessly confused, and the result of his 
investigation nil, be content with the approximately true 
formule supplied by Professor Thurston, viz. : 

Coefficient of friction= constant 
pressure 


and coefticient of friction=constant {/Velocity. 
From these he will expect by combining them that 


Coefficient of friction =constant -— R/ velocity, 

A’ pressure 

and because total resistance due to friction is total pres- 
sure multiplied by coefficient of friction he will expect the 
formula for the total resistance to be 


Total resistance 
due to friction 


fis 
= pressureand constant —__ \/ V 

ve 
P 


=constant ——— 
JP 


wv 
=constant ,/P 3/V 


From which he will conclude, and, until furnished with 
a better rule, believe, that generally “‘ the total resistance 
to friction increases with the pressure and with the 
velocity.” 

Perhaps the labours of Professor Shaw in this direction 
have furnished him with a more exact and as simple 
formula, which, let us hope, takes account of the tempera- 
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ture; or perhaps he has drawn up good reference tables 
on the subject. — we hope to te it and them soon. 
am yours very faithfully, 
May 18, 1886. GrorGE HALLipay. 





FORCED COMBUSTION. 
To THE Epitor or ENGINEERING. 

Sir,—Reluctantly I have to ask you for space to rep] 
to a letter in your last issue from a Mr. John Gilmour, whic 
letter has evidently been written with the intention of 
making it appear I had derived my knowledge of what he 
terms the ‘‘ double doors” in my patent, from having seen 
them used by a firm of engineers in this city who had 
patented and worked this device. 

I can scarcely understand the motive of this letter at 
this date, seeing that Mr. John Gilmour should have good 
knowledge of certain facts which amply show that the 
case is exactly the opposite of that which is the apparent 
object of his letter to assume, 

I would willingly have terminated my letter here, but as 
I find a growing tendency at present in some quarters to 
bestow on my patent system of combustion that sincerest 
form of flattery which manifests itself in imitation, and 
as this ill-advised letter of Mr. Gilmour’s having received 
the wide publication of your columns, will no doubt tend 
to increase this undesirable flattery, it becomes necessary 
that I make a definite statement in contradiction of his 
insinuations, so that there may be no excuse for any one 
being led astray by them. 

As stated in my paper read in 1884 at the Institution of 
Naval Architects, I had taken up this subject of forced 
combustion a second time in 1880, my first attempts hav- 
ing been made as far back as 1862. 

Tn 1880 I designed all the leading features of my system 
as they are now being carried out ; but being much occu- 
pied then and for some time afterwards with other busi- 
ness, it was not until June, 1882, that I had an oppor- 
tunity of applying it to a boiler. At that date, and 
almost simultaneously with the application for my ratent, 
which was filed June 14, 1882, I purchased the second- 
hand marine boiler with two furnaces mentioned in my 
paper of 1884, and tried with perfect success my system 
in all its features with the air casing covering front of 
furnaces, double doors to furnaces, regulating valves for 
varying pressure and quantities of air above and below 
firebars, tubular firebars with separate air admission, and 
air heating in uptake from the waste gases. 

This boiler was worked for several weeks and shown to 
a considerable number of people. As the furnaces of this 
boiler were only 2 ft. in diameter, and not sufficient for 
trials on a proper scale, I then put a new and larger boiler 
in hand, in which, after erection, all my testing trials 
have been made for the last three years. 

Some months after the trials of my first boiler had been 
completed, I learned that an engineer in the district, Mr. 
John Gilmour, was using part of my patent. 

On visiting Mr. Gilmour’s works I found he was using 
that part of my patent in which the air from the ashpit 
was brought up over the furnace front between the outer 
and inner doors. There were no valves or other means 
of regulating quantities, nor air-heating orother principal 
features of my patent. It was simply that first step of 
my design beyond the closed ashpit described in my recent 
paper, which made a workable furnace, but not one pro- 
perly controllable or economical. 

I found subsequently that Mr. Gilmour, with a brother, 
had afew weeks before patented this arrangement. I 
then informed him that my patent included the arrange- 
ment he was using, and put him in communication with 
my patent agent that he might learn what my claims 
were, and also advised Mr. Gilmour to get a copy of my 
patent specification, which was to be published shortly 
after, that he might not throw away his money in taking 
his patent beyond the provisional “ae 

Mr. Gilmour did take the advice of his patent agent, as 
he informed me very shortly after that he and his brother 
had found their idea was included in my patents, and 
they would not proceed any further in the matter. 

From that time until now I have not seen Mr. Gilmour, 
and with the above facts before me, it is more than I can 
understand how such a letter as that which appeared in 
your columns last week could be written. 

A very exhaustive test of the originality of one’s claims in 
any patent is that of the examination made in the German 
Patent Office. It is well known that many of the best 
British patents fail to pass the severe German examina- 
tion in regard to prior use in their own or other countries 
and most British patents that do pass are much curtailed 
in their claims. 

I am fortunate in being able to say that after extended 
examination and searching, occupying many months, the 
German Patent Office granted the whole six claims con- 
tained in my British patent, a circumstance which my 
patent agent informs me has rarely happened in his ex- 
perience, extending over more than thirty years. 

I do not expect to trouble you again on such matters, 
and regret having been compelled to vindicate my posi- 
tion in regard to my patent. 

Yours faithfully, 
* JAMES HOWDEN. 

Glasgow, May 18, 1886. 


To THE EpiTor oF ENGINEERING. 

Sir,—I cannot find anything in my former letter to you 
on forced draught which wont make me plead guilty to 
the charge brought by Mr. Sisson in his letter of last week 
of confusing intensity with quantity of heat. 

On the contrary, my argument, that to increase the 
efficiency of fuel in boilers, we must reduce either the 
temperature or the quantity of waste gases from chimney, 
depends entirely on this distinction. 

(r, Sisson’s = only appl 


Lr. Sis if the temperature 
of fire is increased by diminishing the 


proportion of air 





used in combustion, and would not hold if the temperature 
of fire were increased by any other means, such as heating 
the air supply. In the latter case, it is evident, that the 
higher the temperature of the fire, the more heating 
surface would be required to reduce the waste gases to a 
given final temperature, for if it requires a certain amount 
of heating surface to reduce 1 lb. of gas from 2000 deg. to 
500 deg., then, to reduce 1 lb. from 2500 deg. to 500 deg., 
it would require a greater heating surface by the amount 
necessary to reduce the gas from 2500 deg. to 2000 deg. 

The difference between Mr. Sisson and myself is very 
small. We both assume, that if the temperature of the fire 
could be increased by diminution of the air supply, while 
the final temperature of the waste gases was kept constant, 
there would be an increase of economy, that is, more units 
of heat would be extracted from the products of combus- 
tion. But, whereas I assumed that more heating surface 
would be required to extract this additional heat, he 
assumes that the extra efficiency of the hotter gases would 
more than compensate for the extra amount of heat to be 
extracted, and, therefore, that less heating surface would 
be required. 

The question, which of these assumptions is right ? 
would only become important after it was settled that 
by forced draught we could appreciably reduce the quan- 
tity of air used in combustion. From such experiments 
as I have seen recorded, I should be inclined to think that 
the high efficiency of heating surface with forced 
draught is due, not to increased initial, but increased 
final temperature of products of combustion ; and this is 
quite inconsistent with economy of fuel. 

I am, Sir, yours faithfully, 
J.C. SPENCE. 
Printing Court Buildings, Newcastle-on-Tyne, 
May 18, 1886. 








MARINE ENGINE ECONOMY. 
To THE EDITOR OF ENGINEFRING. 

Srr,—I notice in your issue of the 7th inst. that 
‘ Engineer” does not agree with my contention, that cal- 
=— of steam consumption from diagrams are of little 
value. 

In his former letter ‘‘ Engineer” overlooked entirely the 
one great merit of quadruple expansion engines, viz., the 
reduction of losses in the cylinders. But, on the other 
hand, after finding the consumption from the diagram, he 
adds largely for the very losses which are supposed to be 
reduced. We require more information as to action of 
steam of this pressure in high-pressure cylinders, and 
‘* Engineer” must not keep his thoughts too much on old 
practice, but must advance with the times. In using 
steam of high pressure it is possible, by limiting ratio of 
expansion in the cylinder, that a balance is made between 
condensation and evaporation, and that the indicator 
diagram may account for practically all the steam used. 
Also by judicious compression, initial condensation can be 
greatly reduced. 

Admitting, for the sake of argument, that ‘‘ Engineer’s” 
figure of 16 lb. of water per indicated horse-power is 
correct as taken from diagram of s.s. Rionnag-na-Mara, [ 
will request him to refer to Professor Rankine’s ‘‘ Manual 
of the Steam Engine,” article No. 234. If he will make 
the necessary calculation from formula given for efficiency 
of boiler with feed heater and over 1300 ft. heating surface, 
and other particulars as given in your description of those 
engines, the result will be an evaporative efficiency of 
about 14 lb. of water per pound of coal (Welsh hand- 

icked), as in example given from Lord Dundonald’s 
os ‘* Engineer” states that “‘ over 16 lb. we all know 
cannot be supplied by burning 14 lb. of coal ;” but this 
has already been so nearly done, and published many 
years ago, that he should not be quite so positive. 
‘* Engineer” has not yet proved anything incorrect at 
trial of above-named steamer; but I am sure builders and 
others interested will be glad of any criticism. 


Yours sincerely, 
Glasgow, May 17, 1886. Rosert Morton. 








THE CONTINUOUS BRAKES RETURN. 
To THE Epiror oF ENGINEERING. 

Sir, —The continuous brakes return for the second half 
of the year 1885 has recently been issued, and although it 
furnishes ample evidence, if any were required, that the 
companies are not taking the necessary steps to arrive at 
a general system, it is at least satisfactory to find that 
most of the brakes lately fitted either are, or are said to 
be, automatic. The form of return has been a 
amended and improved by the Board of Trade, but still 
the information recorded is in many instances inaccurate. 
The following Table shows the total amount of stock 
fitted and unfitted on December 31, 1885. 
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Total amount of stock returned | | 
as fitted with brakes which } 
a r to comply with con- | | 
ditions of Boardof Trade .. 2291 | 1389 | 21,033 | 4259 
Total fitted with brakes which | 
do notcomply .. ra --| 1218 | 1386 | 13,168 | 3287 
| _—_—_— | _—_—— 
Total fitted aa ‘<A a 6284 41,747 
Not fitted with any continuous | 
brake ee os ant 1040 9,500 
Total passenger rolling aed | 
‘MN ee es 7824 | 61,247 
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From these figures it will be seen that out of a total of 
7324 engines and 51,247 carriages, &c., only 2291 engines 
and 21,033 vehicles have brakes which even appear to 
fulfil the conditions laid down by the Board of Trade, and 
these figures would be considerably reduced if the return 
were properly corrected. 

Having given the total amount of rolling stock fitted 
with brakes, reference should now be made in detail to 
the separate totals for each system as follows : 
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3s | s2h & 

2,332 | 3, 2. 

)m&2 | "38s wa | “32 

Name of Brake. i on: 3 = 9 

lsaie< ¢| ga | 3¥2 

|e a8.2| £3 | E53 

5 S 3 35 Sr 

la* | gee Se | 220 

tAutomatic vacuum +66 1213 6,559 804 

*Vacuum automatic 708 3 2,775 696 

Steel-McInnes_ .. “3 3 eM 29 8 

Vacuum and Westinghouse ... .. | - - | 12 

Westinghouse automatic --| 1514 85 11,095 | 2738 

Clark’s chain a8 “i eel as 12 46 5 

Clark and Webb’s chain 738 3,106 484 

Wilkin and Clark's chain 13 79 | 

Fay’s ~ are a a ae 1,219 
Fay and Newall’s ai cal ee we | 350 
Newall’s .. ia aa | | $22 
W. Parker-Smith. . pe Te * aa 3 

Smith’s vacuum.. --| 1170 | 92 | 5,686 1743 

Vacuum (Webb’s) | ae 619 | 2,581 1056 

Westinghouse pressure. . 48 . 350 | 
Total ..| 3509 | 2775 | 34,201 | 7546 


* At first sight the ‘‘ automatic vacuum” and “ vacuum auto- 
matic” brakes may appear to be one and the same system; the 
former refers to the brake known as the Sanders-Bolitho, which 
“leaks off,” and the latter to the Vacuum Company’s system, 
which does not leak off. A certain number of vehicles on the 
Midland Railway have been altered from the ‘leak off” to the 
“ball valve” system, but the return does not furnish the number 
of brakes so changed. 

+ Sixty-one of these engines are —— the Midland Railway. 
They are provided with a ‘* steam” brake capable of being applied 
in conjunction with the automatic vacuum. In case of accident, 
however, if the engine and tender part, the steam pipe is broken, 
and the “steam” brake rendered useless at the very moment when 
required. Such a brake cannot, therefore, fulfil the condition of 
being efficient in case of accident. The arrangement may do 
very well for tank engines, but it is of no value for tender engines, 
as the tender carries no store of brake power for automatic action. 


The above totals do not include 134 goods engines on 
the North-Eastern Railway fitted with the Westinghouse 
system and used for excursion traffic. Fifty-nine engines 
on the same railway have both the vacuum and Westing- 
house systems. The progress made during the half-year 
cannot be considered satisfactory, the total stock fitted 
shows but a small increase ; many of the brakes fitted are 
inefficient, for instance the ‘‘leak off” and the simple 
vacuum, and in the case of the London and North- 
Western vacuum the large nominal increase is not pro- 
gress, but simply the change of brakes from the chain to 
the vacuum. To remove one brake and fit another which 
does not fulfil the Board of Trade conditions is but a 
useless waste of money, as a still further alteration must 
ultimately be made, 

That portion of the return which relates to failures is 
again very incorrect and consequently of little or no prac- 
tical value. The Midland Company does not report or 
mention many failures of the two minute or automatic 
vacuum brakes ; the ers meee Cheshire Lines, and 
Manchester, Sheffield, and Lincolnshire Railway report a 
number of actual failures to act of Smith’s vacuum brake 
simply under Class 3 as delays, and the Lancashire and 
Yorkshire Company even charges two failures of the 
vacuum brake against the Westinghouse system. 

A new and interesting feature in the return is a statement 
by the London, Brighton, and South Coast Railway Com- 

any, showing sixty-nine instances in which the Westing- 
oon brake has averted accidentson that line. It is much 
to be wished that al] companies would record such in- 
stances of ‘‘ brake successes,” as they form valuable 
evidence in favour af efficient brakes. 

I am, Sir, yours faithfully, 
CLEMENT E. Strerron. 
Vice-President and Consulting Engineer 
Amal. Soc. oe soy, ervants. 
Head Offices 306, City-road, London, May 17, 1886. 








Bringing THE St. LAwrence.—The Canadian Pacitic 
Railway Company is laying the foundations of a cantilever 
bridge across the St. Lawrence at Lachine, to cost 
250,000 dols., and to be completed by December, 1886. 
The bridge will be supported by six solid stone piers. 

CoLONIAL AND INDIAN EXuIBiTION.—The Reception 
Committee, recently formed by direction of His Royal 
Highness the Prince of Wales, Executive President of 
the Royal Commission, is desirous of offering a fitting and 
cordial reception to colonial and Indian visitors of dis- 
tinction during their visit to England, by facilitating, so 
far as may possible, their arrangements for visiting 
places of special interest in the United Kingdom. To 
enable the committee to do this, funds are required ; and 
those who may be desirous of co-operating are invited to 
subscribe to the object in view. Subscriptions can be 
sent to the London and Westminster Bank, West End 
Branch, St. James’s-square, S.W., or to Mr. Arthur 
Hodgson, C.M.G., general secretary, at the office of the 
Reception Committee, ‘‘ Old London,” Exhibition Build- 
ings, South Kensington, or to Mr. H. Trueman Wood, 


the treasurer, Society of Arts, John-street, Adelphi. 
Cheques should be crossed ‘‘ Londen and Westminster 
Bank,” West End Branch, 
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; Sketch of Cast Steel Stern Frame 
| fora Merchant Vessel 


| | EE Scale, % "= | Foot 
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Fig .8 
Sketch of cast steel stem fora 
| Torpedo Vessel Scale $+! foot 







Fig. 2 
Sketch of cast steel stem for a 
foreigh vessel Scale Jo +1 Foot 








































































































Sketch of Cast Stee! Stern Frame 
& Rudder for a Merchant Vessel 
Scale, %'e | Foot. 


Fig. 7. 
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Sketch of Coss Steel Stern char >. seas ° 
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dew ances! x oe gaa B | also bound to say, that I have seen others which couid not 
STEEL CASTINGS. | Section thro's. g tan be safely used on board ship, or in any position “?_— 

On the Use of Steel Castings in Liew of Iron Forgings, and ' they would be subject to shocks or vibrations, and the 


Fig 8 greatest care is required in selecting and testing steel 
sai castings before they are accepted. 

. There are steel castings and steel castings, good, bad, 
Qian of Upper Arm of and indifferent, and the price paid will often, to a great 
shew? Twist. extent, determine to which category the articles belong. 

T am certain that even at the present time a fair price 
paid to any of our well-known steel-founders, will enable 
us to obtain sound and reliable castings, which will bear 
the most rigid examination and tests. 

Too often prices are cut down to such an extent that 
the temptation to use inferior materials is irresistible, and 
when such is the case the usual results follow, and there 

p is afailure. Thus it is we so often hear of steel castings 
| having failed, and so an undeserved slur is thrown upon 
the manufacture. 


Brass Castings in Building and Fitting Ships, &c.* 
By Mr. E. C, Warren, Member. 
(Concluded from page 474.) 

AppENDIX ITI, (page 511) gives a list of such articles or | 
parts of a ship, or her fittings, which could be advan- | 
tageously made of cast steel. | 

The strength of good steel castings is beyond question, 
and their durability is very great, and the saving in weight 
is very considerable, 

have seen small steel castings which have been in | 
every respect equal to the best iron forgings; but I am 


| 
| 
} 















* Paper read at the twenty-seventh ses:ion of the 
Institution of Naval Architects. 
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Sketch of Cast Steel Anchor. 
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Fig. 10. 





















































There are some well-known firms who are too high- 
minded to allow any but the very best materials to be 
used, and the result is that their castings are almost uni- 
— of the highest character, and none but the best 
are allowed to leave their works. 

It is to makers of this type that we must look fcr im- 
proving and cheapening the cost of steel castings. At 
the present time every effort is being made by most able 
and skilful men to investigate the nature and combination 
of metals, both scientifically and practically, and the 
trained chemist is standing by to watch, and work out 
favetully the results; and it is to be hoped that before 
ong we shall be able to produce perfect steel castings at a 
most reasonable cost. 


ae brings us to a most important point of our subject, 


What tests sh P = a 
steal enatings should be applied to various descriptions of 


Sketch of Cast Steel Saddle for Gun Carriage. 
_ Scale, 4" = I Foot. ; 
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It is extremely difficult to lay down any generallaw on 
this point ; steel castings are used for so many purposes, 
involving entirely different conditions, according to the 
nature of the work required for them, that the tests which 
are absolutely necessary to obtained in some cases, 
—* dispensed with in others. 

n Appendix III, is given the list of fittings proposed to 
be cast in steel, and also the tests which it is considered 
should be applied to each. 

The appearance of the fractures of broken castings gives 
also certain indications of the nature of the materials ; 
the percussive test is moat valuable where it can be applied; 
and it is most desirable that when a number of articles, 
or fittings, of the same, or similar patterns are supplied, 
a test to destruction should occasionally be made, to obtain 
information from time to time, as to the ultimate strength 
of the castings. 

I consider it undesirable, and unnecessary, to specify a 






























































Sketch of Steel Capstan Body & Bar Head. 
ned => Scale, $92" I Foot 








minimum and maximum tensile strength per inch ; if the 
minimum be given, and the elongation in a given length, 
and a bending test, together with a percussive test, where 
such may be applicable, it is sufficient to insure perfectly 
reliable articles. ; 

It is a well-known fact that some steel which will bear 
a greater tensile strain than the maximum specified, will, 
notwithstanding, show excellent results of elongation and 
bending; and when this is the case, to insist upon its re 
Seattuny beegmee of its superior strength would be unreason- 
able; and as a matter of fact—having obtained the 
minimum tensile test to insure sufficient strength—the 
elongation and bending tests should determine the ques- 
tion as to receipt or rejection. 

I should like to make reference briefly to some steel 
castings which were cast at Stockholm by Nordenfelt’s 
— process ; they were most interesting, and of superior 

nish, and they could be bent and twisted cold in an ex- 
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APPENDIX II. 


A Statement of some of the Large Steel Castings which have been Made, and Tested under various Conditions, 


























Remarks. 



































Examined and found 
perfectly sound. 
Satisfactory. 


Results satisfactory. 


Very satisfactory. 


Very satisfactory. 


Satisfactory. 


Satisfactory. 


Satisfactory. 


Results very satis- 
factory. 


Satisfactory. 


This wasa very severe 
test, but the cast- 
ing stood it well. 
Very satisfactory. 

Very satisfactory. 


Very good result for 
such an_ intricate 
casting, and with 
known defects. 


Saticefact, 








y. 





at various Works, distinguishing in each Case the Description of Steel Used and the Tests Applied. 
Number : Kind sags ' 
of Fig. Casting. v2 ae Description of Tests Applic d. 
2. Stem for a foreign Open- | Falling test through 60 deg., i.e., the upper end of each piece of 
war vessel hearth stem was raised, while the lower end rested on the ground, 
| steel until the side of the stem above made an angle of 60 deg. with 
} | the ground ; it was then let fall 
The casting was then slung, and sounded with hammers 
8. | Stem for a foreign Open- | This casting was not subjected to a drop test 
war vessel, with | hearth | Test pieces gave the following results : 
under - water tor- steel Tensile per sq. in., 36 tons 
pedo tube Elongation in 8 in., 12.5 per cent. 
| Bent, cold, 1} in. x $ ft. -42 deg. 
4. | Stern-post for a| Open- Each piece was raised bodily 10 ft. and allowed to drop on hard 
| foreign war vessel hearth ground 
steel Afterwards slung, and sounded with hammers 
Test pieces gave the following results : 
Tensile per sq. in., 31 tons 
| Elongation in 8in., 20 per cent, 
| Cold bend, 60 deg. 
6. Stern-post for H.M.S. | Crucible | 1. The keel piece Z Y resting on the ground, the upper part was 
Forth steel raised to an angle of 60 deg., and then let fall 
2. The points X Y resting on the ground, the post was lifted at 
| Z to an angle of 60deg., and then let fall 
| The casting was then slung, and sounded with hammers 
| Sample tested : 
Tensile per sq. in., 30.5 tons 
| Elongation in 6in,, 12.5 per cent. 
| Bent cold, .735 in. in diameter to an angle of 98 deg. 
6. | Balanced solid rudder | Crucible | Test pieces: 
| for a foreign war steel Tensile per sq. in., 30.61 tons 
vessel Elongation in 8 in., 13.67 per cent. 
7. | Stern frameand solid | Crucible | Tensile per sq, in. 31.09 tons 
rudder, for a mer- steel ss ,, 
| chant vessel 82. n 
Elongation in 3 in. 28.5 per cent. 
23.95 - 
| 15.18 ,, 
Bent cold 1} in. x 1} in. through an angle of 122 deg. before 
| : breaking 
8. | Bracketsforsupport-| Crucible | Falling test : 
ing after ends of Raised to an angle of 60 deg— 
| propeller shafts for 1. With ends of arms on ground, boss raised 
| H.M.S. Benbow. | 2, With one arm on the ground, the other raised 
3. The opposite to 2nd, 
And from these positions allowed to fall on the ground 
Slung, and sounded with hammers. No defects 
Test pieces : 
25,507 tons 
Tensile 26.065 ,, 
per square inch ) 27.681 ,, 
(26.746 °° 
Elongation per cent. in. : 
8 in, ee 15.63 
e 24.21 
6. Sat ie owe! 
Bia. ei ac a ce .. 16.66 
Bent cold: 
.75 in, in diameter 130 deg. 
Ds %. 2m, OP os 
“gree a Gen 140 ,, 
“ae ee ee Re i. i am 40 ,, 
9. | Anchor weighing 10 | Special | One arm A was let fall from a height upon rigid steel slabs 
ewt. steel First fall, 10 ft. No damage 
| Second fall, 17 ft. No damage 
| Then placed thus : 
| aaaa anda being steel ingots 
Gy 
10. Saddle for gun-car- Open | Tensile per square inch 28.81 tons 
| riage hearth ss ee $9.2 ,, 
| steel | Elongation in 2 in, 24 per cent. 
| | ad ” 30 ” 
11 Main bearing frame Open | Not any tests applied 
for marine engine hearth | 
steel 
12 Crown wheel Steel | Let fall from a height of 12 ft. upon hard ground. No damage 
made by | Test-piece from worm and crown wheels gave— 
special | Tensile per square inch os 37.988 tons 
process | Elongationin 4in. .. oe re oa 10.94 per cent. 
13. Deck-plate Steel | Falling test as for worm and crown wheels. No damage 
made by | Test pieces gave : 
special fensile per square inch 27.50 tons 
process Elongation in 2 in... im xe mie 6.20 per cent. 
14. Capstan body found Steel | This was let fall from a height of 12 ft. upon haid ground. No 
unfit for H.M.’s | made by damage 
service, owing to | special | The first capstan body cast was found to be defective when taken 
| defects in casting process | out of the sand. This the Committee were allowed to test 
| | in any way they thought proper 
1, It was let fall from a height of 16 ft, upon hard ground, 
| | No damage 
2. It was let fall from a height of 10 ft. upon a bed of steel 
| | ingots, when the flange was fractured in the sad where the 
| | defect was observed and for which it was condemned 
| j It was again let fall upon the steel. bed from a height of 
| 15 ft. 6in., when a portion of the flange was broken off 
| | Tested in machine : 
| Tensile, per inch * 26.936 
| Elongation in 2 in, < ss és 6.250 per cent. 
Bar or drumhead Steel Let fall from a height of 12 ft. upon hard ground. No damag 
made by | Test pieces 
special | Tensile per square inch. . 30.00 tons 
process | Elongation in } in. 12.5 per cent. 
traordinary manner without fracture. A specimen given Tensile test 2& tons per square inch, 
by Mr. Nordenfelt, with permission to test it in any Elongation in 2 in.—12.8 per cent. 


manner desirable, gave the following results, viz. : 





I am of opinion that if castings by the Nordenfelt pro- 





cess can be produced at a reasonable cost, they will be of 
very great value in lieu of small iron forgings and brass 
castings. 

It will be observed that I have not dealt with chemical 
tests for steel castings. I attach very great importance 
to the labours of the chemist in relation to the manufac. 
turer; but I do not attach any value to the chemical 
tests which are sometimes insisted upon before castings 
are accepted by the purchaser. 

The large variations in the results of tests obtained by 
different chemical manipulators are most perplexing, and 
in my opinion they may be safely neglected, the me- 
chanical tests previously named being amply sutticient to 
meet every possible requirement, 








FORCED COMBUSTION. 
On Forced Combustion in Furnaces of Steam Boilers.* 
By Mr. JamEs HowpeEn, Member. 
(Continued from page 462.) 

My first efforts at improvement were directed to obtain 
a workable and controllable furnace, with air pressure 
above the furnace bars as well as below, and with this 
important practical provision, that when a furnace door 
was opened the air pressure would cease, and a rush of 
air be prevented from entering into the furnace when it 
was being operated on. This T accomplished by devising 
the air pressure casing to cover both the furnace door and 
ashpit, using an inner furnace door as the proper door of 
the furnace, and the outer door for retaining a air pres- 
sure between the two doors when closed, and for relieving 
the pressure when opened. This first stage made a work- 
able furnace, but not one properly controllable or highly 
economical. To effect these further important features, 
I found it necessary to separate the admission of air above 
the fuel from that below the fuel, so that the admissions 
could be made in different quantities and with different 
pressures at command. This was secured by the division 
in the air casing separating the ashpit from the air casing 
over the furnace door, and by the use of separate air- 
regulating valves for these respective parts of the furnace. 
These additions made the furnace both workable and 
controllable in the highest degree, and capable of effect- 
ing, if rightly used, the highest possible economy in com- 
bustion when, in conjunction therewith, the supply of 
the air for combustion js heated by the escaping waste 
gases to the greatest degree attainable therefrom. 

This heating of the air for combustion by the waste 
gases is an element of the first importance in effecting a 
high economy of fuel in forced combustion, and the one 
which makes possible or increases the beneficial effects of 
other combining elements. The limits of this paper pre- 
vent any detailed description here or quantitative illus- 
trations of the various beneficial effects of the heated air. 

These are not to measured only by the direct re- 

covery of so much heat that otherwise would be lost, but 
also by its effect in increasing the average temperature of 
the furnace, which again not only adds to the evaporative 
efficiency of the boiler, but also allows of a more facile 
and rapid union of the oxygen of the air with the gaseous 
products and the carbon of the fuel, so that actually less 
weight of hot air than of cold is required to effect the 
combustion of an equal weight of fuel in a given time. 
This further raises the degree of evaporative economy 
and power of the furnace, making an economy and rate 
- ees possible which otherwise would be unattain- 
able. 
In the New York City the recovery of the heat from 
the pea Legge has not been effected to the extent it 
could have been, so much having been sacrificed by the 
adoption of proportions, as already explained, to insure 
certain results by chimney draught. That a still higher 
economy in fuel could be obtained from the boiler of the 
New York City by utilising a greater proportion of this 
heat is therefore absolutely certain. 

The air of combustion in this steamer is heated directly 
by the waste gases in the heating chamber from 180 deg. 
to 200deg. above temperature of stokehold. This is 
further increased by its passage through the furnace front 
plate and interior air boxes, which are preserved by the 
air carrying off their heat into the furnace, which it 
enters at a temperature probably averaging about 450 deg. 

I take the opportunity of referring here to the remarks 
made by Mr. Milton in his paper, read at last year’s meet- 
ings, ‘‘On the Efficiency of Steam Boilers,” on the dis- 
advantage, as he supposes, of my practice of heating the 
air of combustion by the waste gases instead of the feed 
water, estimating, as he does, the abstractive powers of 
water and air to be as the products of their specific 
gravities and specific heats, thus making water 3500 times 
more efficient than air. If Mr. Milton’s error had been 
only 1000 times less than it is—-that is, if water had been 
even 3.5 times more efficient than air, I would probably 
not have been now addressing you, as the success of my 
system is largely due to the fact that air, as I use it, is a 
greatly better abstractor of heat than water passing 
through a feed heater. 

I am able to give the relative values in this respect from 
actual trial sufficiently correct for practical purposes. In 
the New York City, the heat abstracted by the air for 
combustion from the escaping gases in the air-heater, on 
ordinary sea working, averages 190 deg. Taking the air 
used for combustion at 18} lb. per pound of coal we have 
190 deg. x 18.5 x .238 = 836.57 units of heat directly 
recovered by this air from the waste gases per pound of 
coal comsumed. 

In a boiler which I lately tried, where the whole of the 
escaping gases passed through a horizontal multitubular 





* Paper read at the twenty-seventh session of the 
Institution of Naval Architects, 
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STEEL CASTINGS. 


APPENDIX III 


. (See page 508.) 


A List of such Articles or Parts of Ship, or her Fittings, which could be advantageously made of Cast Steel, 
together with the Tests it is proposed to apply to each. 





Description of Test proposed to be Applied. 


























| 
eer Bend- 
: | wees | in; » lin. 
H Article. | a ey Minimum iin diameter, or a 

& tae Square Elongation | Rectangular Percussive Test of the Article itself. 

3 pe Inch in8in. |Section as near 

E , to this Area as 

Z | possible. 

| tons per cent. deg. “ 5 

1 | Stems .. dr 26 10 45 Let fall bodily from a height of 12ft. upon hard 
2 | Stern-poste .. a oé ,) - { ground, 

8 | Rudder-frames cs = ae 26 10 45 Ditto. 

4 | Tillers and side rods for steering .. 26 | 10 45 Ditto. 

5 | Paul plates and hoops for rudders. . 26 | 10 45 Ditto. 

6 | Hawse pipes and deck pipes 26 | 10 45 Ditto. 

7 | Riding-bitts on oe 26 lo 45 Ditto. 

g | Capstan .. on ‘in 26 10 45 Ditto. 

g | Cable compresse' ps ‘i xe 26 10 45 Ditto. 

10 | Brackets for supporting after ends 26 10 45 Ditto. 

| of screw shafts 

11 | Anchors.. 26 10 45 12 ft. fall on an iron slab, and to be tested 25 

per cent. above the proof strain for iron 
anchors. 

12 | Wheels of various kinds 30 5 20 Fall from a height of 12 ft. on hard ground. 

13 | Rollersfor turrets .. 2 he Ze Special test as at present to obtain crushing strain. 

14 | Guard stanchions for bridges, &c... 26 10 50 | To fall on an iron slab from a height of 10 ft. 

15 | Pump stanchions and sockets * 26 10 50 | Ditto. 

16 | Racers clip, and other, for guns .. 26 10 60 The percussive test for clip racers as used in 
| Her Majesty’s service to be retained, or to be 
| subjected to hydraulic pressure at all points 
| _ of its circumference, 

17 | Gun pivots... ne a re 26 10 50 | To fall upon an iron slab from a height of 10 ft. 

18 | Cylinders for mounting machine 26 10 50 | 4, On hard ground from a height of 12 ft. 

guns } 

19 | Racers and clips to Medway mount- 26 10 50 | Ditto. 

ing for Nordenfelt guna 

20 | Trollies for Gardner and Norden- 26 | 10 50 Ditto. 

| felt guns | | | ! 

21 | Tongs, water and bevel, for ‘tor- 26 | 10 50 Ditto. 

| oes | 

22 | Bedplate for Nordenfelt guns 26 10 | 59 Ditto. 

23 | Pivot bars for guns .. is ‘ee 26 | 10 50 | Ditto. 

24 | Deck-plate with double eyes and 26 | 10 50 | Let fall on an iron slab from a height of 10 ft. 

links for securing guns | : 

25 | Clip for securing chains of guns .. 26 10 50 | Ditto. 

26 | Drop bolts for guns .. ‘ea a 26 10 50 Ditto. 

27 | Racks and pinions for turning 26 10 50 | With the ends resting on hard ground, the racks 

| turrets should be let fall from an upright position. 
Pinion should be dropped from a height of 
12 ft. upon hard ground. 

2g | Nippers for testing wire rope 26 10 50 | Let fall from a height of 10 ft. upon hard ground. 

29 | Frames for water-tight doors % | 10 50 | One end rest on an iron slab, the frame raised up- 

| right, let fall from this position on to the slab. 

80 | ne Fy pinions for sliding water- 26 10 50 | Let fall upon hard ground from a height of 10 ft. 

| ig’ oors 

81 | Cogwheels, &c., and rollers for 26 10 50 | Ditto. 

| _ water-tight doors 2 

$2 | Clips and handles for water-tight 26 10 50 | Ditto. 

= manhole covers, scuttles, | 
c. 

83 | Hinges for water-tight doors, 26 10 50 | Ditto. 

| scuttles, &. | 

84 | Sheaves and cogwheels for steer- 26 10 50 , Let fall from a height of 12 ft. upon hard 

| _ ing gear | _ ground. 

35 | Belaying cleats on plates, and be- 26 10 50 Let fall from a height of 10 ft. upon an iron 

| laying pins | slab, 

86 | a for beams for compressor 26 10 50 Ditto. 

| “fal is, &e. 

87 | Studs for lumber irons iniron beams 26 10 50 Ditto. 

88 | Awning stanchions .. ae wa 26 10 50 | Ditto. 

89 | Sockets for stanchions, awning, &c. 26 10 50 Ditto. 

40 | Levers and sockets for opening side 26 10 50 Ditto. 

| _ scuttles 

41 | Collapsing screw for rigging, guard 26 10 50 | Ditto. 

chains, &c. } 

42 | Internal bindings for all descrip- 26 | 10 50 | Ditto. 

| tion of blocks | | 

43 | Boats’ crutches a 4 eal 26 10 £0 | Let a See a height of 12 ft. upon hard 

| ground. 

44 Intercostal angles for longitu- | 26 10 50 Let fall from a height of 10 ft. upon an iron 

dinals, beams, water-tight work, | slab. 
C. | } 

45 Blocks, large, for torpedo derricks, | 26 10 50 Ditto. 

cat blocks, &c. | ‘ 

46 | Solid ends for heads, and heels of | 26 10 50 Ditto. 

pillars to beams ; 

47 Shoes for pillars to beams .. & 26 10 50 Ditto. 

48 Tulips for ends of torpedo booms.. | 26 10 50 Ditto. 

49 | Sockets and eyes for ship side and | 26 10 50 Ditto. 

| _ eye hoops for torpedo booms 3 

50 a for masts and bowsprits —.. | 26 10 50 Ditto. 

51. | Tulips and steps for masts .. } 26 10 50 12 ft. fall upon hard ground. 

52 Stopper bolt for chain cables 26 10 50 10 ft. fall upon an iron slab. 

53 | Brackets of various sizes and de- | 26 10 50 | 12 ft. fall upon hard ground. 

scriptions for stowing gear } 














capable of being welded. 


As it may be necessary occasionally torepair some of the articles previously named, it is desirable that all the steel used should be 


_ Mzmo.—The foregoing is not intended to be a complete list of the fittings which could be made in cast steel, but rather as a 
guide to the description of articles whieh could be made at once ; this list could be added to after atrial of the articles named. 
Some important articles, such as crankshafts, propellers, framing for engines, &c., are now to some extent being made in cast 


steel, and the trials of 


these will probably greatly extend the use of cast steel in this direction. 








feed heater, and where the water evaporated from 42 deg. 
was 10 lb. per pound of coal consumed, the temperature 
of the feed water, leaving the injector at 114 deg., was 
raised, on an average, only of 25 deg. in passing through 


the feed heater. This gives 10 deg. x 25 deg. = 250 units 
= bevy recovered by the feed water per pound of coal con- 


This does not, however, exhaust the case in favour of 
the air as a better heat abstractor, for the feed heater 
referred to had a tube surface of 304 square feet with only 
75 lb, of water passing through it per minute at a velocit 
of .025 ft. per second, while the New .York City’s air 
heater has only 230 square feet of surface with an average 
of 275 1b. of air passing through it per minute at the 








velocity of 25 ft. per second. These facts will enable Mr. 
Milton to readjust his figures as to the comparative effi- 
ciency of water and air as heat abstractors. 

Before adverting to the important elements of propor- 
tioning the quantities of air for combustion and the proper 
manner of bringing the airin contact with the fuel, permit 
me to refer to some vague ideas and curious misapprehen- 
sions which appear common in regard to such points. 

In some recent papers bearing on this subject, it appears 
to be taken for granted that all that is required to secure 
certain temperaturesin, and results from, a furnace is the 
supply of a given weight of air for a given weight of com- 
bustible, the resulting temperatures being in an inverse 
ratio to the weight of air supplied. An example will be 





found in the same paper of Mr. Milton to which I have 
already referred, where, founding his argument on a 
table in Dr. Rankine’s “‘ Manual of the Steam Engine,” Mr. 
Milton gees on to say, “If the temperature of the atmo- 
sphere is 60 deg., and the fuel is burned by just so much air 
as contains the necessary amount of oxygen for combus- 
tion, viz., 12 lb. of air per pound of fuel, the resulting tem- 
pry omy of the products of combustion will be 4640 deg. 

f 18 1b. of air are used the temperature will be 3275 deg., 
and if 241b. of air the temperature will be 2500 deg.” I 
find elsewhere in a similar paper, minute calculations 
worked out from similar hypothetical and theoretical 
bases, of results expected from boilers with given propor- 
tions of grate and heating surface. 

Calculations of furnace temperatures and effects on 
such bases are misleading and delusive. 

The temperatures taken from this manual are merely 
the theoretical values of the combustion of pure carbon at 
the instant combustion is complete, on the hypothesis 
that the proportions of air stated could be supplied with- 
out any modifying elements intervening—conditions im- 

sible in furnaces—and were not intended by Dr. 

nkine to represent actual temperatures in furnaces. It 
is quite gratuitous advice for any one to say, use forced 
draught with certain proportions of air to fuel; or, use in 
ordinary combustion certain proportions of air to fuel, 
and certain results will follow, without such a one showing 
how the things recommended can be done in practice. 

As regards forced draught, I have already mentioned 
that, my system excepted, I have found its application 
to boiler furnaces to be more wasteful than chimney 
draught. 

In the furnace of a steam boiler, worked in the ordinary 
way with the respective air admissions mentioned by Mr. 
Milton, the relative resulting temperatures would actually 
be reversed. If 12 lb. of air per pound of fuel were intro- 
duced into a boiler furnace in operation in the ordinary 
manner, a much lower temperature than is usual in 
boiler furnaces, and a more wasteful combustion, would 
for obvious reasons result. 

If 18 lb. of air per pound of fuel were admitted in an 
equal time to the same furnace, a considerably higher 
temperature and less wasteful combustion would follow, 
and with 24lb. of air both temperature and economy 
would be higher still. 

IT am led to the conclusion that 24 lb. of air admission 
would give the best results, from the fact that 24 lb. of 
air admission appears to be about the average in well 
managed furnaces worked in the ordinary manner. 

Now, the reason of this is not because such a large pro- 
portion of air is desirable, but because it is necessary in 
furnaces worked in the ordinary manner, for, if the same 
active combustion could be effected in the same time with 
less air, a proportional increase of temperature and 
economy in fuel would inevitably follow. Universal 
experience, however, shows that to obtain a certain 
evaporative power from a boiler worked in the ordinary 
— about 24 lb. of air must be used. Had it been pos- 
sible by merely shutting off acertain quantity of air from 
a furnace to eve obtained a higher temperature and 
better results, it would have been discovered long ago. 
The apparent anomaly, of the worse practice theoretical i 
giving the better result, arises from practical conditions 
due to the manner in which the air is admitted to the 
furnaces and the behaviour of the gases in combustion, 
which, however, cannot be gone into in detail in this 
aye J 

Temperature in furnaces does not depend primarily on 
the weight of air used per pound of fuel consumed, even 
when that combustion is judiciously effected, but on the 
quantity of fuel brought under combustion in a given time 
and space, the greater the quantity consumed the higher 
the temperature. 

Returning to the consideration of the effect of the 
manner in which fuel is burned, I would point out that 
though it isimpossible in the large scale of a boiler fur- 
nace to reduce the proportion of air very closely to the 
theoretical quantity sufficient for the complete combustion 
of the fuel, yet a very large reduction can be made on the 
proportion now used, by a different mode of making ad- 
mission. Except for the hydro-carbon gases, which ap- 
parently cannot be consumed without a considerable ex- 
cess of oxygen, very little excess would be required for 
the complete combustion of the solid carbon by the 
adoption of effective means for combination. A large 
dilution of the carbonic acid in the furnace by admission 
of excesa of air is only necessary when furnaces are 
worked in the ordinary manner. What is wanted is to 
bring the air for combustion simultaneously in contact 
with the gaseous and solid fuel over the whole surface of 
the furnace at a velocity that will insure its intimate 
mixture directly with the fuel. In such circumstances a 
greatly reduced proportion of air will suffice for combus- 
tion, more especially if the mode of effecting combustion 
is at same time so arranged as to gasify the carbon to a 
large extent. 

Thee endeavoured in carrying out my furnace opera- 
tions to approximate as nearly as possible to these condi- 
tions, and to work the furnace as, what may be termed, a 
combined quick-gasifying and complete combustion fur- 
nace, by the following means: The air in the ashpit, with 
a given area of air space through the firebars, and a 

iven average depth of fuel, is maintained at a pressure 
Sead to pass a quantity of air through the fuel suffi- 
cient to gasify it and bring it to the surface largely in the 
form of carbonic oxide. The air in the casing between 
the two furnace doors is maintained at a considerably 
higher pressure than in the ashpit, and is thus received 
by the distributing boxes inside the furnace plate and 
inner furnaee door. The air then, at a considerable tem- 

rature, and at a high velocity, issues in minute streams 
ia small holes in the interior side of the air boxes, 
their aggregate area being proportioned to the normal 
work of the furnace, and their position arranged to cause 





512 





ENGINEERING. 


{May 21, 1886, 








the air to strike the fuel with force equally over the sur- 
face within the limits of the firebars. 

By means of these differential pressures used as de- 
scribed, the weight of air required for the complete com- 
bustion of a given weight of fuel can be made much less 
than is necessary in an ordinary furnace, while with the 
complete stage of combustion being chiefly on, or above, 
the surface of the fuel, a clear white flame and intense 
heat is generated where most effective for radiation, and 
most innocuous in its effect on the furnace bars. 

This account of the manner in which I have attempted 
to carry my ideas of combustion in furnaces by forced 
draught, wil show that it has been by no haphazard plan 
or fortuitous circumstances that the unique economy, 
high evaporative power, reduced wear and tear of boilers 
and fittings, and other important advantages as exem- 
plified in the New York City, have been secured, but by 
a careful working out of what are evidently correct prin- 
ciples in a practical manner, 

The practical difficulties, which have arisen from work- 
ing this system at sea over eighteen months by inex- 
perienced and sometimes careless firemen, have been 
greatly less than I anticipated. They have in no case 
been peculiar to the system of working, and are of so little 
consequence that it is unnecessary to occupy time in 
mentioning them, 

I may, however, appropriately refer here to a circum- 
stance which occurred in i last in the Highland paddle 
steamer Grenadier, built by Messrs. James and George 
Thomson, Glasgow, which I find has been widely re- 
ported as a ‘‘ failure” of my system. The two boilers 
which are of the Navy type, were made for natural 
draught working, but were fitted at the owner’s request 
with Mer system of forced draught to be used when re- 

uired. 

The furnace fronts and doors, with air valves, were 
fitted by my firm, while the air reservoirs, heating 
chambers, air pipes, fans and engines—one for each boiler 
—were fitted Messrs. Thomson to dimensions and 
sketches which penn As the total indicated horse- 
power required from each boiler was only 550 at the out- 
side, and the size of each fan and engine was the same as 
used in the New York City, and giving 760 indicated 
horse- power there without trouble, I had every reason to 
look for a sufficient air supply. 

On the trial, however, there was some difficulty with 
the frictional driving gear of the fans, used on account of 
limited space, so that with the insufficient driving, and 
probably some obstruction in the air pipes, at no time 
during the three hours of the trial was there more than 
4 in. water pressure registered in the ashpits. As full 
power could not be produced from shortened grates with 
restrictions in tubes and air heaters with this inadequate 
pressure, though it sufficed to give 38 revolutions to the 
engines, 41, I believe, being the highest attained with full 
power—Mr, Thomson, in order to give a full power 
official trial two days after, removed the air heating 
tubes and lengthened the grates. After this the steamer 
was put on her station, and no further opportunity re- 
mained to rectify the forced draught arrangement. 

I need scarely say that my system was no more at fault 
in this case than an engine would be if it failed torun ata 
velocity which = ions 60 lb. steam pressure if only 
10 lb, were supplied. 

In my paper of 1884, in referring to other systems of 
forced combustion within my knowledge, I pvinted out 
the grave disadvantages which must attend the use of the 
closed, or air pressure stokehold system, used so exten- 
sively in our war-ships. Since then I have had occasion 
elsewhere to refer still more strongly to this system as one 
essentially injurious to boilers, It therefore devolves 
upon me to show sufficient cause for holding such 
opinions. The importance of the subject will excuse my 
doing so at some length. 

It isa singular circumstance that though this system 
has been fitted in a number of vessels for several years, I 
believe I am strictly correct in saying that for forced 
draught rates of combustion it has never yet been proved 
by 24 hours’ continuous working at sea. 

The case of those steamers belonging to Alfred Holt, 
which are fitted with closed stokeholds and which have 
been worked more or less at sea, is not a case in point. 
These steamers are not worked at a forced draught rate of 
combustion. 

Mr, Holt has favoured me with particulars of two of 
these steamers, the Hector and the Anchises. The 
Hector develops 780 indicated horse-power from 90 square 
feet of grate in a boiler having six furnaces and 2504 
square feet of heating surface, and the Anchises 900 indi- 
cated horse-power from 90 square feet of grate in a boiler 
with six furnaces and 3101 square feet of heating surface, 
being respectively 8.66 and 10 indicated horse-power per 
square foot of grate perhour. With this rate of combus- 
tion the injurious effects arising from this system of 
forced combustion are not developed. The boilers used by 
Mr. Holt are also, from their design, peculiarly fitted to 
withstand the injurious effects of the cold air admission. 

The Holyhead mail steamers are also fitted with this 
system. The boilers are, like those of Mr. Holt’s steamers, 
quite capable of supplying full steam by natural draught, 
and the supply of air by the fans is only used when the 
weather or other circumstances are unfavourable for a 
good natural draught. The run each way occupies about 
3} hours, and the steamers are laid up one week out of 
every three. The rate of combustion gives about 6.75 in- 
dicated horse-power per square foot of grate, but this is 
with low-pressure simple engines. 

These examples and similar ones in America, where 
working a fan in an open stokehold has been long in use, 
do not therefore fall within the cases of forced draught, 
so that the question, whether boilers can be worked with 

this system, when the steamers are put to the use for 


time, in the absence of direct proof, the effects of this 
system can only be judged of from experience obtained 
from analogous cases, and my experience of such cases, 
which has been on a somewhat extensive scale, leads me 
decidedly to the conclusion that this system is unfitted 
for the ordinary working of boilers at sea. 


(To be continued.) 





ON THE ENDURANCE OF STEEL RAILS.* 
By Mr. F. W. Wes, Crewe. 


AS a great many questions have been asked me as to 
the comparative durability of iron and steel rails, I have 
thought that the nineteen years’ results on the London 
and Korth: Western line of railway, which I have been 
able to tabulate, might be of interest to the members of 
the Iron and Steel Institute, and I beg to submit a dia- 
gram to this meeting showing the comparative numbers 
of tons of iron and steel rails used for relaying purposes on 
the railway in question, from 1867 to the end of this year, 
the last year being, of course, the estimated require- 
ments, 

On the same diagram I have shown the quantity of 
coal burned yearly in the locomotives, as I take it that 
this is the only reliable way in which we can arrive at the 
amount of work done on the line in each year; and asa 
check upon the coal consumption I have also shown on the 
diagram a line representing the train miles along with the 
engine miles, and it will ‘Me seen at a glance that while 
the coal line very closely follows in proportion to the 
train miles and the engine miles run in each year, the 
— of rails used for renewals has been a constantly 
ecreasing amount since 1877. 

From 1868 to 1877 we were putting down both iron and 
steel rails on renewal account. I have shown the iron 
and steel rails separately in the diagram, and the com- 
bined iron and steel in a double line. It will be noticed 
that in 1868 the quantity of iron and steel rails required 
for renewals was, roundly, 16,400 tons, and that the 
largest weight of rails required for renewals was arrived 
at in 1876, twelve months after which iron rails entirely 
disappeared, the total number of tons used in that year 
(1876) being 31,391, while the estimated requirements for 
this year are only 11,600 tons. 

Practically, the whole of our main lines are relaid with 
steel; and while, in past years, we have been putting 
down steel rails as fast as iron ones wore out, we are now 
putting down steel rails as fast as steel rails wear out, 
except on some of our branches, where iron rails, of course, 
last a much longer time than on the main line. 

From what I can see, by watching closely our own line, 
I believe we have now reached the minimum required for 
renewals, and that our renewals will rather increase than 
—* but at a much less rapid ratio than they did up 
to 1876. 

The small quantity of rails required for renewals on the 
London and North-Western Railway, if other companies 
have relaid their roads with steel at anything like the 
same rate, will account in some measure for the depres- 
sion in the steel rail trade; and, as our steel rails wear 
out, the quantity of pig iron required to keep the road 
going will be represented as nearly as may be by the 
difference in weight between the rails when put down and 
when taken up for renewal, plus 74 per cent. for loss in 
re-manufacture. 

This will also represent very closely the quantity of 
iron required for the bath in the Siemens furnace for re- 
melting the old steel rails, so that, for a considerable 
period, the quantity of iron required on such a line as 
ours, will be much line than it has been during the past 
period ; but, if steel sleepers are found to answer, and I 
see no reason why they should not, I hope they will in a 
great measure fill up the want of orders for steel rails in 
our various large works. 

On our main line, up to the present time, we have put 
down 45,000 steel sleepers; and, on recently examining 
those we first put down on the Chester and Holyhead 
line six years ago, I found they were in very good order, 
with no signs of loose rivets, noua these sleepers were 
made with a much less chair base and leverage for the 
rivets than those we are making now. 

While on the subject of steel sleepers, I may observe 
that there has been a good deal of discussion and a num- 
ber of questions have been asked me as to their tendency 
to work endwise, especially in curves ; but, so far as our 
experience goes, when properly ballasted up, we do not 
find this tendency. Our engineer, Mr. Bradford, whe 
has had some of these sleepers down for a considerable 
time in our South Wales district on gradients of 1 in 38 
and on a curve of 10 chains radius reversing into one of 
15 chains radius, finds no tendency to working endwise ; 
and while going over the road previously referred to in 
North Wales with some Scotch engineers, I pointed out 
to them in many cases moss was growing on the end of 
the sleeper and on the ballast without the slightest sign 
of disturbance. As it may interest the members of the 
Iron and Steel Institute to see the present form of the 
steel sleeper and chair, I have ventured to send one for 
inspection at the meeting. 








FOREIGN AND COLONIAL NOTES. 
Australian Water Conservation,—The South Australian 
Conservator of Water is making arrangements for carry- 
ing out irrigation works from the Murray near Morgan. 


American Steam Navigation. — Contracts have been 
signed for the construction of two steamships for Measrs. 
W. P. Clyde and Co.’s line between New York and the 
West Indies. The steamers are to be built in Cramp’s 
yard, on the Delaware. They will measure 2000 tons 





each, and will cost 300,000 dols. each. The engines will 
be of the pattern known as triple expansion. 


Canadian Railways.—The Lake Superior, Minnesota, 
and Manitoba Railway Company is seeking powers to 
build a line from Port Arthur to Winnipeg. Messrs, 
Cooper, Fairman, and Co., of Montreal, will supply 4000 
tons of steel rails for the Brockville and Westport Rail- 
way. The rails are to come from England. Messrs, 
Cooper, Fairman, and Co. will also supply barbed wire 
for the fencing of the line. 

The Westinghouse Air Brake.—The Westinghouse Air 
Brake Company, of Pittsburg, has lately obtained 
some large orders for freight brakes for the Northern 
Pacific ilroad, the Union Pacific Railroad, and the 
Atchison, Topeka, and Sante Fé Railroad. Twenty 
thousand — cars on the Central Pacific Railroad 
have been lately equipped with this brake. 

Algerian Railways.—At the close of last year the length 
of railway in operation in Algeria was 11443 miles. New 
lines were opened in 1885 to the extent of 898 miles. 


American Railroad Freight Rates.—In 1865, the average 
price per ton per mile received by the Chicago, Mil- 
waukee, and St. Paul Railroad Company for freights was 
4.14 cents. In 1875, the corresponding remuneration was 
2.10 cents; and in 1885, 1.28 cents. 


French Railway Working Expenses.—The ratio of the 
working expenses to the traffic receipts on the Orleans 
Railway stood last year at 53.20 percent. In 1884, the 
corresponding ratio was 51.30 per cent. 


Queensland Telegraphy.—Tenders have been accepted 
by the Queensland Government for the construction of a 
telegraph cable to be laid from Townsville to Cape 
Pallarenda, Cleveland Bay, with the view of connecting 
by wire the —- station on Magnetic Island with 
Townsville. Tenders have also been accepted for a double 
line of telegraph from Torrens Creek to Hughenden. 


American Blast Furnaces.—The position of the blast 
furnaces of the United States at the commencement of 
March, 1886, was as follows: In blast—Charcoal, 46 ; 
anthracite, 104 ; and bituminous, 109 ; total, 259. The 
aggregate productive weekly capacity of these furnaces 
was 91,050 tons. At the commencement of February, 
1886, there were 272 furnaces in blast, their aggregate 
productive weekly capacity being 92,757 tons. 

Canadian Pacific Railway.—It is stated that the whole 
line through to the Pacific coast will be open for traffic 
this month, and that arrangements have been made for 
steamship connections with the railway, which will put 
British Columbia in a position to command the trade of 
the whole North Pacific coast. Steamship lines will 
shortly be established between British Columbia and 
Japan, China, and the Australian colonies. Mr. J. 
Allan has contracted to supply the Canadian Pacific Com- 
pany’s air line between Smith’s Falls and Montreal with 
2500 telegraph poles and 75,000 fence posts. 


Australian Intercolonial Railway.—The South <Aus- 
tralian section of the Intercolonial Railway which is to 
connect Melbourne and Adelaide, has been completed as 
far as Servicetown. The Victorian section is to be 
finished, according to the terms of the contract, by the 
31st of December next, but Messrs. Millar Brothers, who 
also undertook the construction of the South Australian 
line, hope to hand over the railway to the department 
some two months or more in advance of the stipulated 
time. The work is being pushed on at both ends of the 
railway. Nearly 30 miles of rails have been laid from 
Dimboola, and the line has been opened for goods traffic 
as far as Nhill, some 25 miles, the contractors having con- 
veyed wheat and other agricultural produce, &c., to Dim- 
boola, where it has been handed over to the railway de- 
partment. It is expected that after the ballasting of the 
line, the contractors will undertake the carriage of pas- 
sengers, as well as goods, from and to Nhill and the 
stations intervening. The total length of the line from 
Dimboola to the border is about 63 miles, so that the rails 
have yet to be laid over more than half the distance. 
There is an extensive cutting about 12 miles beyond 
Nhill, and a bridge of large dimensions is in course of con- 
struction over the Wimmera, having 150 openings of 
15 ft. each. A number of small bridges and culverts 
will also be required, but they are not of any great im- 
portance, 

American Steam Navigation.—The Starbuck, asteamer 
just purchased by the Pacific Mail Company, will be put 
on the China route, going first to Hong Kong, vidé the 
Suez Canal, so as to be ready for the new crop of tea. 
Trade between New Orleans and Belize, Honduras, has 
so increased that three steamers per month are now em- 
ployed on the line, 


French Railway Progress.—In the course of 1885 new 
lines of general interest were opened in France to the 
extent of 6924 miles. The aggregate length of line of 
general interest in operation in France at the close of 1885 
was accordingly 19,0594 miles, 

Coal in the Pas-de-Calais.—The production of coal in 
the Pas-de-Calais in 1885 was 6,112,269 tons. The corre- 
sponding output in 1884 was 6,029,129 tons, so that the 
production increased last year to the extent of 83,140 tons. 


The Telephone at Brisbane.—The rapid increase in the 
number of telephones required at Brisbane has cause 
the Queensland Government to introduce the system of 
aérial cable patented by Siemens Brothers. The cable 
contains a large number of wires. 


The Great Australian Bight—The South Australian 
Government intends, on the recommendation of the 
Government geologist, to make another attempt to obtain 
fresh water at the hued of the Great Australian Bight by 








which they were built, remains yet to be proved. Mean- 
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“ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitzep sy W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views nto tees y te stated 
in each case after the price ; none are i the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copi of Reeesenesen? may te cttatnel 0s Wh, Gaetion divest, 
Caancary- née, B.C., either pose, by letter, enclosing 


ount and postage, add: 
The date Sdocmetonete the 


Any person may at any time within two months from the date of 
t isement 


advert: of the tance of a complete specification, 
give notice at the Patent Oe See wae Diet 
Patent on any of the grounds mentioned in the Act. 


SHIPS, &c. 


5122. T. Cornish and B. Finch, London. . War- 
snipe and Method of Steering the Same. (8d. 3 Figs.] 
April 24, 1885.—The = has a closed roof arched or inclined 
transversely and longitudinally, and presenting sufficient resist- 
ance to deflect shot or shell. The submerged portion of the hull 
is divided longitudinally by a fore-and-aft mid-waterway extending 
from the water-line to the bottom of the hull. With the hull are 
combined two independently driven screw propellers situate re- 
spectively in the two portions of the divided hull on opposite 
sides of the fore-and-aft mid-waterway. The ship is steered by 
submerged water jets situate at the bow and stern on opposite 
sides of the waterway, and under the control of the steersman. By 
these means the ship may be readily mamceuvred during action. 
(Sealed April 20, 1886). 


5683. F. J. Candy, mignee. Cambridge. Auto- 
matic Feathering Paddle Wheel, (8d. 5 Fg May 
8, 1885.—The rigid axis of the wheel is fitted with a fixed c: 
serving as a support for a number of cogwheels arranged radially 
round, and gearing into a central cogwheel keyed on the paddle- 
wheel shaft. Tothe bottom of each blade is fixed a crownwheel, 
and the blades are mounted on a framework so that as the paddle- 
wheel revolves, the crownwheels of the blades engage with the cog- 
wheels and cause the blades to rotate, and to make a semi-revolu- 
tion to each single revolution of the wheel. By this means the 
face of each blade, when at the lowest point, is presented broadside 
to the water, and at the highest point, the edge of the blade is 
presented tothe air. (Sealed May 11, 1886). 


5753. A.M. Clark, London. (4, Dunn, Benson, Arizona, 
U.S.A.) Means for Automati: Pumping Bilge 
Water from Vessels, (8d. 5 Figs.) May 9, 1885.—A mercury 
pipe is supported in the bottom of the hold a short distance 
above the keel, and at the bow and stern of the vessel it is con- 
nected with upright pipes, the lower ends of which dip into the 
bilge, and are provided with foot valves, while the upper ends, 
which are also provided with valves opening upwards, project over 
the sides of the vessel. When the ship tosses and pitches, the 
mercury, which does not quite fill the longitudinal pipe, runs 
alternately from bow to stern, and from stern to bow, according 
to the pitching of the vessel. When the mercury runs to stern, it 
creates a vacuum in the bow pipe, and the bilge rushes in, and is 
retained by the foot valve. On the mercury returning to the bow, 
it forces the water in the bow pipe past the delivery valve into the 
sea, at the same time pny be vacuum in the stern pipe, whereby 
water is drawn into it from the hold, to be forced upward and out 
through the discharge pipe, when the mercury again runs to 
stern. (Sealed April 30, 1886). 


6423. H. Arentz, Copenhagen. Machine for Clean- 
ing Ships’ Bottoms. (8d. 2 Figs.) May 26, 1885.—This 
machine is intended to clean ships’ bottoms without bringing 
them into dock, The cleaning of the ship’s bottom under water is 
ang by means of a cylindrical revolving brush mounted on 

ollow gudgeons, and driven by a turbine fixed to each end of the 
brush. The turbines derive t 


eir driving water through a flexible 
150) from a pump situated on the ship’s deck. (Si 


May 7, 


6435. A. J. Maginnis, Liv 1. Improvements in 
Steering » (8d. 14 Figs.) May 26, 1885.—This invention 
has mainly for its object the employment of a small ordinary two- 
cylinder°steam engine to give motion directly to the rudder 
quadrant, thus doing away with the existing system of chains. A 
worm on the driving shaft of the engine gears with a toothed arc 
attached tothe rudder head. To ease the whole gear from the strain 
caused by heavy seas, the worm is made capable of sliding along 
its shaft, and is coupled to buffer mechanism which allows it-to 
yield in either direction to excessive strain, and brings it back to 
its normal position as soon as the excessive strain is relieyed. The 
buffer mechanism consists of a piston on the axis of the worm, 
working in a ‘‘cushion” cylinder filled with glycerine. To each 
end of the cushion cylinder is connected a regulating cylinder 
fitted with a piston loaded with a powerful spring. The diameters 
of these cylinders are so proportioned as to give a sufficient area 
for the spring pressure on the pistons to sustain the thrust of 
the ‘‘cushion” piston. (Sealed May 7, 1886). 


. G. Adamson and J. T. Fenwick, Gateshead, 
Improvements in “ Bow Stop ” for Anchor Cables. 
(8d. 3 Figs.) June 8, 1885.—A is the bow stopper with the chain 
cable held by one of its links in the shoulder of the cleft C, the 
cam being lowered. The arrow indicates the lead of the cable 
over the ship’s bow to the anchor, the other end leading slack to 
the windlass or capstan. The bedplate B is secured to the deck 
by bolts, and has grooved sides in which the flanges of the stopper 
slide. In a cavity in the stopper is placed a spiral spring S con- 
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fined at one end by the projection F cast on bedplate, and at the 
other end by the stopper itself. The effect of the tension on the 
chain cable when suddenly brought up, is to close the coils of the 
spring, which, by its elasticity, relieves any sudden strain upon 
the cable. When the anchor is to be weighed, the slack cable is 
taken up tight by the windlass, and the cam being raised by the 
handle, and fixed by the key K taken out of bow and inserted in 
the slot L, the links pass freely over the stopper to the windlass. 
(Accepted March 23, 1886). 


9282. G. McColl and W. B. Cumming, Bootle, Lan- 
caster, Rudder Brake or Apparatus for Controlling 








or Steadying the Rudders of Ships. (8d. 4 Figs.) 
August 4, 1885.—This invention is designed to prevent accidents to 
rudders in the event of the steering feat becoming disabled, and also 
to prevent the vibration of the rudder during heavy weather. A A 
are cylinders of small diameter placed so that the piston-rods B B 
may iS connected to the rudder quadrant C C to which the steer- 
ing chains are att d. DD rep ts the steam steering gear, 
and the dotted lines dd the steering chains. The ends of each 
cylinder communicate by means of a pipe (not shown), so that as the 

iston is moved to and fro by the motion of the rudder, the fluid 
is forced from one side of the piston to the other. G isa tank to 
hold a supply of the fluid, connected with the cylinders through 
the pipe g, the liquid entering through a passage in the trunnions 


h 








upon which the cylinder oscillates. The fluid, preferably oil or 
glycerine, is forced by a force pump or other means from the tank 
G into the cylinder under pressure. The two cylinders A A are 
connected through their trunnions by a pipe I, so that as the 
pistons move to and fro, a portion of the oil flows from one 
cylinder to the other, as well as from end to end of each cylinder. 
J J are small air chambers placed on [the [cylinders to compensate 
for any slight difference in space. The resistance to the flow of 
the oil through the pipes is regulated by the valve F, soas to be 
sufficient to prevent vibrations in the rudder without greatly in- 
creasing the power necessary for steering. In order to brake the 
rudder, or hold it stationary in any ition, the valves through 
which the oil passes are closed, stopping the Jeg g of the liquid, 
thus preventing any movement of the rudder till the valves are 
again opened. (Accepted March 9, 1886). 


16,094. C. N. Nixon, London. Im vements in 

the Fittings of Rudders of Boats an 

{6d. 7 Figs.) December 31, 1885.—The rudder pintle rests and 
turns in « recessed step secured to the stern of the boat by straps. 

Two parallel Lge tay 3 also fixed to the stern by straps, secure 

— pintle, and allow the rudder vertical play. (Sealed April 9, 
886). 


RAILWAY PERMANENT WAY. 


6117. W. E. Posig. Karachi, Sind, India. Iron 
Sleepers and Rail Fasteners. [6d. 14 Figs.) May 19, 
1885.—The sleeper consists essentially of two wide bowl-like por- 
tions under the rails, connected by a narrow piece which has no 
appreciable bearing on the ballast. The whole is formed by press- 
ing out of a single rectangular piece of steel. (Sealed May 11, 1886). 


6464. W. J. Chant, London. Railway Chairs and 
Slee {8d. 8 Figs.] May 27, 1885.—The object of this in- 
vention is to do away with the use of wood wedges and cushions, 
and also of the bolts or spikes necessary to fix the ordinary form 
of chairs to the sleepers. The improved chair is made of annealed 
cast steel, and consists of three pieces, two of which form spring 
wedges shaped to the rail, and the third piece forms the base, 
having a shaped projection for the rail to rest upon, the sides of 




















which prevent the bottom flange of the rail from shifting. A clip 
is formed at each end of the base to secure the spring wedges. A 
raised button on the latter, catching into a corresponding cavity 
in the clip, prevents the spring wedges from shifting when once 
driven in. The base of the chair is driven in from the side of the 
sleeper, which has two circular holes cut with necks to receive the 
necked attachments cast on the base of the chair. (Accepted 
March 30, 1886), 


6600. F.Service, Ebbw Vale,Monmouth. Improve- 
ments in the Permanent Way of Railways. (8d. 11 
Figs.) May 30, 1885.—The improvements relate to sleepers and to 
means for joining the rails, hh sleeper consists of a combina- 
tion of one long sleeper A of the whole width of the track, and two 
short ones B, one at each end of the sleeper A. They are all of 
iron or steel, and are in the form of a double angle, the upward 
flange a of which grips the rail, the downward flange a' being 














embedded in the ballast. The rails pass through slots in the 
upward flanges @ of the sleepers A and are tightly cottered up by 
keys F,G. A further hold on the rail is given by clips 1, whic 

are pressed out of the upper surface a of the sleepers, A joint 
is formed by two combination sleepers pl together, as 
shown in the illustration. The rail rests on the short sleepers B B, 
which are bolted together by means of a (J-sha sole-piece J 
grasp the downward flanges a',a', and the bolts K. (Accepted 
arch 1886). 





RAILWAY ROLLING STOCK. 


61. H. J. Haddan, London. (R. Powell, T. Martin, 
and J. Martin, Kansas City, Missouri, U.S.A.) Car ua 
——. (Sd. 9 Figs.) January 2, 1886.—This invention relates 
to that class of car couplings in which the shackle is automatically 
locked by the arms of a rotary wheel arranged within the draw- 
head. Means are provided whereby the elevation of the locking 
bolt, and its retention when elevated and disengaged from the arms 
of the wheel, may be accomplished, and the elevation of the outer 
end of the shackle may be accomplished in a more expeditious 
manner, dispensing with openings in the draw-head which would 
admit snow and water. In the event of accidental separation of 
the drawbar from the car, the connecting bar will automatically 
disengage itself from the lever pe tly attached to the car, 
thereby preventing destruction of the lever on the car and the 
attachments to the draw-head. (Sealed April 9, 1886.) 


925. L. Sterne, Glasgow. Improvements in Springs 
for Railway Vehicles and for other es. [6d. 
2 Figs.) January 21, 1886.—The object of this invention is to 
provide a cheap, powerful, and durable india-rubber spring. The 
spring is dofa ber of india-rubber rings with inter- 
mediate metal plates. The platesare bossed in the middle to give 
a bearing to the centre rod, and dished on their outer edges to 
guide the spring in its casing. (Sealed April 30, 1886). 


1189. N..W. Hawkenson, Litchfield, Minnesota, 
U.S.A. Improvements in Car Couplers, (8d. 3 Figu.| 
January 26, 1886.—This invention relates to an automatic couplin; 
device for ae > cars with the ordinary draw-head, link, an 
coupling-pin. The coupling-pin is normally raised and kept out 
of the draw-head by a bent lever pivotted on the frame of the car. 
When — a spring buffer on one car encounters the spring 
buffer of the other, which, on being pushed back, carries with it 
the “‘link-lifter,” a bar pivotted on the spring buffer, and working 
at one end in aslot in the draw-head, so that it flies up, and en- 
geging with the link of the other car, guides it into the draw-head. 
he spring buffer in its further progress strikes against the end of 
the bent lever which supports the li i 
and the coupling-pin to enter the 
draw-head. (Sealed May 4, 1886). 


1661. W. Burnell, Liv 1, paratus for Coup- 
and Uncoupling way Wagons and other 

Vehicles. (6d. 3 Figs.) February 4, 1886.—The carriages are 
coupled by means of hooks overlapping one another and moun 
so as to be capable of swivelling on the ends of the drawbars. B. 
means of a lever, one of the hooks isturned partially round until 
it engages with the other hook on the adjacent carriage. (Sealed 
May 11, 1886). 


3838. G. W. Rhoades, London, Improved Auto- 
matic Coupling for Railway and other Trucks or 
Cc (8d. 6 Figs.) March 25, 1885.—When the vehicles 
are brought together, the link A, which is pivotted at C to the 
outer end of its drawbar A', slides up the incline of the hook B, 
and falling by its own weight over the nose ol the hook, couples 
the two carriages ——— A stop D limits the upward and down- 
ward movement of the link A. e extension or guard-arm B? of 
the hook B prevents the disengagement of the hook by any 














ing it to fall, 
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link through the hole in the 

















sudden concussion. A spring catch I locks the hook B in its 
normal position. For the purpose of disconnecting the carriages, 
the spring catch I is withdrawn, and the link Aacting on the hook 
B causes it to turn on its pivot G,as shownin dotted lines in 
the illustration, until the link clears the nose of the hook, and 
thus ples the vehicl The spring catch I 4 be with- 
drawn by means of an arm L on the shaft J, actuated by a lever 
K', A weight H attached to the shank of the hook B causes 
the hook to return to its normal position for coupling. (Accepted 
March 12, 1886). 


5205. T. A. Brockelbank, London. Improvements 
in Apparatus for Connecting ether or Coupling 
Carriag or other [lid. 6 Figs.) 
April 27, 1885.—The coupling hook consists of a head 1 with prongs 
2 and 3, connected to the bifurcated portion 4 by a shank 5. The 
drawbar 6 is secured to a hook 7 of the usual form. The rear- 


Fig.1. 















































ward portion 4, which is pivotted to the hook 7 by a pin 8, is pro 
vided with extensions 9 of elbow shape, which lie against the 
under surface of the headstock 10, and hold the coupling hook in 
the position ready to be coupled to a ae hook on an 
adjacent vehicle. The prongs 2,3 of the h lare curved out- 
ward so that they may take a bearing upon the forked rearward 
portion of a similar hook. (Accepted March 30, 1886). 

5890. T. Blake and M. Dain, Birmingham. Im- 
eg ig ota in Railway Carriage Lamps. (8d. 3 Figs.) 

y 13, 1885.—The simple valve and float hitherto employed to 
regulate the flow of oil in carriage roof lamps, has proved insuffi- 
cient in the case of mineral oils to prevent an overflow of the oil 
when the lamp is not burning. ceording to this invention, a 
double valve is used, which can be controlled by a float when the 
lamp is burning, but]when the lamp is not burning, the inlet 
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[May 21, 1886, 








of the valvecan be shut hermetically from outside by means of a 
thumb-screw, and the communication between the oil vessel and 
the burner effectively stopped. (Sealed May 7, 1886). 


6455. A. S. Hamand, London. Improvements in 
Locomotive and other Steam es. (8d. 4 Figs.) 
May 27, 1885.—This invention consists of a new arrangement of the 
machinery. In the case of a locomotive, the ordinary boiler, fire- 
box, &c., are mounted upon two independent bogie trucks, the 
centre of the front bogie being under the smokebox, and the centre 
of the hinder bogie as far back as convenient. These bogies are 
alike, though they may vary in size, it is therefore only necessary 
to describe one of them, The ie frame is carried upon two 
axles with wheels all of the same diameter, and all being driving 
wheels. These axles are placed a considerable distance apart. 
Each axle has three cranks, one in the centre, and one on each 
side of the central crank, but on the side opposite to the latter. 
One cylinder d, placed in the centre of the bogie, and free to 


move in the direction of its axis on slide bars, has a trunk piston / f 
united by two central connecting-rods g g to the central cranks of 
both axles. The cylinder d is provided on both sides with pins hh, 
to which are attached the small ends of four side cc ting rods 


being connected by rods and levers to the brakes 2, 2 on the wheels 
of each axle. These pistons have each an effective area larger on 
one side than on the other, to the extent of the sectional area of 
the piston-rods. The larger areas or inner sides of the pistons are 
placed in direct and constant communication with the fluid pres- 
sure in the train pipe. An accumulator 7 is fixed between the 
pistons, and hasits ram 8 loaded to the required pressure by a 
pe J 9 suspended by the rods 10. Adjustable stops 11 regulate 
the stroke of the ram. The chamber 7 of the accumulator com- 
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municates with the outer or ‘‘on” sides of the pistons, and is also 
connected with the train pipe by means of a valve which closes 
directly the pressure in the train pipe falls below that in the accu- 
mulator. e arrangement is such that as long as pressure is 
maintained on both sides of the pistons, the latter will be kept in 
their outward positions, and consequently the brakes will be 
drawn back from the wheels. But if the pressure is reduced in 
the train pipe, and therefore also on the inner sides of the pistons, 
the pressure in the accumulator acting on the outer sides of the 
pistons will force them inwards, and thus put the brakes on. 
(Accepted Mareh 12, 1886). 


9983. R. C. Parsons, Leeds. Aogereiee for Auto- 
matically Controlling the Speed o Pe: \- 
motive, ,» and other Engines, (8d. 1 Fig.) August 22, 
1885.—This invention has for its object to control the speed of 
engines automatically by means of a pump A which receives its 
motion from the driving gear or the axle, and which forces oil or 
other liquid <5 a loaded piston F in a cylinder G, the piston 
rod H of which is connected to a valve J which admits steam or 
other fluid to a brake cylinder. If the speed of the engine is below 
that for which the apparatus has been adjusted, the liquid from 
the pump A is discharged through a ‘‘ by-pass” hole into the 
suction well B, whence it is again drawn into the pump. But if 
the speed exceeds the normal maximum ‘limit, the ‘‘ by-pass” is 




















two on each pin, the other ends being coupled to the side cranks 
upon the axles. Steam is conducted to the cylinder d through a 
pipe at the centre of the bogie, and is led through the upper slide 
n which the cylinder works to an elongated hole in the steam 
chest, which is placed on the mee pe side of the cylinder and moves 
with it. Upon the admission of steam the piston is driven in one 
direction and the cylinder in the opposite direction until the end 
of the stroke, when their motions are reversed. fter passing 
through the cylinder, the exhaust steam is conducted through the 
slide at the bottom of the cylinder, and is led up to the sodaen in 
the usual way. (Accepted April 6, 1886). 


RAILWAY SIGNALLING. 


5404. A. M. Clarke, London. (EF. J. J. de Baillehache, 
Paris.) Electrical Train Signalling Apparatus. [11d. 
13 Figs.) May 1, 1885.—This invention relates to a system of 
electric signalling for railways, whereby a train is caused auto- 
matically to signal its whereabouts to the station. One or more 
rails are insulated and connected by a line wire with the station, 
so that when the train passes over the insulated section, the cir- 
cuit will be closed between the insulated and insulated rails 
by the wheels of the train, and a gong will be rung at the station, 
The rail, fishplates, spikes, and bolts, must all be well insulated 
by layers of tarred felt. (Sealed May 7, 1886). 


RAILWAY LIGHTING, 


J. Thomas, London. Lamps for Burning 
Mineral Oils. (8d. 4 Figs.) April 23, 1885.—This invention 
relates to the adaptation of railway carriage roof lamps for burning 
mineral oils with safety. In order to prevent the flame from in- 
creasing in size, the draught is caused to increase in proportion 
as the heat in the lamp increases, This is effected by means of 
compound metal bars secured in the interior of the lamp, and 
carrying covers at their free ends, which close the apertures in a 
diaphragm for the admission of air to the burner. As the tem- 
perature of the lamp rises, these bars (owing to the unequal expan- 
sion of the metals of which they are com ) are caused to become 
curved, thereby opening the apertures in the diaphragm, so as to 
admit alarger volume of air to the burner and the interior of the 
ised for the purpose of keeping them cool. (Sealed April 30, 
1886). 





6256. F. Bolton, London. Apparatus for Lightin 
Railway es in Tunnels and Und — | 
Railw (8d. 10 Figs.) May 21, 1885.—Electric glow lamps 
placed in each compartment, are connected to springs or brushes 

laced on the top of the carriage on each side of the centre line. 
Iwo conductors, forming a main lead and return, are supported 
on brackets above each line of rails, so that the brushes will rub 
along them when the train passes the tunnel, and so make contact. 
The current flowing through the conductors will pass through the 
brushes into the lamps and light the carriage. (Accepted April 2, 


RAILWAY BRAKES. 


497. H. Hollerith, St. Louis, Missouri, U.S.A. Im- 
rovements in Air Brakes for Railway (1s. 1d. 
3 Figs.) January 12, 1886.—This invention relates to that class 
of air brakes in which the valves which govern the admission and 
exhaust to, or from, the brake cylinders of the cars, are controlled 
by electricity. In the present arrangement, a circuit, extending 
from an electrical generator located on the engine, is divided into 
two insulated branches which pass through the main air-pipe ex- 
tending throughout the train, All the electro-magnets controlling 
the inlet valves are looped into the one branch, and those controlling 
the exhaust valves are looped into the other branch; the main 
air-pipe itself serving as a return to the battery. Normally, both 
branches of the circuit remain closed, keeping the inlet valves 
closed, and the exhaust valves open, thus cutting off the com- 
sessed air supply from the brake cylinders, and putting the 
atter into communication with the open air. If both the branch 
cirenits be broken, all the inlet and exhaust valves will drop, and 
allow the compressed air to rush through the inlet valves into the 
brake cylinders, and cause the brakes to be applied. The brakes 
are released by closing the one branch so as n the exhaust 
valves and allow the compressed air to escape from the brake 
—— the inlet valves being meanwhile kept closed. (Sealed 
pril 20, 1886 


4370. BH. Lapage, Londen. Brake Apparatus. 
{lld. 18 Figs.) April 8, 1885.—This invention nape its object 
to se the boiler pi of | tives to actuate the brakes 
of railway vehicles through the medium of water. The water is 
contained in a main pipe oxteetes Se length of the train, and 
provided with flexible connections between the vehicles. On each 
vebicle is a cylindrical casing with two pistons 1, 1, each piston 








t to carry away the amount of liquid pumped, the pres- 
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sure in the pump increases, and the liquid pressing through the 
discharge pipe E against the piston F of the cylinder G, forces it 
up against a spring, thus moving the valve J, which admits steam 
from the supply P pe I to the passage K leading to the brake cy- 
linder to puton the brakes. The pressure is maintained on the 
brakes till the speed of the engine is so reduced, that the amount 
of liquid pumped can again all flow through the by-pass. e 
piston F is then forced back by its spi ing, the brake valve J is 
shifted, the steam from the brake toy er passing out at the 
exhaust Q and the brakes are released. The apparatus may be 
— y means of the plug P screwing into the discharge hole 
ofthe pump A. N isapipe for carryin k to the well B any 
liquid that may have leaked past the piston F. The brake valve 
J can be moved by means of a lever Land rod M. (Accepted 
March 12, 1886). 


TRAMWAYS. 


2978. E. Edwards, London. (J. B. Chaudron and L. 
Manoury, Paris.) Apparatus for Cleaning Tramr 
{Sd. 4 Figs.) March 6, 1885.—This invention has for its object 
an arrangement of apparatus by which tramrails are automati- 
cally cleaned by the e of cars over them. A curved steel 
bar with both ends sha to the ey of the rail, is fixed by 
means of a set screw in the lower end of a carrier bar pivotted in 
a frame, the upper part of which is bolted to the under side of the 
frame of the car. One end of the curved bar rests on the rail, and 
as the apparatus is drawn forward it cleans the groove and the 
rail. When the direction of movement of the tramcar is reversed, 
the carrier bar is turned completely over on its pivot, and the other 
end of the curved bar rests upon and cleans the rail in the opposite 
direction. (Sealed May 11, 1886), 


6406. T. Charlton and J. wr, London. Motors 
Ww 


for Actua’ the Cars ee rg Tramways. 
(8d. 2 Fe op 26, 1885.—The object of this invention is to 


prevent the serious loss of motor energy resulting from the fre- 
= necessary stoppa of the engine. To effect this, two 

istinct engines are used, one ‘‘the primary engine” to generate 
force, and the other or “‘ secondary engine,” to transmit force 
so as to give motion to the cars. e water contained in a tank is 
compressed by the primary engine, and stored in an accumulator 
mounted on the frame of the engine carriage, The secondary 





motor is worked by the water from the accumulator, and give 
motion to the car by means of the transmitting gear of an ordi- 
nary steam locomotive engine. A is the cylinder of the primary 
engire, which may be by gas, electricity, or steam, and 
by means of the crankshaft b, the flywheel },, and the crank c, 
works the driving pump d, which forces water from the tank m m 
at a high pressure into air vessels or accumulators e, f, By moving 
the starting lever of the regulating cock g, the compressed water 
flowing through the pipe n n' s through valves into the cy- 
linders h, h of the secondary motor and actuates the pistons inside, 
which in their turn work the connecting-rods coupled to the crank- 
pins k, k on the driving wheels of the engine. The exhaust water 


from the cylinders h, h passes off through a pipe (not shown, but 
placed under n) connected with the pipe o Into the tank mm 
which supplies the feed water to the pumpd. The water engine 
pd be thrown out of gear by means of a lever actuating the 
cock g, and the water instead of entering the accumulator e under 
— es through a pipe into the tank m. In order to 

ring the brakes into action, a three-way cock r controlled by the 
lever p, allows the compressed water to from the accumu- 
lator f along the pipe s to the brake cylinder t, whence the brake 
power is transmitted by the ordinary gear to the brakes on the 
wheels, (Accepted March 23, 1886). 


TRACTION ENGINES. 


825. L. C. Taber, Danforth, New York. Traction 
Engines. (8d. 6 Figs.) January 19, 1886.—This invention 
relates to means for transmitting propellirg power to all the 
carrying wheels of the engine. The carrying axles are geared with 
the driving shaft by toothed wheels. Oscillatory countershafts 
with sliding gear mounted on the axles enable the engine to be 
steered and to travel round curves. (Sealed April 30, 1886). 


6046. J. H. Mann, Leeds. Spring Wheels for 
Traction Engines or for other (8d. 2 Figs.] 
May 16, 1885.—The boss and the rim of the wheel are connected 
by a number of curved spring spokes fixed in lugs on the boss 
and the rim. As the spokes are merely intended to carry the 
engine, the rim is driven by arms on the boss connected by links 
with the rim. (Sealed May 11, 1886). 


TORPEDOES, &c. 


15,165. T. Smith, London. Improvements in the 
Construction and Propulsion of Torpedoes. [l1ld. 
December 10, 1885.—The torpedo is made of two or 
more connected parts, an upper floating portion, and a lower ex- 
plosive and ballast portion, Lines attached to the torpedo at four 
different points converge to one which holds it to the ship. The 
vessel being got under way, the torpedo is lowered over the side, 
and sheers off at right angles, keeping abreast of the vessel at 
about 600 yards distance. As soon as the ship to be struck comes 
in contact with the guiding line, the torpedo runs in and explodes. 
(Sealed April 9, 1886). 


MISCELLANEOUS. 


706. H. Loud, Everett, Mass., U.S.A. Anti-Frictional 
Bearings. (6d. 4 Figs.) January 16, 1886.—Anti-frictional 
rollers working against the interior periphery of a cylindrical 
casing, are mounted in a pairjof rings which are firmly braced to- 
gether, and have recesses formed to receive the trunnions of the 
rollers. (Sealed May 4, 1886). 


13,231. F. G. Stark, New York. Improvements in 
Nut Locks. (8d. 6 Figs.) November 3, 1885.—A spring key 
driven in a longitudinal groove of the screw bolt engages in 
inclined notches on the faces of the nut. (Sealed April 9, 1886). 


4276. W. 0. Aves, London. Improvements in the 
Construction of Carriage Wheels. [8d. hae a April 
7, 1885.—This invention relates to carriage wheels in which india- 
rubber is interposed between an outer metal tyre and an inner 
tyre for the pu e of producing a silent elastic wheel. Th 
outer tyre is made trough-shaped in cross-section. The inner 0 
spoke tyre has lapned ends secured together by a screw bo 
(Sealed May 11, 1886). 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 





EnaInegrine Society, Kina’s Cotitece, Lonpox.—A 
ape meeting held on Tuesday, the 11th inst., Mr. 
. H. Collis veod his presidential address on ‘‘ Curves.” 
These he discussed not mathematically, but in the 
practical applications, dwelling particularly on several 0 
the best known examples. The steam engine diagram 
was the first mentioned and was followed by a short state- 
ment of the method of constructing inertia diagrams. 
An explanation was then given of how to calculate tem- 
peratures from gas engine diagrams. The author then 
on to describe the characteristic curves of dynamos ; 
e also showed how to deduce a characteristic for a 
machine running at a different speed or when wound with 
more or less turns of wire. The graphical method of dis- 
covering the most economical number of volts to run an 
incandescent lamp at, formed another example illustrat 
by anactual case worked out. Curves obtained in testing 
the behaviour of metals when stressed were alluded to at 
some length, and diagrams taken from a Thurston ma- 
chine were kindly lent by Professor Huntington. 
brief description of the eo recording apparatus 
of Wicksteed and Kennedy closed the paper. 
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THE CRUISE OF THE “MEANDER.” 
(Concluded from page 466.) 

Poor Slow was utterly taken aback; he had 
read of surrenders in books, and the sword handed 
to him by the commanding officer was quite en 
yegle, but the idea of the side being piped and 
a guard turned up to receive the victor was, he 
thought, under the circumstances, the acme of 
politeness, and showed what a thorough state of 
organisation the ship must have been in. He felt 
almost ashamed of himself for receiving all this 
politeness, a surly surrender being all that he ex- 
pected, and it seemed like heaping coals of fire 
upon his devoted head. However, he soon re- 
covered himself, and much astonished the French 
officer by shaking him warmly by the hand and 
aying, 

“ = my word this is devilish good of you, old 
fellow, you know, I'll do as much for you another 
time.” 

The French officer, it turned out, spoke English 
very well, and seemed almost amused, in spite of 
his great sadness, by Slow’s expression, The officer 
then proceeded to give an account of what had hap- 
pened, but before commencing his story said that 
the men were now employed collecting the dead 
and clearing up the decks, and that if he would give 
them an hour or so he hoped to leave the ship in a 
little more tidy state. Slow listened dumbfounded ; 
this fellow was something like an officer, and he 
could only congratulate himself again and again that 
luck, for he certainly could attribute the victory to 
little else, had turned the tide in their favour. 

The French officer then invited them into the 
captain’s fore cabin, and Slow noticed as he entered 
that he gave a sorrowful glance towards the sleep- 
ing cabin, and that his eyes filled with tears as he 
did so. The substance of his story was briefly as 
follows, most of the misadventures experienced by 
the Bayard being already known to the reader. 

The rudder had been damaged, as they sup- 
posed, and the manceuvring had after that been 
entirely due to the twinscrews. They had suffered 
very heavily in men, but seemed much on an 
equality with their opponent until struck by the 
torpedo. This had struck them about 10 ft. from 
the stem and considerably weakened it, besides 
blowing a hole in the bows; but this part of the 
ship being particularly strong, and the collision 
bulkhead being undamaged, they had been able to 
continue the fight as we have seen, The next 
telling blow was the demolition of the conning 
tower, when the one shell knocked it to pieces, 
killing the captain and commander, who were 
inside, and breaking the communications with the 
engine-room, 

‘* He was one of the finest fellows in our Navy,” 

he said, nodding towards the sleeping cabin, with 
the tears again welling into his eyes, ‘‘and France 
will regret his loss even more than that of his fine 
ship.” He went on to explain that he himself was 
the second lieutenant, the first lieutenant having been 
killed just before the conning tower was shot away. 
He continued the action, having to station a relay 
of men to pass the orders down to the engine-room, 
but luck was against them, a second shell had passed 
through the unarmoured side, and, bursting just 
over the engine-room, a piece had found its way 
down, and disabled the starting gear of the port 
engine, which at that moment happened to be 
stopped. 
_ “It was then,” he said, ‘‘ that I fired the torpedo 
in the vague hope of reaching you, and indeed were it 
not for your enormous speed I think it would have 
struck you. However, as you know, it failed, and 
then there was nothing left but to make the best 
fight we could with the guns we had left. At this 
juncture you came at us with the evident intention 
of ramming, and as the new torpedo was not ready 
in the tube already fired, and the other tube had 
been disabled; I thought there was nothing for it 
but to save the lives of the remainder of the crew 
by hauling the colours down. You know the rest,” 
he added, ‘‘and I hope that as a brave man your- 
self you acquit me of any want of courage in thus 
giving in. 

Slow warmly assured him that no mortal man 
could have done more, and then briefly described 
their experiences on board the Meander, his own 
feelings as they were steaming rapidly up to ram, 
and the sensation of relief he experienced when 
he saw the colours come down. 

While this conversation was being carried on in 
the Bayard’s cabin, the crews of both ships were 











busy in their respective ways clearing up the ships. 
The Frenchmen naturally confined themselves to 
seeing to their dead and wounded, tidying up the 
decks, and preparing their private effects for de- 
parture. The Meander’s crew had, besides these 
duties, to send a prize crew to take possession, and 
set about putting things to rights again, securing 
guns, patching holes, fitting up cofferdams, repair- 
ing rigging, &c. With reference to the rigging, it 
was found impossible to get the launch out, since to 
do so the main yard was required, and unfortunately 
both lifts had been shot away. The Gardner in the 
top had served to draw a certain amount of machine- 
gun and rifle fire in that direction, and the ropes 
had suffered in consequence ; but the men in the 
top, thanks to the bullet-proof steel plate lined with 
hammocks, had suffered very little. Out of the 20 
top riflemen in the three tops only six were killed or 
wounded, and Master Solomon Crane, who had 
been in the maintop the whole time observing the 
distance, was absolutely unhurt. Itis not hard to 
account for this when we come to look closely into 
the matter, for except on two or three occasions the 
vessels were never very close together, and both 
the objects fired at and the platform from which 
the firing toek place, were on the move, which made 
striking a very difficult matter, the more especially 
as there is nothing to guide the aim. For instance, 
when firing at an object on the water, the firer can 
see if his projectile falls short or over, right or left, 
but firing at an object like the maintop there is 
nothing to guide him, and his bullets may be going 
over while he thinks they are under, and so every 
attempt to rectify the error only increases the evil. 

While busily engaged in putting things to rights on 
board the Meander, no one paid much attention to 
outside doings, and so it was that the second-class 
torpedo boat, which had been up to this time quite 
forgotten, now steamed up alongside almost unob- 
served, Sub-lieutenant Webb had, according to his 
orders, kept well out of range, busying himself in 
seeing that his torpedoes were thoroughly ready for 
work, and anxiously keeping a sharp look-out on 
the Meander in the hope of seeing the signal for 
him to engage, his heart throbbing with excitement 
and his brain employed in planning a method of 
attack for every position in which the combatants 
found themselves placed. But, alas, no signal was 
made, the truth being, I’m ashamed to confess, that 
Captain Sharpe had forgotten all about the powerful 
little auxiliary ready to hand, and which might at 
any moment have dealt a decisive blow. We can 
imagine the mingled feelings of disappointment and 
joy with which Webb and his crew, after, as it seemed 
to them, hours of. anxious waiting, saw the French 
flag at length hauled down and knew that their hopes 
of glory were gone, but that on the other hand, 
that watery grave which had yawned so near them 
had now been removed to an immeasurable distance. 
There was nothing for it now but to get back, and 
trust to the future giving them the chance of dis- 
tinguishing themselves, which had on this occasion 
been denied, so accordingly the engines were started 
and the torpedo boat, with her brave crew, came 
alongside. Webb, after in vain looking for some one 
to report himself to, after inquiry, found that Ope- 
along was the only lieutenant left on board, and 
that Captain Sharpe was in his cabin. He accord- 
ingly went in and reported himself as having come 
on board. The captain looked at him awhile in 
astonishment, and then said, ‘‘Come on board. 
What do you mean? Where have you been to?” 

‘*In the torpedo boat, sir,” said Webb, some- 
what reproachfully. 

‘¢ By Jove,” muttered Captain Sharpe to himself, 
‘¢T forgot all about it entirely.” Then turning to 
Webb, ‘ Very well, I'll want yon to take me on 
board the prize directly,” and Webb bowed himself 


out. 

Captain Sharpe then rang his bell and asked if 
the prize crew were ready, and was told that they 
were just falling in, but that the boat was not yet 
ready for them, as the launch could not be got out, 
and the other boats, with the exception of the cutter 
and gig already mentioned, could not be got ready 
for some little time. Hearing this, he ordered the 
cutter to be recalled from the Bayard, and gave 
directions that it and the gig should be used for the 
purpose, and that a certain number of the men 
should be sent down into the torpedo boat at once. 
As soon as they were ready, he went down himself 
and was soon on board the prize. I do not propose 
entering into details as to the distribution of the 
prisoners, and the steps taken to get both ships 
ready to proceed once more. Suffice it to say that 





about five o’clock that evening both ships started in 
company for Bermuda, where they arrived without 
any adventure worth relating some days later. My 
readers can imagine the excitement there when the 
Meander arrived with her prize in tow, and the 
enthusiasm with which the victors were greeted. 
Both ships had to be docked in turn, but the re- 
sources of the dockyard only permitted of a very 
temporary patch up, and much to Captain Sharpe’s 
disgust he was ordered to convoy his prize home to 
England, additional men and officers being sent out 
for this purpose. However, the Bayard was sup- 
plied with a rudder, and arrangements were made 
for keeping the water outside the two ships, 
though it must be confessed that these arrange- 
ments did not add to the beauty of the vessels 
themselves, however effectual they might be forthe 
purposes for which they were intended. Slow still 
retained command of the Bayard, while Undrill, 
who had by this time nearly recovered from his 
wound, now became first lieutenant of the Meander. 
On their arrival in England both were promoted. 

Meanwhile Captain Sharpe had not been idle, 
but had drawn up a full report of the action, to- 
gether with the points to which he considered 
attention should be directed in the construction of 
vessels of the Meander type, which vessel he con- 
sidered the most perfect type of war vessel as yet 
constructed. As the reader has followed all the 
details of the action I need not trouble him with 
the report itself, but pick out the salient points as 
regards the improvements suggested by the gallant 
captain, These were as follows : 

Armament—Guns.—The system of guns mounted 
on sponsons is undoubtedly good, inasmuch that it 
admits of a right ahead, right astern, and broadside 
fire, while the guns, owing to the protection afforded 
by the vessel, and the fact of their lying low in her, 
are less exposed than is the case with barbette 
towers. He submitted, therefore, as an armament 
for future ships of this class: One gun mounted 
under the forecastle capable of firing ahead, and on 
either beam as far aft as 55 deg. abaft the beam ; four 
mounted in sponsons, two each side, forward and aft, 
with a range of fire for the foremost guns from 
5 deg. across the bow to 85 deg. abaft the beam, and 
for the after guns from 5 deg. across the stern to 
85 deg. before the beam, and one gun astern with 
a range of fire from 55 deg. before the beam right 
round the stern to 55 deg. before the opposite beam. 

Torpedoes. —Right ahead fire should be provided, 
since this means practically the lengthening of the 
ram to the range of the torpedo. He pointed out 
in support of this the occasions on which right 
ahead torpedo fire would have materially helped 
the Meander in the late action. At the same time, 
he considered that the beam fire might be in- 
creased, since as the bow torpedo fire practically 
lengthened the ram, the beam fire would act as a 
deterrent against ramming, and since a ship ad- 
vancing so to ram would probably be nearly bows 
on, and therefore offer a comparatively small target 
for aiming at, these deterrent weapons should be 
increased as much as possible. 

The stern torpedo tube should be retained, since a 
ship running before a faster opponent would always 
have a good chance of disabling her with torpedo 
fire before the other ship could get a chance of 
attacking her in the same way. He considered 
under-water projection very superior to the above- 
water projection, pointing out that the two tor- 
pedoes fired from the Bayard were only avoided 
from seeing them discharged. 

Machine Guins.—When rapid firing took place, 
both from the Nordenfelts and Gardners at close 
quarters, the smoke was found to interfere mate- 
rially with their efficiency, and Captain Sharpe sug- 
gested that the time had arrived when a smokeless 
powder might be instituted, at all events for small 
arms and machine guns in HerMajesty’s service. He 
pointed out that these smokeless powders were now 
almost altogether used for sporting purposes, and 
gave great satisfaction, the only drawback being 
the somewhat uncertain action of the cartridges at 
times, which uncertainty was growing less and less 
as time wenton. With reference to the work done 
by the machine guns in the late action, Captain 
Sharpe professed himself much pleased with the 
behaviour of the guns in the tops, and pointed out 
how very effective their fire was against the crews 
of the guns in the barbette towers. “I was in- 
formed by the commanding officer of the Bayard,” 
said he, ‘‘that on the occasions of our coming 
within two hundred yards of that ship the loss in 
the barbettes, owing to the fire from the tops, was 
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terrific, notwithstanding that there were shields to 
the guns. Our own men, too, suffered heavily from 
the fire both of rifles and machine guns mounted 
in the tops of the Bayard.” Continuing his paper, 
he reported that on inspection of the Bayard a great 
many of the 1-in. Nordenfelt steel shot were found 
sticking in various unarmoured parts of the ship, 
and in some cases had passed through and then 
fallen harmlessly inboard, while the work done by 
the two-barrelled guns of 1} in. calibre, firing chilled 
shell, was very apparent, the chilled shell penetrat- 
ing and bursting inside with considerable effect. 
Further, Captain Sharpe testified to the mischief 
done by the machine guns of the Bayard. These, 
as we know, were Hotchkiss 37 mm. and 47 mm. 
revolving cannon, and did great execution in the 
machine gun towers and the more exposed parts of 
the decks, but many of them were intercepted by 
the sennit mats which were hung right round the 
ship on the main and upper decks. For purposes 
of ship action, then, Captain Sharpe considered the 
two-barrelled 14-in. guns far superior to the four- 
barrelled 1-in. guns, and he gave it as his opinion 
that of the two the former would be of more use in 
repelling torpedo boat attack, for though the four 
barrels fired together give a better chance of hitting, 
yet there is the chance of a shot passing through 
the boat without doing vital damage, while the 
heavier shell is pretty sure to do the work. How- 
ever, though, of the two guns under discussion he 
considered the two-barrelled heavier gun the better. 
He ventured to suggest that a gun more suitable 
for both purposes might be constructed, which, being 
little heavier than the two-barrelled gun, would fire 
a shell of 1} 1b. with a muzzle velocity of at least 
1900 ft. per second, and have three barrels capable 
of firing volleys if required. The rapid-firing 
guns had not struck the water-line in either ship 
a great many times, and when they had struck 
the Frenchman they did little damage, being unable 
to penetrate the belt, while inthe Meander, though 
they penetrated comparatively easily when they did 
strike, yet, thanks to the cellular construction, they 
did little damage, since the cells being already filled 
with stores at this level there was no room for much 
water to come in. Captain Sharpe accounted for 
the few hits on the water-line by the ever varying 
distance, but at the same time he pointed out that 
owing to her peculiar construction, the Meander 
could have easily sustained a far greater number of 
hits without her stability being at all endangered ; 
the only danger to be feared being in case a shell 
passed through into the engine-room, but seeing that 
the top of the latter was only on a level with the 
bottom deck of the raft portion of the vessel, and 
therefore about 5 ft. under water, he considered this 
a very remote chance. 

Rudder and Screws.—Under this heading atten- 
tion was drawn to the necessity of rudder pro- 
tection, and Captain Sharpe urged the necessity 
of the keel-rudder being more generally fitted. 
With reference to the screw, the great advantage of 
having two screws was, he pointed out, shown by 
the behaviour of the Seon after her rudder was 
shot away. Itis true, he admitted, that the two 
screws would militate against the sailing powers 
of the ship, but the screws could easily be fitted to 
feather, and after all, the object of sail in a cruiser 
was only to enable her to keep the sea without an 
undue consumption of coal, and the loss of a knot 
or so of speed under sail would be little felt. 

Armour v. no Armour.—Captain Sharpe pointed 
out the great advantaye to be gained, if armour is 
to be used at all, by concentrating this armour 
round the guns. Had the Bayard had the armour 
which was expended in belting, concentrated round 
her guns, and had trusted to the raft and cellular 
formation for the protection of her water-line, there 
would probably have been a different ending to the 
action. As it was, both her water-line and barbette 
armour were useless against the heavy guns of the 
Meander, and it became a wuestion of shooting whe- 
ther the Meander could knock over the Bayard’s four 
guns before the latter could silence her seven guns. 
He pointed out that during the time that he was 
‘*bows on” and ‘‘stern on” to the Bayard, very 
little could be seen of his guns, while the barbettes, 
standing prominently out, offered a fair mark to 
the Meander’s men, and to this he attributed, in a 
great degree, their getting off so well, for the rapid- 
firing guns of the Bayard were effective enough to 
disable the Meander’s unprotected guns, while the 
heavy guns of the latter only could touch hers in 
return. He explained that he did not for a moment 
wish to make out that ina fight broadside to broad- 





side the ironclad would not have the best of it, at 
all events as farfas disabling guns was concerned, 
but the abolition of the armour lightenod the ship, 
enabled more powerful engines to be put into her, 
and so gave the speed and manceuvring power 
which enabled her to choose her own position in 
the fight. 

Captain Sharpe entered at great length upon this 
subject, for it was a very favourite theory of his 
that armour was more bother than it was worth, 
and now that he, in an unarmoured ship, had 
brought an ironclad, or rather a protected cruiser, 
in, he was not at all disposed to drop the subject ; 
but possibly the reader, having heard the question 
discussed many times before, may have formed a 
different opinion, so we will leave out the rest of 
his arguments. 

There was yet one other point with which Captain 
Sharpe dealt in his report, and that was the defence 
of the ship against torpedo attack. The conclusion 
he arrived at was that no external arrangement will 
suffice to keep off torpedoes with certainty, at all 
events at sea, and therefore the attention of the 
constructive department at the Admiralty and of 
private shipbuilders should be called to the neces- 
sity of so building ships that the result of the ex- 
plosion of a torpedo need not necessarily be vital. 
‘*Machine-gun fire and outside defences might,” he 
said, ‘* be used to (as far as possible) reduce the 
number of blows that might be dealt, but expe- 
rience had shown that even with imperfect appli- 
ances the attack with the torpedo was generally 
more or less successful, and that when the larger 
torpedo vessel came into more general use, the 
chances in favour of the attacking vessel would be 
largely increased.” He pointed out that the only 
torpedoes necessary to be guarded against in a ship’s 
construction were the spar and Whitehead torpedoes, 
for adequate strength to resist a 500 1b. ground 
mine could hardly be expected, and vessels have no 
business to go where these latter are laid down. 
From the nature of the two former, and from the 
rounded shape of the ship at the engine-room sec- 
tion, he urged that the explosion must necessarily 
take place at the side rather than under the bottom 
of the ship, and that therefore the protection for 
the engines, which is really the greatest difficulty, 
should consist more especially of strengthening the 
sides round them. He proposed that a trial should 
be made of a double bottom filled with jute not too 
tightly compressed, when its great elasticity would 
probably greatly assist the strengthened inner bot- 
tom to resist the blow. He however pointed out 
that the neighbourhood of the engines and boilers 
only should be thus protected, the remainder being 
left to the cells to ene afloat, since the use of 
jute throughout would make the ship as heavy and 
unwieldy as an ironclad. 

Masts and Yards.—Captain Sharpe expressed 
himself very much pleased with these fittings, and 
added that the lower and topsail yards when on 
deck had been found to afford excellent cover for 
the crews of the disengaged guns who, their guns 
being loaded and ready for action, were withdrawn 
from them and placed behind the spars till required, 
thus saving exposure to reverse fire. 

Engines. —The engines had on all occasions 
worked splendidly, and the extra weight which had 
been permitted was probably the cause of this, since 
even at the highest speeds they worked smoothly 
and steadily without that rattle and fuss which is 
such a marked characteristic of the engines of our 
ironclads, where everything has to be made as light 
as possible in order to be able to pile on more 
armour. The boilers, too, stood the work wonder- 
fully well, and Captain Sharpe pointed out that on 
the morning of the action steam had actually been 
raised for full speed in half an hour, a result which, 
though of course mainly due to the construction of 
the boilers, was brought about by the energy and 
organisation of the engine-room staff, under Lieu- 
tenant Head. 

Such was the substance of Captain Sharpe’s report 
about H.M.S. Meander, and the result was that all 
these suggestions were to be embodied in ships of 
this class when they were built, but just at this time 
the great value of torpedo boats and small vessels 
for all purposes was made manifest, and the con- 
struction of the larger classes of vessels was sus- 
pended for the time, and every nerve was stretched 
to equip and arm a fleet of torpedo ships and boats. 
Needless to say these torpedo boats, &c., were just 
in time to be too late to be of any use on this occa- 
sion, for the whole war only lasted six months, and 
during that time we had to pay dearly for our negli- 





gence of the fleet during what has since been called 
the ‘‘Stagnant period” of England’s existence, 
However, they were in time for the next naya] 
fight, which, as you know, was with Russia, and 
Captain Sharpe having been appointed to command 
a division of the torpedo fleet, I propose following 
him at a later period. 

There is little more to be said now. H.MS, 
Meander was in dock for three weeks, and then came 
out fresh as paint and ready for any amount of 
fighting, but though during the three months that 
remained of the war she passed over many thou- 
sands of miles, captured many merchant vessels, 
and destroyed several cruisers, she never had such a 
struggle as that which I have just described, and at 
the conclusion of the war she was paid off, all 
standing, ready for immediate use should occasion 
offer. Captain Sharpe was made a C.B. for his 
first action, and when theMeander was paid off, he 
was appointed a member of the Ordnance Com- 
mittee, where we will leave him for the present. A 
few words as to the remaining principal characters 
in my tale, and I have done. Undrill was, we 
know, promoted, but he remained in the Meander 
as commander of her until she paid off, when he 
was appointed second in command of an ironclad, 
Slow was also promoted, and went second in com- 
mand of some ship in the East Indies. 

Sub-lieutenant C. O. B. Webb was also promoted 
a little later on, having made a dashing attack in 
the torpedo boat on a French cruiser, which had 
managed to get in under some batteries and behind 
a line of torpedoes before the Meander could catch 
her up. This cruiser, by the way, though much 
smaller than the Meander, steamed over 20 knots, 
and soon after the conclusion of the war they had 
two or three cruisers afloat, which steamed quite as 
fast as the Meander, showing that our neighbours 
across the Channel were by no meansasleep. How- 
ever, for a short time the Meander was far and away 
the fastest ship out, and was the one bright spot 
which saved the pages of our administration of the 
time from deep and utter disgrace. 

The midshipmen dispersed to various ships, and 
perhaps we may meet them again. 

A word about Lieutenant Head. He was, as we 
know, a very junior lieutenant at the time of which 
we are speaking, and as a lieutenant there was 
little difficulty about his position in the ship, but 
the ability displayed by him on all occasions soon 
rendered it necessary that he should be rewarded, 
and the question was, how? He could hardly be 
expected to make a very efficient executive officer 
after spending years in becoming a good engineer, 
but at the same time if he belonged to the executive 
branch he must rank accordingly. The end of it 
was that he was offered his choice, either to be pro- 
moted to commander or chief engineer. He ac- 
cepted the latter, feeling himself unfit for the 
former perhaps, or liking the steam line too well to 
leave it. 
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March, 1887. London: The Committee of Lloyd’s 
Register. ; 
NEARLY two years* ago the jubilee of Lloyd's Re- 
gister of Shipping furnished us with an occasion for 
laying before our readers a history of that publica- 
tion, and an account of the very valuable aid it has 
rendered to the mercantile marine of this and other 
countries. It was commenced, and has always 
been carried on, by a voluntary association of mer- 
chants, shipowners, and underwriters, who in 1829, 
before the issue of the present series, assumed for 
the book the name of Lloyd’s, although they had 
no connection with that great body. Their register 
contains much information as to the dimensions, 
tonnage, build, material, dates of construction and 
repairs, owners, &c., of every vessel of 100 tons and 
upwards registered in the United Kingdom, and of 
all British and foreign-owned vessels, of whatever 
tonnage, classed by the Society. An additional 
feature, which gives special value to the work, is a 
record opposite to the name of each classed vessel 
of the class or character which has been assigned 
to her by the Committee of Lloyd’s Register. The 
records thus made include not only the actual 
classes assigned, but also the dates and places of the 
last surveys to which the vessels, their machinery, 
or equipment have been subjected, and the dates of 
the special or exceptionally searching examinations 
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which have been made previous to reinstating 
vessels which, from lapse of time or other cause, 
have lost their class and have undergone repairs to 
restore their original character. 

Yachts are also included in the register, but as 
the conditions they have to fulfil are evidently very 
different from those of a merchant vessel, it was 
decided a few years ago to issue a smaller book, 
called the Yacht Register. This has appeared 
annually ever since, and gives the details of all 
yachts of which the particulars are known, including 
even those registered as being only one ton. 

And now the Committee have attempted a still 
larger work—the publication of the book, the name 
of which heads this notice. The Universal Re- 
gister aims at being a standard work of re- 
ference for all engaged or interested in maritime 
pursuits, and contains an amount of information 
which fatigues the mind even to contemplate. It 
is a large volume, printed on thin paper, and 
having every line crammed with facts. By means 
of a well-arranged code of contractions or symbols, 
a few letters suffice to convey a number of details 
which, if expressed in the ordinary way, would 
form a paragraph. We will take at hazard a 
single line in the section devoted to steamers and 
give at full length the information it contains. 
‘“‘The Fooksang is entered in Lloyd’s Register, 
her number in the book being 215, and her official 
number 85,081. She is an _ iron  schooner- 
rigged screw boat, and has two decks and a 
shade deck, with four tiers of beams; she flies 
the British flag, and her port of registry is 
London; her net and gross tonnage are 991 
and 1557 respectively. Her length is 250 ft. ; 
breadth, 35 ft. 2 in. ; and depth 22 ft. 3in. The 
bridge is 48 ft. long, and the forecastle 29 ft. She 
was built at Aberdeen in 1881 by Messrs. Hall, 
Russel, and Co., and has four bulkheads. She has 
a double bottom aft with a capacity of 105 tons, 
and a midship deep tank of a capacity of 125 tons. 
Her engines are by her builders, and have two 
cylinders 33 in. and 64 in. in diameter respectively, 
with a stroke of 39in., the nominal horse-power 
being 175. The Indo-China Steam Navigation 
Company, Limited, are the owners and managers.” 
Such are the facts conveyed by a single line taken 
at random, and there are thirty such lines ina 
single page, while this section of the work alone 
comprises nearly 350 pages. Of course many of 
the facts are ready to hand at Lloyd’s, but many 
others, as will be seen, have been gathered at great 
labour from all parts of the world, and now appear 
in print for the first time. To show the extent of 
this most comprehensive volume, we will give a 
rapid summary of its contents. 

The Universal Register contains the names and 
particulars of every known seagoing vessel in the 
world, having a tonnage of 100 and upwards, and 
also the names of all smaller vessels which are 
classed in Lloyd’s Register. Yachts are included 
among the vessels if they exceed 100 tons, but great 
difficulty has been found in learning the names and 
particulars of foreign boats of this class. The list is 
divided into the two sections of sailing vessels and 
steamers, the former occupying nearly double the 
space of the latter, and containing fifty entries to the 
page instead of thirty. The greater simplicity of 
sailing craft renders this easily possible. More than 
25,000 sailing vessels and nearly 10,000 steamers (ex- 
cluding yachts) figure in these lists, and testify to the 
immense burden of commerce borne by the seas. But 
the authors of the work have not been content to 
issue this mass of information merely in its crude 
form. For the benefit of the reader, and, perhaps, 
inspired a little with pride at the part their Society 
has borne in the production of these immense 
fleets, they have prepared a number of statistical 
tables of great interest. From these we learn that 
half the world’s tonnage sails under the British 
flag, and that of the more modern vessels, taking 
those of iron and steel as examples, the United 
Kingdom and the colonies own no less than 90 per 
cent. The following Table shows the number and 
tonnage (net tonnage of sailing vessels and gross 
tounage of steamers) of vessels owned by the prin- 
cipal maritime nations : 


: Name. No. Tonnage. 
United Kingdom and Colonies... 13,593 11,165,092 
United States... www. 89 2,083,002 
Norway 3651 1,492,413 
Germany 9353 1,410,114 
France 1702 =: 1,056,853 
Italy aa 1827 900,588 
Spain... 1056 520,122 


The next “of the statistical tables shows the 








number, tonnage, and description of vessels of 
100 tons and upwards, built by each of the several 
countries of the world and still in existence. Out 
of the total number 44 per cent. have been built 
in the British Empire, while of the iron and steel 
vessels 82 per cent. have been built in the United 
Kingdom. In Table IV. we find how many of the 
vessels mentioned in the previous table are owned 
in the United Kingdom, how many in the country 
in which they were built, and how many are owned 
in other countries (exclusive of the United King- 
dom), than the one in which they were built. Of 
the 12,216 British-built vessels afloat more than 
27 per cent. have been sold abroad, while of 3641 
colonial vessels 778 are owned here, and 604 in 
countries other than the one in which they were 
built. The United States havea large shipbuilding 
trade, but effect few sales, for out of 4636 vessels 
built 3924 are still owned in the country. France 
has built 1311 existing vessels, of which we have 
bought 30 and other countries 164. Out of 2312 
vessels Germany has sold 36 to us, and 513 else- 
where, while Sweden, with a total of 1353, has sent 
seven to us and 111 to other countries. These 
figures appear so important to us that, even at the 
expense of reiteration, we give them in tabular 
form : 
Vessels of 100 Tons and upwards in Existence owned in the 
Country in which they were Built, owned in the United 
Kingdom, and owned in other Conntries, 
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The above Table shows that our colonies, the 
United States, and Germany, are the only serious 
competitors we have in the open market ; the two 
former sell almost exclusively wooden vessels, while 
out of the 513 vessels disposed of by Germany, 432 
were wooden sailing vessels, and of the remainder 48 
were iron steamers under 800 tons. Table V. shows 
the number of British-built vessels owned by each 
country. Table VI. gives the number and ton- 
nage of vessels built in 1885. There were 692 
vessels in all, with a combined tonnage of 624,658. 
Of these 382 (56 per cent.) and 449,825 tons (72 per 
cent.) were built in the United Kingdom. Of vessels 
built abroad, 21, of a combined tonnage of 9486, 
were exported, while we constructed for the colonies 
and foreign countries 46 vessels of a total tonnage 
of 33,684. During the year there were added to 
the British Register 429 vessels of 507,972 tons. 
Of these there were 158 new sailing vessels of 
184,069 tons, 243 new steamers of 300,559 tons, 
and 15 small sailing vessels and 13 steamers pur- 
chased from foreigners. During the same interval 
there were removed from the register from loss, &c., 
277 sailing vessels of 126,954 tons, and 161 steamers 
of 180,242 tons, and by sale to foreigners 77 sailing 
vessels of 40,314 tons, and 52 steamers of 52,092 
tons, or in all 567 vessels of 400,202 tons. Thus 
there was a net loss of 138 vessels, and a net gain 
of 107,770 tons. These figures illustrate very 
clearly the tendency of the times to build large 
vessels, and especially sailing ships. Those built 
averaged more than 1150 tons each, while those 
lost were only 450 tons each. Table IX. gives 
particulars of the vessels classed by the different 
classification societies of the world, while the last 
table shows that out of the 624,658 tons of shipping 
built in 1885, no less than 427,045 tons were classed 
by Lloyd’s Register. 

It is difficult to exaggerate the value to the ship- 
builder, the stztesman, and the political economist 
of these tables. In a few pages they place before 
him the entire movement of a most important 
industry. They show him how many craft are 
afloat, how many there are of each size, their 
material, place of manufacture, the flags under 
which they sail, and the business relations of their 
builders. They also serve as a guide to the current 
of thought and practice in marine circles, and 
exemplify the changes in material and size which are 
taking place in merchant vessels. They illustrate 








how we stand with relation to the world, and enable 
us to estimate the competition which we must face. 
Up to the presentit has not been very considerable, 
except in wooden sailing vessels, but there are 
signs that Germany is entering into the field with 
the Tyne and the Clyde, and that her presence will 
be felt in the future, at least during bad times. 
To the reader who is not a shipowner or under- 
writer these tables will prove the most attractive 
portion of the early part of the work, as they con- 
tain the gist of much that follows. Unlike the 
moral of a fable or the application of a tract, they 
are the most interesting part. 

The next portion of the volume which we shall 
notice is of the nature of a directory. It opens 
with a list of the signal letters assigned to vessels 
of various nations, and by which they telegraph 
their names to one another, and to stations ashore. 
Each vessel has a symbol, consisting of four letters, 
which can be indicated by flags, and no two vessels 
of the same nationality have the same symbol. 
Then comes a list of changes of names, from which 
it appears that vessels vary their cognomens much 
more frequently than men, and that having acquired 
a bad name they escape the end of the proverbial 
dog, by hiding their identity under a new appella- 
tion. Probably this volume will not find its way 
into the forecastle, or it might disturb the equani- 
mity of many a tar to find that he had unknowingly 
shipped on a vessel which, under another name, had 
been notorious for her ili-luck. The great bulk of 
the alterations, however, appear to be made to 
gratify the taste of anew owner. The list is inserted, 
because all vessels appear in the register in their pre- 
sent names, and thus if the former name only were 
known, could not be traced. Vessels with com- 
pound names appear in a separate list in which the 
second name leads, to aid their identification in case 
one name should have been forgotten, or the order 
should have been changed, as Mary Ann for Ann 
Mary. The details are not repeated, as these can 
be found in the main list. 

Next we find a series of lists of steamers, ar- 
ranged under the different flags; in these the 
vessels appear in the order of the net tonnage, 
beginning in the British section with the Great 
Eastern, and descending through the Aurania, 
Servia, Silvertown, Furnessia, Alaska, and so on to 
the Wilcannia of 100 tons. A list of shipowners and 
managers, with the names and net tonnages of their 
vessels, occupies many pages, and is followed by an 
alphabetical list of shipbuilders of Great Britain, 
showing the vessels still in existence which they 
have built, with the exception of some few which 
are owned abroad. Some of the catalogues are of 
great length, and show at a glance the character of 
the trade carried on by the respective firms. Then 
follows a table giving particulars, as far as ascer- 
tained, of all the dry docks, floating docks, pon- 
toons, patent slipways, &c., in all parts of the 
world. To each is attached the length, breadth, 
height of sill above the bottom, depth of sill at 
ordinary high water, lifting power in tons (in case 
of pontoons), and the range of the tides. From 
this the shipowner can learn where his vessels can 
be repaired if they meet with accidents in foreign 
parts. A list of telegraphic and postal addresses of 
persons connected with shipping, and a directory of 
Lloyd’s agents and surveyors, completes this por- 
tion of the work. 

The remaining section travels beyond the field 
to which the operations of Lloyd’s have hitherto 
been confined, and deals with the war-ships of the 
world. Every one who is interested in naval 
matters will welcome the very complete account 
here given of our own fleet and those of foreign 
nations. The hands of those who have hitherto 
laboured to impress upon the people of this country 
their insecure position upon the seas, will be 
strengthened by the publication of this catalogue. 
In it the names of war vessels are ranged according 
to nationality, and under each flag they are grouped 
as sea-going armour-clads, coast defence armour- 
clads, sea service deck-protected ships, sea service 
partial deck-protected ships, sea service unarmoured 
vessels and torpedo flotilla, while the armour-clads 
are again divided into classes such as turret ships, 
turret rams, barbette ships, central battery ships, 
armoured cruisers, belted cruisers, and broadside 
ships, and the torpedo flotilla is divided into 
torpedo cruisers, sea-going torpedo boats, and other 
torpedo boats which are not fit to keep the sea. 
We find from the list of war vessels when, where, 
and of what material each vessel was built, its dis- 
placement and principal dimensions, the indicated 
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horse-power, coal capacity and speed, the thickness 

and description of armour, distinguishing between 

belt, battery breastwork or citadel, turret or bar- 
bette, and deck ; and we also learn the number, 
description, and power of the guns. 

With these particulars before him the reader can 
form his own opinion on the fighting capacities of 
the various ships, and estimate the power of the 
vessels of one nation as compared with that against 
another. Unfortunately no two persons appear 
able to agree upon a common basis of measurement 
for offensive and defensive qualities, the late piping 
times of peace having furnished no experience ap- 
plicable to ironclads. 

We cannot close this review without a tribute to 
the patience and industry of those who have com- 
piled this volume. It contains over a million 
entries, probably nearly two millions, each of which 
represents a fact which had to be obtained sepa- 
rately, and often at a great expenditure of trouble. 
The entire shipowning and shipbuilding community 
are thus placed under another obligation to the asso- 
ciation to which they owe so much, and which has 
always led the way in the march of improvement. 
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THE WESTON INCANDESCENCE LAMP. 

Muvcu thoughtful activity has been bestowed, in 
the Weston Laboratory, on incandescence lighting, 
and some advances have been made towards im- 
proving the construction and lengthening the dura- 
bility of electric glow lamps. Thus a new material, 
tamidine, for making the slender refractory fila- 
ments of the lamps, has been successfully prepared ; 
the hydrocarbon process has been somewhat im- 
proved, and the efficiency of the mercury pumps 
employed in producing the high vacua required in 
the bulbs, has been increased by a few ingenious 
devices due to Mr. Weston. 

The tamidine is a product obtained from pyroxi- 
line or gun-cotton by a special treatment. The 
process consists in first reducing the cotton to a 
pulpy mass, and then neutralising its explosive 
and inflammable properties. The resulting cellu- 
lose substance, non-fibrous and uninflammable, is 
the material known in Newark as_ tamidine. 
Pieces of gun-cotton, as is well known, burn rapidly 
in air without leaving any appreciable ash behind. 
The tamidine strips, which are yellowish in appear- 
ance, very tough and semi-transparent, burn on the 
contrary slowly and with much difiiculty, leaving a 
heavy, crispy, carbon residuum. 

On removal from the chemical bath, the tamidine 
is well washed, and then rolled out into regular 
oblong sheets. It is from these strips that the fila- 
ments, whether sinuous, as in Fig. 1, or straight as 
in Fig. 2, are afterwards punched out. Thick 
cartridge paper is also employed for making loops 
even in the case of lamps intended for high illu- 
minating power. The advantage of the zig-zag 
over the hairpin form is that a greater absolute 
length of the filament may be introduced within 
the glass bulb, and consequently a greater incan- 
descent surface is obtained. 

These filaments, whether of paper or tamidine, are 
next laid in an iron box ona layer of finely powdered 
charcoal, and covered over with a second layer of 
the same charcoal. The box is then heated ina 
small oven, in order to drive off gradually the air 
and moisture which are present. After this pre- 
liminary heating, it is transferred to a reverberatory 
furnace, where it is left until the filaments are com- 
pletely carbonised. They are then perfectly struc- 
tureless, usually of metallic lustre, fairly elastic, 
and rather brittle. They are not yet, however, 
ready for use. For if placed in vacuo and incan- 
desced, it will be readily noticed by variations in the 
brilliancy of different parts that they are not uni- 
form in section throughout. Such inequality 
would promptly endanger the lamp and considerably 
shorten its life. This defect is remedied by the 
hydrocarbon treatment, which likewise affords a 
ready means of equalising the electrical resistance 
of any number of filaments that may be intended 
for the same class of lamp. 

The process consists briefly in immersing the 
filament in a hydrocarbon, and then sending a 
current through it, The incandescent loop will 











decompose the surrounding medium, receiving at 
the same time a deposit of carbon. When a liquid 
hydrocarbon is employed, the filament is completely 
immersed in it, and is held in position by the clamps 
conveying the current. Thismethod is used only when 
the amount of deposit is of more importance than 
its quality, as would be the case in the formation or 
enlargement of stubs (Fig. 1), and also in uniting 
filaments to metallic conductors. The deposit 
formed in this way is coarse and granular, though 
this defect is largely dependent, as indeed it is in all 
cases of electrolytic decomposition, upon the rapidity 
with which the deposit has been formed and the 
freedom of escape allowed for the resulting gases. 
To render the filament practically homogeneous, it 
is necessary to raise it to a much higher tempera- 
ture than is attainable while it is immersed in a 
liquid, and it is further requisite that the amount 
of hydrocarbon present be reduced to a minimum. 
This end is attained by raising the filament from a | 





red heat up to a very high temperature by moderate | 
increments, whilst surrounded by an attenuated | 
atmosphere of some volatile hydrocarbon. For this 
purpose, the filaments are placed in clamps serving 
the double purpose of support and of current con- 
ductors, beneath hermetically-fitting glass shades 
from which the air is exhausted. The shades are 
in communication with a reservoir of volatile hydro- 
carbon, the connection being under the control of 
the operator. A fine degree of exhaustion having 
been obtained, the air-pump is disconnected, and 
communication is established with the reservoir. The 
hydrocarbon volatilises and escapes rapidly into the 
shades till a mercury gauge indicates the desired 
pressure, when the reservoir is, in}turn, discon- 
nected. A current is then passed through the fila- 
ment, resulting in the decomposition of the gaseous 
body and consequent fixation of carbon. Unlike the 
first method, this allows of a slow and gradual, and, 
therefore, of a fine-grained and firmly adherent 
deposit at an elevated temperature. We thus ulti- 
mately get a well-formed homogeneous carbon fila- 
ment. 

It is plain that the next condition for a successful 
glow lamp is to secure good connections. In the 
Weston lamps two modes of attaching the filament 
to the terminals are used. These are shown in 
Figs. 3 and 5. In the latter the enlarged ends of 
the carbonised loop are well connected with the 
platinum strips by minute steel screws and bolts and 
platinum washers. It will be noticed that the ter- 
minals are kept as far apart from each other as 
practicable, in order to avoid any short-circuiting 
and consequent rupture of the filament that would 
occur in case undue electromotive force were acci- 





dentally turned on. The strips are led through | 


_ thick-walled opal tubes and soldered to the copper 


wire conductors, the joint being usually concealed 
by a small opal bead (Fig. 5). One of the wires 
passes through the wooden base of the lamp and is 
soldered to a metal ring A, Fig. 4, whilst the other 
is wound round a small screw B fixed concentricall 
with the ring, from which it is well insulated by the 
wooden cylinder through which it passes. 

When the lamp is placed in the socket the ring 
rests (Fig. 5) against a similar piece of metal which 
is connected directly with one of the leads, whilst 
the screw at the same time presses against a spring- 
like disc in connection with the second lead. The 
current is sent through the lamp or cut off by means 
of the small ebonite key shown in Fig. 3. 

It will now be easy to follow the circuit, and to 
realise the simple but ingenious mechanism of the 
lamp switch. Let the current enter (say) at A, 
Fig. 5 ; it will then pass through the two concentric 
rings in contact with each other, up one of the 
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inner wires, over the carbon filament, and down 
the second wire to the spring disc. It will thence 
pass to one of the vertical metallic strips C, across 
to D, and thence to the small screw E, whence it re- 
turns through a thin copper wire (just noticeable 
in the figure) tothe lead F. 

When the key is brought into ahorizontal position, 
as shown in Fig. 6, the circuit is obviously broken 
at C, and the lamp is extinguished. 

The key actuates a double steel cam so that it 
may be turned in either direction with equal effect. 
This is not an unimportant detail, for it dispenses 
people from the labour of thinking, and saves them 
from sometimes using hasty phraseology. 

When the lamp is placed in its socket, it is held 
there by a lug on the brass ring, which fits into a 
small groove channelled on the inside of the holder. 

The second method of attachment used by Mr. 
Weston, is shown in Fig. 3. The ends of the fila- 
ment are enlarged by a thick carbon deposit, thus 
forming what are technically called stubs. These are 
nicely inserted in tiny platinum tubes, which are 
connected directly with the terminal wires of the 
lamp. This mode of attachment was originally 
devised by Mr. Gimmingham, whose improve: 
ments in the Sprengel pump and rare manipu- 
latory skill contributed so largely to the success of 
Mr. Crookes’ admirable experimental researches in 
high vacua. 

The interesting question of durability has been 
recently taken up by Mr. A. P. Wright. On 
the occasion of our last visit to the Weston 
Laboratory, rooms were being wired and fitted up 
for carrying out this experimental study; and 
judging from the scale on which the tests are to be 
made, and the recognised ability of the electrician 
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to whom the matter has been intrusted, we con- | length the several constituents of cast iron and their 
fidently look forward for extensive and valuable | influence on the metal, a part of the subject of 
information about the various conditions which | which we will give a brief abstract. 
affect the longevity of incandescence lamps. It is seldom that the amount of carbon exceeds 
|4 per cent., except as in spiegeleisen, when much 
manganese is present, and it is not often that 
THE IRON AND STEEL INSTITUTE. _ lessthan 2.5 per cent. of carbon is found in cast 
We have now to conclude our reports (see pages | iron, unless the proportion of silicon is unusually 
479 and 489 ante) of the recent meeting of the Iron | high, as in silicon pig, with which 10 per cent. of 
and Steel Institute. silicon generally contains under 2 per cent. of 
; Nt carbon. In the more ordinary irons the amount 
Constituents or Cast Ino. of carbon may be said to vary only from 3 to 3.8 per 
The next paper read on the 14th inst. was con- | cent., a smaller amount being generally considered 
tributed by Mr. Thomas Turner, the demonstrator of | objectionable for foundry purposes. Still excellent 
chemistry at Mason College, Birmingham. This was foundry iron has been produced with only 2 per 
the longest paper read at the meeting, consisting of | cent. of carbon ; this gave remarkably good castings, 
27 octavo pages, and it is hence impossible for us to | was very soft to the tool, and possessed a tensile 
reproduce it ii eatenso. Et had been suggested by strength of nearly 16 tons per square inch. The 
a passage in Dr. Percy’s presidential address of | objection to low carbon cast iron is probably con- 
last year, in which he pointed out the overwhelm- | nected with the fact that its production is generally 
ing number of analyses of iron, and the want due to some irregularity in the working of the blast 
of some one to reduce the mass to order, and furnace, and the iron is apt to be somewhat 
evolve from it principles for our guidance. It | irregular in its character also. Hence, when a 
had been suggested, the author pointed out, that uniform product is desired, low carbon cast irons, 
if chemically pure iron were taken, and an amount made in the blast furnace, are undesirable, but 
of carbon were added to it, that the best material when prepared by suitable mixing they often 
for casting would be obtained ; all other substances possess unusual strength. 
being looked on as impurities. On the other hand, The presence of several per cent. of carbon will, 
it had been contended that if these impurities were as is well known, render iron harder than the best 
present in just such proportion as to neutralise each tool steel, but brittle and deficient in tenacity. 
other’s ill effects, then even more than 10 per With the separation of graphitic carbon the mass 
cent. could be added without rendering the metal becomes honeycombed with a multitude of soft 
unfit for the founder’s use. Both these views the | weak particles, and highly graphitic iron is soft and 
author considered incorrect. Asa matter of fact weak. Byacombination of the two extremes the 
we cinnot manufacture pure iron, and we cannot | metal is suited to the purpose in view. 
neutcalise the ill effects of large proportions of | The relative proportion of graphitic to combined 
foreizn substances. What can be done is to pro- carbon can only be effected in one of two ways. In 
duce cast iron of tolerable purity, from which, | the first place, by a difference in the methods of 
by variations in the proportions of the constituents, cooling after fusion, the amount of combined carbon 
a metal of any desired character may be obtained. | can be, to a small extent, increased or diminished. 
The paper then went on to notice at considerable | But the most important effect is caused by varia- 
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| large amounts of silicon appear to have an exactly 
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tions ii the proportion of other elements present. 
| Thus an increase of manganese, sulphur, and pro- 
bably phosphorus, necessarily produces an increase 
in the proportion of combined carbon, while the 
addition of silicon produces an exactly contrary 
effect. And hence in the proportion of other 
elements, when rightly interpreted, we have an in- 
| dication of the relative amounts of graphitic and 
combined carbon. This fact has hitherto been far 
too often overlooked by those who make mixtures 
| of various kinds of iron. A sample of iron can be 
| either hardened or softened at will by slight altera- 
| tions in the proportion of its constituents, when its 
chemical analysis is known, 
| The lowest combined carbon is met with in cast 
iron which contains from four to seven per cent. 
of silicon, the quantity varying from a trace to 0,2 
| per cent., according to composition and size of cast- 
ing. This class of metal is weak and rather hard, 
as the most suitable amount of silicon has been 
exceeded. The softest cast iron usually differs from 
that just mentioned by containing a few hun- 
dredths per cent. more combined carbon, the differ- 
| ence in character being due to alteration in other 
constituents, often silicon ; but it appears that the 
softest metal always contains a trace more combined 
| carbon than five per cent. silicon iron. The maxi- 
/mum general strength is obtained with not less 
| than 0.4 per cent. of combined carbon, the metal 
| being sufficiently soft to work under the tool, the 
| tensile and crushing strengths being both tolerably 
high. With more combined carbon the metal 
| becomes harder, the crushing strength increases, 
| while the tensile strength diminishes, and a metal 
| suitable for rolls is obtained ; this class of iron not 
| unfrequently contains upwards of one per cent. of 
|combined carbon. Although silicious iron with 
| about five per cent. of silicon usually has little more 


| than a trace of combined carbon, this amount again 


increases with a higher proportion of silicon ; hence 
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contrary effect on combined carbon to that of 
smaller quantities. 

On arranging the different qualities of iron in 
order of combined carbon we have the following 
summary : 

Combined Carbon. 
Silicious iron, silicon 4 to 5 per Per Cent. 
cent, a oe ; trace to 0.2 
Softest cast iron... ee oc about 0.15 
Greatest general strength _... Pe 0.5 
Silicon pig, silicon 10 per cent. aa 0.7 
Greatest crushing strength ... upwards of 1 


Any required proportion of combined carbon may 
be obtained by altering the amount of silicon on the 
one hand, or of manganese and sulphur on the 
other. 

In the report ‘‘ Cast-Iron Experiments, 1858,” 
page 154, there are given the analyses and me- 
chanical tests of fifty-three samples of cast iron. 
Of these, fourteen contained upwards of 3.1 per cent. 
of graphite, and it was shown that only two out of 
the fourteen were of more than average quality. 
The six specimens possessing the highest tencile 
strength contained on an average 2.73 per cent. of 
graphite, while the average graphite in the six 
specimens with greatest crushing strength was 2.59 
per cent. In obtaining this last average, speci- 
mens ccmmon to both classes have been omitted, 
as also two other specimens which contained up- 
wards of 1 per cent. of phosphorus. 

These figures will obviously depend to a con- 
siderable extent on the amount of total carbon 
present, but probably in the majority of cases the 
following values will be found best : 


Per Cent. 
For crushing strength under os 
»» general strength about ... se 
», Strength and softness about ... 


»» softness over me Bis 


Cc 
6 
8 
.0 
5 | 


These numbers are only correct, however, with 
total carbon about 3.4 per cent. 

Silicon ranks next in importance to carbon as a 
constituent of cast iron. It is always present, and 
the variations in the proportions in which it occurs 
are very considerable, Thus in iron employed in 
the foundry we have a maximum range of about 
4 per cent. in silicon, while for special purposes 
iron is manufactured which contains upwards of 
10 per cent. Its influence on the character of the 
metal is very important, though complex, depending 
upon three separate effects : 

1. That of silicon upon iron itself. 

2. On the condition of the carbon present. 

3. Its effect on the other elements present. 

The last of these is at present very little under- 
stood, and is probably of least importance ; prac- 
tically we have to do with the resultant of the 
other two effects. For many purposes the pro- 

ortion of combined carbon will serve as an 
index to this resultant. We are indebted to 
Mr. Snelus for experiments, which show that 
graphitic silicon isan uncommon constituent of cast 
iron, even if it ever occurs. The author had, in con- 
junction with Mr. A. E. Jordan, recently conducted 
some investigations on the same subject. He was 
unable to find crystallised silicon in the residue left 
on treatment of silicious iron with an acid, nor could 
it be separated from cast iron by means of a magnet. 
He was equally unsuccessful with two specimens of 
graphitic matter separated from cast iron. Sir F. 
Abel has stated that graphitic silicon had not been 
met with in the analyses which have been conducted 
at Woolwich Arsenal. Hence the author concludes 
it may be considered settled that, in the vast ma- 
jority of cases at least, silicon occurs in only one 
form ; and that, apart from the small quantity of 
slag usually present, it is only required to know the 
total silicon in order to determine its effect on the 
product. 

Much diversity of opinion ..as been expressed on 
the question of the effect produced by silicon when 
present in cast iron. Thus Professor Calvert said 
that ‘‘the presence of sulphur, phosphorus, arsenic, 
or silicon, is always injurious ;” while Mr. Gjers has 
stated that ‘‘silicious or glazed pigs were always 
bad and unreliable, no matter what they were 
mixed with.’’ On the other hand, some writers 
have contended that in the more usual proportions 
silicon is not injurious; and Mr. Snelus, writing 
fifteen years ago, said, ‘‘It is generally supposed 
that the absorption of much silicon tends to set free 
carbon in the graphitic state.” This would ob- 
viously, in some cases, be beneficial. 

From the more important results of the experi- 
ments which the author quoted it will be evident 





that by variations in the amount of silicon a cast 
iron may be produced possessing any desired mecha- 
nical properties. Thus, if a high crushing strength 
be required it can be obtained by a low percentage 
of silicon; if a high tensile strength is wanted the 
silicon should be somewhat higher ; while for soft- 
ness, smoothness of surface, and fluidity, a still 
higher proportion is necessary. If, however, the 
amount be unduly increased the product is ren- 
dered quite unfit for many applications. In the pro- 
duction of chilled castings, also, the proportion of 
silicon is of great importance, since by the presence 
of a sufficient amount of this element chilling may 
be altogether prevented ; on the other hand, if too 
little silicon be present, white iron results. 

Phosphorus was the next constituent with which 
the paper dealt. In the case of foundry iron it is 
at least very doubtful, said the author, whether the 
wholesale condemnation of phosphorus can be sus- 
tained. In many instances persons have been too 
ready to jump to the conclusion that because phos- 
phorus is objectionable in wrought iron and in steel, 
that therefore it must of necessity also be objection- 
able, in any and all proportions, in cast iron. It can 
be readily proved that, in many cases at least, a small 
amount of phosphorus in cast iron does not exert 
any prejudicial influence. Thus in the report, 
‘* Cast-Iron Experiments, 1858,” there are recorded 
analyses and mechanical tests of over fifty specimens 
of British cast iron. These include a number of 
examples of non-phosphoric, moderately and highly 
phosphoric irons; and it will be found that the 
six specimens which possessed the highest average 
quality were all moderately phosphoric irons, the 
proportion varying from a minimum of 0.19 to a 
maximum of 0.72 per cent. These facts, the author 
considered, show conclusively that a small propor- 
tion of phosphorus is not injurious in cast iron, and 
from analyses quoted it would appear that excep- 
tionally good results could be obtained with the 
amount of phosphorus at 0.3 per cent. 

Sulphur is a constituent upon which we are still 
in need of exact information as to its influence in 
cast iron, especially in the presence of varying 
quantities of other elements, particularly silicon. It 
has been shown that the addition of much sulphur 
to cast iron causes the separation of a portion of 
the carbon present in a form closely resembling 
graphite, though a careful examination will prove, 
that in many cases this graphitic matter is by no 
means pure carbon. A small quantity of sulphur 
is known to produce hard white iron, owing to an 
increase in the amount of combined carbon. It 
therefore acts, in small quantity, in a manner 
which is almost exactly opposite to that of silicon. 

The author next again referred to the Woolwich 
experiments of 1858, which contained little infor- 
mation as to sulphur; and to those of Sir W. 
Fairbairn of 1853, which he considered altogether 
untrustworthy. 

The paper then goes on to quote the results of 
experiments the author had made on samples of 
cast iron of unusual purity mixed with various 
amounts of silicon pig. The effects of silicon on 
the nature of the iron is set forth in an elaborate 
table, the details of which cannot fail to be of value 
to those interested in the subject, and of which the 
following is a brief summary. 

An examination of the relative density of the 
specimens the author tested shows that, when 
examined in the form of turnings, the density of 
cast iron is decreased with tolerable uniformity by 
the addition of silicon, In these experiments the 
maximum tenacity is reached with a density of 
7.35 in the turnings, or 7.518 in mass, the tem- 
perature being 20 deg. Cent. The difference in 
these two values is due to the effect produced on 
the density of the metal by the force exerted dur- 
ing turning. On the other hand, the density in 
mass affords an excellent index to the crushing 
strength, which varies quite uniformly with the 
density, the maximum being in each case with 1 per 
cent. of silicon. 

The hardness was determined by the weight in 
grammes necessary to produce a scratch with a 
cutting diamond when drawn over a smooth surface 
of the metal. It is therefore entirely relative, but 
could be made ‘‘ absolute” by comparison, in a similar 
manner, with minerals of known hardness. As thus 
determined, it agreed remarkably well with the 
experience of a skilled workman who turned the 
specimens, and is doubtless, says the author, a 
far preferable mode of expressing hardness to that 
of “Shard,” ‘‘ very hard,” &., of the practical 
man, 





The tensile strength varied with remarkable 
uniformity, attaining a maximum of 15.7 tons, with 
2 percent. of silicon. This is an unusually high 
value for cast iron. In modulus of elasticity a 
maximum value was obtained with one per cent. of 
silicon. 

The crushing strength also shows in the experi- 
ments a very corisiderable uniformity, the only ex- 
ception being a 2.5 per cent. specimen, which the 
author considers rather too high, owing to the 
small amount of graphitic carbon. A maximum 
value of 92.54 tons was obtained with one per cent. 
of silicon. 

The numbers given in the table for transverse 
strength were not the result of experiment, but 
were calculated from the observed tensile and 
crushing strength by a formula given by Box. 

It is known that it is very unusual to find any 
considerable proportion of sulphur in a highly 
silicious iron. In very exceptional cases such acom- 
bination is met with, and by suitable means a large 
proportion of sulphur may be introduced even into 
a 10 per cent. silicon pig. But asa result of some 
experiments, not yet completed, the author is in- 
clined to believe that practica!!y sulphur and silicon 
are, at least to a considerable extent, mutually ex- 
clusive of each other in cast iron. Thusan addition 
of sulphur to a silicious iron causes the separation 
of graphitic matter containing silicon ; while on the 
other hand the addition of silicon to an iron rich 
in sulphur causes the separation of graphitic matter 
rich in sulphur. In the blast furnace, in presence 
of slag, this separated material would be readily 
removed, and hence the effect of either sulphur or 
silicon predominates in the product as the case may 
be. 
Mr. Turner considers it quite a mistake to sup- 
pose that a high percentage of sulphur is necessary in 
order to produce a great crushing strength, for in his 
experiments a crushing strength of 92.5 tons was 
obtained, though the amount of sulphur never ex- 
ceeded 0.05 per cent. Still the author was not 
prepared to assert that a small proportion of sul- 
phur is actually injurious ; indeed, he says, it may 
even be beneficial. But the amount of sulphur 
which may with advantage be present in foundry 
iron is certainly very small. With regard to 
manganese, the next subject dealt with, the 
author regretted the scarcity of facts on which to 
found conclusions. Judging from the Woolwich 
experiments of 1858, it would appear that the 
specimens containing 0.2 to 0.75 per cent. of 
manganese were at once the most numerous and 
the best. But it should be mentioned that 
in the specimens low in manganese the silicon 
is often rather high, and consequently causes some 
deterioration. Arguing from the known properties 
of spiegeleisen and the figures just given, the author 
says we should not be safe in concluding more than 
that a considerable amount of manganese renders 
cast iron unfit for many applications, its effect in 
this direction becoming evident when the pro- 
portion approaches I per cent. On the other hand, 
from 0.2 to 0.75 per cent. appears to exercise no 
injurious effect in the majority of cases, and may 
even be beneficial ; while so low a proportion as 0.2 
per cent., or under, is of doubtful advantage. The 
author next proceeded to consider the composition 
of some specimens of exceptionally good cast iron, 
for the details of which we must refer our readers to 
the paper itself. 

The discussion which followed the reading of this 
long and important paper, of which the above is but 
a brief and imperfect abstract, was opened by Sir 
I. Lowthian Bell. Mr. Huntingdon then narrated 
his experience in some experiments he had made 
in melting silicon pig in an electric furnace heated 
by a 40 horse-power Marshall engine. He had 
started with a silicious iron containing 10 per cent. 
of silicon and melted it in a bed of retort carbon, 
and had increased the quantity of silicon to see how 
much carbon it would take up. At a certain point 
the metal was soft and worked well under the tool, 
but in continuing to add silicon the quality in this 
respect fell off. 

Mr. Bauerman thought the author had done well 
to explode the old theory of the advantages of pure 
iron for casting. The speaker pointed out that 
Mr. Turner had taken the Woolwich experiments 
as a basis of much of the data he had collected, 
but these experiments could not be accepted as re- 
presentative of British iron, as there was not a 
sample of Scotch pig amongst them. One of the 
most important series of experiments ever under- 
taken had been carried out in Paris, when all pos- 
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sible mixtures had been tried, and the results had 
been worked out most carefully. 

Mr. H. Kirk, of Workington, had recently gone 
through an experience which proved the great value 
of chemical analysis, and of the information contained 
in papers such as that contributed by the author. 
At his works a quantity of pig had been sent in 
which proved quite unfit for puddling, the use for 
which it was supplied. It was found to possess an 
excess of silicon, and he had determined to try it 
in the foundry, when it was found to produce ex- 
cellent castings. When the original quantity had 
been worked out they had gone back to the ordi- 
nary pig they used at the foundry, but the quality 
of the castings was not so good, and the speaker 
had therefore determined to get some more of the 
“bad” pig for foundry use. 

Professor Abel, who came in just as the discus- 
sion was concluded, said he would confine his 
remarks to one point, although there were many 
points in the paper worthy of discussion, and upon 
which he wished to speak, but unfortunately he hed 
not heard the paper read. With regard to silicon 
in cast iron it has a weakening effect, and some 
years ago experiments were made at Woolwich in 
order to ascertain to what extent this would affect 
the metal used for cast-iron guns. A highly silicious 
cast iron was selected, so far as he could remember 
containing 4 per cent. of silicon, and this was re- 
melted several times very carefully in order to 
affect as little as possible the chemical composi- 
tion. By this gradual remelting they found they 
increased the strength, but the metal was made 
harder, and therefore less fitted to bear the sudden 
strain of firing. The speaker next referred to some 
ornamental castings he had seen at Birmingham 
which had been run in sand. The metal used was 
the most silicious description of Gartsherrie iron, 
which gave the sharpest castings, so in this case 
silicon exerted a good effect. It was curions to note 
that the sand used was also brought from the same 
district. 

Mr. Turner, in replying to the discussion, said 
that by a judicious admixture of different kinds of 
iron a strength of 15 tons might, he thought, be 
obtained for iron castings, and this without any 
additional expense to the founder. 


INDIAN CASTINGS. 


The last paper read was contributed by Mr. C. 
Purdon Clarke, and referred to ‘‘ Certain Descrip- 
tions of Indian Castings.” The chief object was 
the remarkable brass anklet which the President 
had referred to in his address. Some Indian moulds 
with the crucible attached were also shown, and 
several other interesting specimens of Indian metal- 
lurgic art. The paper gave rise to no discussion. 

The proceedings terminated with the usual votes 
of thanks, the President announcing that the 
autumn meeting this year would be held in London, 
in order to atford English metallurgists an oppor- 
tunity of meeting their colonial brothers, a large 
number of whom will no doubt be attracted to this 
country by the Exhibition now being held at South 
Kensington, 








ALLEN ENGINE AND KAPP DYNAMO. 


WE illustrate on page 519 a powerful combined Allen 
engine and Kapp dynamo manufactured by Messrs. 
W.H. Allen and Co., of York-street Works, Lam- 
beth, for H.M.S. Dreadnought. This machine gives 
150 ampéres at 80 volts, when running at 270 revolu- 
tions per minute. The engines are twin and are con- 
structed with cranks at opposite angles, so that one 
balances the other. The whole of the trials, which were 
carried on under Admiralty inspection, were executed 
on loose flooring without any foundation, to demon- 
strate the perfect balancing of the engines. These are 
designed for a steam pressure of 50 lb, per square inch, 
but they are fully capable of doing the work with 401b. 
of steam. The cylinders are 8 in. in diameter and 6 in. 
Stroke. The governor is of the Pickering type and has 
thorough control over the engine, even if the whole 
of the work on the dynamo be suddenly thrown off by 
interrupting the current. This is indeed one of the 
tests imposed by the Admiralty inspectors, and is 
generally performed by suddenly withdrawing one of 
the cables from its terminal at the dynamo, whilst 
the full current is flowing. The field magnet of the 
dynamo is of the single horseshoe type, excited by 
three coils, To insulate the field poles magnetically 
from the cast-iron bedplate a gun-metal pedestal is 
interposed. The bedplate is common to both engine 
and dynamo, and the whole plant is self-contained, 
occupying very little space, and is particularly suit- 





able for use on board ship. A large number of similar 
dynamos, coupled direct to Allen engines, have been 
supplied to Government and to private shipping firms. 








ON CERTAIN PROPERTIES COMMON TO 
FLUIDS AND SOLID METALS.* 


By Professor W. CHANDLER RoBerts AustEN, F.R.S., 
Chemist of the Mint, Professor of Metallurgy, Royal 
School of Mines. 


In one of the beautiful discourses, delivered in the 
early part of the last century, which grace the annals 
of the French Academy of Sciences,+ Réaumur ob- 
serves that industrial art, like nature, has its marvels, 
which we often fail to notice because they are con- 
stantly before us. 

The extraordinary ductility of metals appeared to 
him to involve one of the deepest secrets of nature, 
and although he held that in his time science was 
hardly in a position to explain more fully than the old 
philosophers did, the cause of this property of bodies, 
it was nevertheless possible to see better than they, 
what advantage art has gathered from the power of 
leading and guiding metals by hammering or by 
traction, and from this point of view, both art and 
nature seem, he says, to rival each other in furnishing 
us with remarkable facts. Réaumur, then, with 
singular clearness, defines the conditions under which 
metals prove to be ductile. The relation between 
the behaviour of solid metals and fluids has long been 
recognised, not merely in the sense that atomic motion 
is common to solids and fluids, and that therefore 
‘‘everything moves and nothing remains,” but apart 
from theory there is much experimental evidence as to 
the properties that are common to fluids and solid 
metals, the characteristics of which, at first sight, seem 
widely separated. Let me remind you of the ele- 
mentary definition of the two states, solid and liquid. 
A solid has a definite external form which either does 
not change, or only changes with extreme slowness when 
left to itself, and, in order to change this form rapidly, 
it is necessary to exert a more or less energetic effort. 
A liquid on the other hand can be said to have no form 
of its own, as it always assumes that of the containing 
vessel, the mobility of its particles is extreme, its re- 
sistance to rupture is very small, and its free surface 
is always a plane when the mass is left at rest. Then 
there is the colloid condition, which intervenes between 
the liquid and crystalline solid state, extending into 
both, and probably affecting all kinds of solid and 
liquid matter to a greater or less degree. The colloid 
or jelly-like body, does present a certain amount of re- 
sistance to change of shape. Such a substance is well 
imitated by a skin of thin india-rubber filled with 
water. Another illustration is probably afforded by 
iron and other substances which soften under heat, 
and may be supposed to assume, at the same time, a 
colloid condition. Lastly, there is the gaseous condition 
of matter, with which we have but little to do at 
present. 

We are in the habit of regarding metals as typical 
solids. I hope to trace this evening the analogies 
of their behaviour under certain conditions with 
that of fluids, and the following list shows the 
order in which I propose to group the properties 
common to fluid and solid metals : 

1. Rejection of impurities on solidification. 

. Surfusion. 
. Flow under pressure. 
. Changes due to compression. 
Absorption of gases. 
a liquids, 
Diffusion. 
. Vaporisation. 
. Surface tension. 

The transition from the liquid to the solid state 
is marked by the same phenomena in the case of many 
metals, as is observed in certain fluids, and I must 
dwell on this very briefly as leading up to the relations 
between solid metals and fluids, which come more de- 
finitely within the title of the lecture. 

Water on passing from the liquid to the solid state 
undergoes a partial purification, the ice first formed 
being sensibly more free from colouring matter or 
suspended particles than the water from which it 
separates. 

Many metals on freezing similarly eject impurities. 
In the case of alloys, saturated solutions, of one metal 
in another, appear to be formed, and excess of metal 
ejected, a fact which is being studied with much care 
by my colleague, Dr. Guthrie. ‘The prominent facts 
are perhaps best illustrated by reference to a frozen 
mixture of copper, antimony, and lead. The results of 
some experiments conducted in my laboratory by my 
assistant, Dr. E. J. Ball, show that when a molten 
mixture of these metals is solidified, a definite atomic 
alloy of copper and antimony, which possesses a 
beautiful violet tint, first forms, and, after saturating 
itself with lead, up to acertain point, it ejects the rest 
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~ * The substance of a lecture delivered at the Royal In- 
stitution of Great Britain on March 26, 
+ Historie de l’ Academie Royale des Sciences, 1713, p. 199. 





of the lead, driving it to the centre of the mass so 
as to form a sharp line of demarcation, as is shown 
in the engravings, Fig. 1 (next page), the outer 
circle of which represents violet and the inner grey, 
presenting a direct analogy to the ice, which is com- 
paratively colourless, first forming from coloured 
water. Then there is another remarkable analogy 
between the freezing of certain fluids and the solidi- 
fication of some metals. Water may, as is well 
known, be cooled down to — 8° Cent., without solidi- 
fication, but agitation immediately determines the 
formation of ice, and at the same time a thermo- 
meter plunged in the water rises to zero. Faraday 
stated, in 1858, that fused acetic acid, sulphur, phos- 
phorus, many metals and many solutions,* would 
exhibit the same effect. Tin also may be cooled to 
several degrees below its solidifying point without ac- 
tually freezing, and Dr. Van Riemsdijk,t of Utrecht, 
has observed that a globule of gold or silver, in a 
fused state, will pass below its solidifying point 
without actually solidifying, Lut the slightest touch 
with a metallic point will cause the metal to solidify, 
and the consequent release of its latent heat of fusion 
is sufficient to raise the globule to the melting point 
again, as is indicated by a brilliant glow which the 
button emits, a beautiful effect which I hope to show 
you. 

It may be well also to remind you incidentally that 
a minute variation in composition is sometimes suffi- 
cient to lower the melting point of a metal or 
alloy, as is instanced by the addition of ,3, per 
cent. of silicon to standard gold, which, as you will 
observe in the case of this strip of the alloy, softens 
in the flame of a candle, or at about the melting point 
of zinc, 412 deg. Cent., although the melting point of 
standard gold, free from silicon, would be over 
1000 deg. Cent. 

Now to pass to solid metals. It is the common ex- 
perience of us all, that a counterfeit shilling, con- 
sisting principally of lead, does not ‘‘ ring” when 
thrown on a wooden surface. In 1726, Louis 
Lemery observed that lead is under certain con- 
ditions almost as sonorous as bell-metal.t He com- 
municated the fact to Réaumur, who, being much 
struck by it, investigated the conditions under 
which lead becomes sonorous, and submitted the 
results to the French Academy.§ He pointed out that 
in describing a body which is not sonorous, it is usual 
to say that it is as ‘‘dull as lead,” an expression 
which has become proverbial. ‘‘ Nevertheless,” he 
adds, ‘‘ under certain conditions lead has a property 
both novel and remarkable, for it emits surprisingly 
sharp notes when struck with another piece of lead.” 
He showed that it was necessary that the lead should 
be formed by casting into a segment of a sphere, 
that is, mushroom shaped, as in the specimens of 
lead exhibited. The lead must be free from pro- 
minences and must be neatly trimmed. The effect is 
less marked if the lead be very pure than if ordinary 
commercia] lead be used, but it is only a question of 
degree. 

[A mass of pure lead cast into the shape shown in 
the sketch, Fig. 2, page 522, was struck with a piece of 
lead, and it emitted a sharp, clear note. ] 

I have shown you the experiment mainly for the 
sake of being able to quote Réaumur’s observations 
uponit. He showed that the sonorous lead might be 
rendered dull by hammering it. Here is lead from the 
same sample of metal as that from which the sonorous 
mass was cast, but it has been flattened out, and you 
will observe that it is ‘‘dull.” I think his remarks 
have been overlooked in late years. He was led to 
the belief that in cast lead there must be an arrange- 
ment of the interior of the mass which the hammer 
cannot impart, because lead fashioned by hammering 
into the same form as the sonorous cast mass, is dull, 
and, more important still, he held that the fibrous and 
granular structure of the lead is modified in a manner 
which makes it probable that the sound is due to the 
shape of the grains, and to the ‘‘ way in which they 
touch each other;” further, the blows of the hammer 
not only change the arrangement of the fibres, but they 
alter the shape of the grains, ‘‘ the round grains are 
rendered flat, they are compelled to elongate and fill 
the intersticial spaces which previously existed between 
them. The particles are no longer free to vibrate, 
hence the lead is dull.” These remarks derive addi- 
tional interest, if we compare them with the obser- 
vations in Professor Osborne Reynolds’ most important 
lecture on ‘‘ Dilatancy in Granular Matter” recently 
delivered here. We shall also, I think, see that this 
description of Réaumur’s shows that he fully appre- 
ciated the theoretical importance of the kind of facts 
depending on the transfer of metallic matter from one 
position to another, which we now consider to be 





* Faraday, Experimental Researches in Chemistry and 
Physics, R 379. 

+ Dr. Van Riemsdijk, Ann. de Chim. et de Phys., 
t. xx., 1880, p. 66. 

{ Hoefer, Histoire de la Chimie, t. ii., p. 374. 

§ Histoire de PAcademie Royale des Sciences, Année 
1726, p. 243, 
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characteristic of the ‘ flow” of metals; at any rate I 
have thought it well to make Lemery’s experiment the 
starting point of the rest of the remarks I have to offer 


ou. 
: A solid may be very brittle, and may yet, if time 
be given to it, flow from one point to another. This 
stick of sealing-wax was supported at its ends, and it 
has in a few weeks bent at the ordinary atmospheric 
temperature, although at any given point of its flow 
it would have been easy to snap is with a slight appli- 
cation of force. 
of the same breadth as the sealing-wax, also bends 


at the ordinary temperature with its own weight, the | 
Sir William Thomson has | 


ends being supported. 
pointed out that a gold wire sustaining half the weight 


which would actually break it, would probably not | 
rupture in a thousand or even a million years, that is | 


to say, there would be no ‘‘ flow” ending in disruption ; 


if, however, force be suitably applied, metals will flow | 


readily. First, let us examine the case of a metal 
under force applied so as to compel it to flow through 
a hole, and I would point to the analogy ofan ordinary 
viscous fluid. This vessel, containing treacle is, pro- 





vided with a cylindrical hole in its base, and on the 
removal of the plug which now closes it, the treacle 
will flow out, the end of the stream being rounded. 
If a similar vessel be filled with lead it will, at the 
ordinary pressure, remain there, but if pressure be 
applied the lead will prove by its behaviour that it is 
really a viscous solid, as it flows readily through the 
orifice ; the end of the jet is rounded, and, as has been 
shown by the beautiful researches of the late M. 
Tresca, of Paris,* all the molecules which compose 
the original block place themselves in the jet abso- 
lutely as the molecules of a flowing jet of a viscous 
fluid would. If the metal has a constant ‘‘ head,” as 
it would be termed in the case of water, that is, if the 
vessel be kept filled with solid lead up to a certain 
level, then you have a continuous stream, the length 
depending on the constancy with which the ‘head ” 
and the pressure are maintained. If, on the other 
hand, the head is diminishec so that nearly all the 
solid lead has been allowed to flow away, you have a 
folding of the jet, and vertical corrugations, exactly 
such as would characterise the end of the flow of cer- 
tain other viscous fluids, and finally the jet forms a 
distinct funnel-shaped tube, concentric with the jet. 
It is also seen that when the formation of these 
cavities takes place, the jet is no longer equal to the 
full diameter of the orifice, as is shown in Fig. 3, 
the formation of the contracted vein is manifest, 


* These researches extend through a long series of 
memoirs ; those relating to the flow of metals are well sum- 
marised in the Proc. Inst. Mech. Engineers, 1867, page 
114, and in the report of the Science Conferences held in 
connection with the Loan Collection of Scientific Appa- 
ratus (Physics and Mechanics), London, 1876, page 252. 


This much thinner strip of pure lead | 





/and a new analogy is thus obtained between the 
| flow of solids and liquids. The application of this 
| fact, that solid metals flow like viscous fluids, is of 
| great importance in industry, and the production of 
| rs peer yd forms by forging or by rolling iron and 
| steel and other metals, entirely depends on the flow of 
| the metal when suitably guided by the artificer. The 
| lines of flow in iron may Se well shown by polishing a 
| surface of the metal, and by submitting it to the action 
of a solution of bichloride of mercury, which etches the 
surface, or, better, to the slow action of chromic acid 
solution, as suggested by Sir Frederick Abel, the result 
in either case being, that any difference in the hard- 
ness of the metal, or in the chemicai composition, or 
| want of continuity, caused by the presence of traces 
of entangled slag, reveals the manner in which the 
metal has flowed. The engravings illustrate the 
direction of flow in the following cases. Fig. 4 is a sec- 
tion of a forged crosshead, kindly sent me by Mr. Webb, 
of Crewe. Fig. 5 represents the top, planed and 
etched, of a hemisphere of mild steel, of the form and 
dimensions, shown in the sectional view, Fig. 6, § in. 
thick, ‘‘dished” cold by forcing a plate througha circular 





orifice. The convolutions of the etched portions afford 
evidence of the struggle sustained by the flowing par- 
ticles of the metal. The experiments of M. Tresca 
were not made on ‘‘ cinder-free”’ metal ; it is therefore 
interesting to compare the etched section of the old 
rail, Fig. 7, the result of the complicated welding of 
puddled iron, with a basic-Bessemer rail, rolled from 
steel which has been cast, and which is therefore 
free from entangled slag. Fig. 8 represents a sec- 
tion of such a rail presented to me by Mr. P. C. 
Gilchrist. 

A very striking illustration of the importance of 
the flow of metals, when used in construction, is 
afforded by some observations of Mr. B. Baker, in 
a recent paper on the Forth Bridge.* He says, 
‘*Tf the thing were practicable, what I should choose 
as the material for the compression members of a 
bridge, would be 34 to 37-ton steel, which had been 
previously squeezed endwise, in the direction of the 
stress, to a pressure of about 45 tons per square inch, 
the steel plates being held in suitable frames to prevent 
distortion.” He adds, ‘‘ My experiments have proved 
that 37-ton steel so treated will carry as a column as 
much load as 70-ton steel in the state in which it leaves 
the rolls, that is tosay, not previously pressed endwise. 
Swit: At least one half of the 42,000 tons of steel in 
the Forth Bridge is in compression, and the same propor- 
tion holds good in most bridges, so the importance of 
gaining an increased resistance of 60 per cent without 
any sacrifice in the facility of working, and safety 
belonging toa highly ductile material can hardly be 
exaggerated.” I need not point to the extreme 





* Jour, Iron and Steel Inst., vol. ii., 1885, p. 497. 








interest of these remarks in connection with my 
subject. 

The very ancient mechanical art of striking coin is 
wholly dependent on the flow of metals. There isa 
popular belief that the impression imparted to discs of 
metal during coinage, is merely the result of apermanent 
compression of the metal of which the disc is made, 
Striking a coin, however, presents a case of moulding 
a plastic metal, and of the true flow of metal, under 
pressure, into the sunk portions of the die. I once 
heard Mr. Ruskin say: ‘‘ You stamp the figure of the 
cow on a pat of butter ; why do you not impress the bee 
on honey?” Simply because honey is not plastic and 
is too viscous, and it flows at the ordinary atmospheric 
pressure. This medal, struck from a series of discs, will 
serve to show, when the discs are separated, the way 
the metal flows into the deepest portion of the die, 
If the alloy used be too hard, or if the thickness of the 
metal required to flow be insufficient, the impression 
will always be defective, no matter how many blows 
may be given by the press. In Mr. Browning’s well- 
known poem, ‘The Ring and the Book,” there is a 
subtle recognition of the viscous nature of very pure 





gold, which he characterises as ‘‘the oozing of the 
mine,” while, with regard to the manufacture of the 
ring, he shows : 
‘* Since hammer needs must widen out the round 
And file emboss it fine with lily flowers,” 


that this is only possible because gold behaves like 
the honey to which he compares it. I have chosen 
this reference to Browning because I happen to have 
a coin of ‘‘ the great Twelfth Innocent,” the Pope of the 
poem I have cited, and this coin has scars on its sur- 
face which prove that there was not quite enough 
metal to flow into the depths of the die. 

If one side of a coin be ground away so as to leave a 
flat surface, and if the disc be then struck between 
plain polished dies surrounded by a steel collar so as to 
prevent the escape of the metal, the impression on the 
disc will be driven through the thickness of the metal, 
and will then appear on both sides. In industrial 
art the property of flow of metals is very important. 
The ‘‘spinning” of articles in pewter is a familiar 
instance, and one which I propose to illustrate. 

[A disc of pewter was spun, on a lathe, into a vase, 
the shadow being projected on the screen during the 
operation. ] ; 

The production of complicated forms, like a jelly 
mould, from a single sheet of copper under the ccm- 
bined drawing and compressing action of the hammer, 
is a still more remarkable case. , 

The flow of metals is illustrated very curiously in 
one phase of Japanese art metal work, of which, how- 
ever, it is now so difficult to obtain native examples, 
that I have been obliged to prepare, with the aid of 
skilful artificers in the Mint, the few specimens I have 
to submit to you. J allude to the metal work in 
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banded. alloys to which the Japanese give the name | submitted. There are many materials which do not | left to itself at the ordinary atmospheric pressure, will 


of Moku-me, or ‘‘ wood-grain.” 
thin layers of copper, precious metals, and various 
alloys, are soldered in superposition like the leaves ofa 


In its preparation | stretch when their limit of elasticity is reached ; in 


Further, it | 


not unite; by ‘‘augmenting the number of points 


very hard steel, for instance, the breaking point and | of contact in a powder,” the result may be very diffe- 
the limit of elasticity practically coincide. 
book ; through these layers, asis shown in Fig. 9, holes | must be observed that very minute variation in com- | blocks. 


rent. The powders of metals may weld into coherent 


Let us appeal to his own experiments. The 


are drilled to varying depths in the thickness of the | position is sufficient to change the property of a body and | section, Fig. 13, shows the general form of the com- 
metal, or trenches are cut in it. The mass is then | to cause what was a viscous body, to break close to the | pression apparatus employed by Spring. 


hammered flat until the holes or trenches disappear, | limit of elasticity. A most remarkable instance is pre- | 


and the result is contorted bands, of some complexity, | sented by certain alloys of gold and copper. Standard 
and often possessing much beauty, especially when the | gold, such as is employed for British gold coin, which 


colour of the metal is developed by suitable chemical 
treatment and polishing. A similar effect may be 


produced by beating up the metal from one side and | is reached at 1 tons per s 


| contains 


Under a pressure of 2000 res eye on the piston, 
or 13 tons to the square inch, lead in the form of 
filings becomes compressed into a solid block in which 


9167 parts of gold in 10,000 parts, breaks with | it is impossible to detect the slightest vestige of the 
a load of 18 tons to the squareinch. Its limit of elasticity | original grains, so that lead filings weld into a block 
inch, but it elongates | identical with that obtained by fusion. 


Under a pres- 


uare 
filing the other flat, as is shown in Fig. 10. The struc- | 34 per cent. before it vo If this standard gold | sure of 5000 atmospheres the lead no longer resists the 
ture depends on the flow of the respective metals of has only the z¢5;th part of lead added to it, it becomes | pressure, but flows as if it were liquid through the 
which the mass is composed, and the behaviour of the | very brittle, and breaks, as is shown by the diagram, | cracks of the apparatus, and the piston of the com- 
components of the system, and suggests one of the most | Fig. 12, with a stress of about 54 tons to the square pressor descends to the base of the cylindrical hole 


Fig. 9. 
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marked facts in experimental hydrodynamics, namely, 
the difference in the way in which water flows along 
contracting and expanding channels. 


fessor Osborne Reynolds, to show the flow of water. 
We have hitherto only considered the flow of metals 
when submitted to compression, let us now examine 
the effect of traction. When a viscous metal, such as 
Iron or soft steel, is submitted to stress by pulling its 
ends in opposite directions, it stretches uniformly 
throughout its length ; there is in such a solid, a limit 
in the application of the stress up to which the metal, 
if released, will return to its normal length ; this point 
is the limit of elasticity. Directly, however, this limit 
is reached the metal begins to stretch, and at first it 
stretches in a very singular way, without an increase 
of load, as is shown by the curve, Fig. 11; when the 


limit of elasticity has been passed, the metal continues | ~ 


to stretch with increased load until it gives up resist- 
ing and breaks. The limit of elasticity of a solid 
body marks the moment at which the body begins to 

flow” under the influence of the force to which it is 





The sinuous | 
lines the metal assumes in the preparation of Moku-me, | 
resemble the beautiful illustrations devised by Pro- | 








inch, instead of 18 tons borne by the original pure 


| standard gold, and as it does not elongate sensibly it 


cannot be said to flow at all. A remarkable difference 
in the property of the alloy, standard gold, is there- 
fore caused by the addition of only the zyoth part of 
lead. In order to understand this it will be necessary 
to trace the analogy between fluids and solid metals 


| still further, and to ascertain what takes place when | = Pg de 
| vermilion colour which is produced. 


metals, in a roughly granular state, are submitted to 
compression, under conditions in which the escape of 
the compressed metal is, as far as possible, restrained. 
I must, therefore, turn to what I believe to be the most 
important work relative to the molecular constitution 
of metals, which has been done for many years, namely, 
the researches of Professor Walthére Spring, of the Uni- 
sity of Liége, whose labours have since 1878 been de- 
voted to the study of the effect of compression on 
various bodies.* The particles of a metallic powder 


* Bull. de Acad. Royal de Belgique [2] t. xlv., No. 6, 
1878. [2] t. xlix., No. 5, 1880. ‘See also subsequent 


apers in the same publication, in the Bull. Soc. Chim., | 


aris, and in the Deutschen Chemischen Gesellschaft (Bil- 
dung von Legirungen durch Druck), b. xv., p. 595. 
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driving the “‘ flowing ” lead before it. This result in 
the case of lead is hardly unexpected.* Bolley showed 
in 1849, that lead prepared in a particular way, so as 
to be in a state of fine division, may be converted under 
| a powerful press into a flexible plate, or may be made 
| to receive a sharp impression. The more interesting 
| results were obtained by Spring with crystalline 
metals. Bismuth is, as is well known, very brittle 
and crystalline, yet fine powder of bismuth unites 
under a pressure of 6000 atmospheres into a block very 
| similar to that obtained by fusion, having a crystalline 
| fracture. The density of compressed bismuth is 9.89, 
| identical with that of metal which has been fused. The 
| table shows the amount of pressure required to unite 
the powders of the respective metals : 





Tons per 
Square Inch. 
Lead unites at... fer 13 
Tin ee 19 
Zinc ~ es i 38 
Antimony unites at ... 38 
Aluminium _,, ’ 38 
Bismuth a “ a ani sa 38 
Copper a“ Wt? a ‘dia a 33 
Lead flows at ... 33 
Tin pe pe 47 


We will endeavour to repeat M. Spring’s results in 
the case of bismuth. It is necessary that the powder 
be perfectly clean and dry, if it be then submitted 
in vacuo to a pressure of 6000 atmospheres, it will 
weld into a crystalline mass. 

We know that combinations are produced when cer- 
tain bodies in solution are submitted to each other’s 
action. But do solids combine? Is the alchemical 
aphorism that bodies do not react unless they are in 
solution, true? Experiment proves that such solution 
is not necessary. I have here two anhydrous salts, 
iodide of potassium and corrosive sublimate, and they 





are at the same time dry ; when they are mixed together 
in this mortar, they unite, as is shown by the 


My colleague, Professor Thorpe, called attention to 
the importance of this fact at the meeting of the British 
Association at York, 1881. But do solid metals com- 
bine in the sense, that is, in which chemical combina- 
tion is possible between metals, when submitted to each 
other’s action? We know that metals do combine if 
they be fluid, and the extraction of gold and silver 
from their ores by amalgamation is moreover easy. 
It occurred to M. Spring that if there be a true 
union between the particles of a metallic powder, 
when submitted to great pressure, it ought to be pos- 
| sible tobuild up alloys by compressing the powders of 








| * Liebig u. Kopp. Jahresbuch, 1849, p. 278, quoted by 
| Dr. Percy, Metallurgy of Lead, 1870, p. 9. 
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their constituent metals, and he urged that the forma- 
tion of alloys by pressure would afford the most conclu- 
sive proof that thereis atrueunion between the particles 
of metals in the cold, when they are brought into in- 
timate contact. Experiment proved that this reason- 
ing was correct, for by compressing, in a finely divided 
state, fifteen parts of bismuth, eight parts of lead, four 
parts of tin, and three parts of cadmium, an alloy is 
produced which fuses at 100 deg. Cent. It is necessary, 
however, to compress the mixed powders twice, crush- 
ing or filing up the block obtained in the first com- 
pression, because the mechanical mixture of the 
constituent metals is not sufficiently intimate to enable 
a uniform alloy to be obtained by a single compression. 
The alloy we have thus produced fuses, you will ob- 
serve, in boiling water actually at 98 deg. Cent., 
although the melting point of the most fusible of its 
constituents, the tin, is 228 deg. Cent. I agree with 
Professor Spring in thinking that the formation of 
alloys by pressure affords the most complete proof 
which can be given of the accuracy of the views he has 
adduced. The formation of fusible-metal by com. 
pression leads me to deal with an objection which may, 
no doubt, have suggested itself to many of us. It may be 
urged that by compressing these metallic powders heat 
is evolved, and that this heat may be sufficient to pro- 
duce incipient fusion in the metallic powders, or, at 
all events, may exert a material influence on the result 
obtained. This objection has been experimentally 
anticipated by Professcr Spring. First, the com- 
pression is effected with extreme slowness, and 
therefore there can be no question as to the sudden 
evolution of heat, as would be the case if the 
powders were compressed by impact instead of by a 
slow squeeze ; and to sum the matter up briefly, 
Spring calculates, taking an extreme case, that, if 
it be granted that allthe work done in compressing the 
powders were actually translated into heat, it would only 
serve to heat a cylinder of iron 10 mm. in height and 
8 mm. in diameter (the dimensions of cylinder pro- 
duced in his apparatus), 40.64 deg. Cent. In order that 
Jirect experimental evidence might not be wanting, 
Spring took the organic body phorone, a hard crystal- 
line substance which melts at 28 deg. Cent., and com- 
pressed it exactly as in the case of the metallic 
powders.* He took the precaution to place a shot 
of lead on the top of the powder before submitting 
it to compression: only imperfect union of the 
particles of phorone resulted. The conclusion of 
the experiment proved that the shot remained 
where it had been placed at the top of the column, 
and therefore the 28deg. necessary to melt the sub- 
stance, had not been evolved, for if it had the shot 
must have fallen through the fluid mass. I think, 
then, it is absolutely safe to conclude that, in the com- 
pression of bismuth, for instance, there can be no 
question of the evolution of the heat necessary for the 
fusion of the metal. There is, however, other evi- 
dence to which I may incidentally appeal. M. Spring 
has shown that by compressing powders together, 
chemical combination may be induced, and he has in 
this way produced arsenide and sulphide of zinc, 
sulphide of lead, and of bismuth, and arsenide of lead. 
These are not merely intimate mechanical mixtures. 
Take, for instance, the sulphide of magnesium pro- 
duced by compression ; it is soluble in hot water; 
treatment with dilute hydrochloric acid evolves sul- 
phuretted hydrogen, which is not the case with mere 
mixtures of magnesium and sulphur. Further, Spring 
has shown that by pressure a body may be made to 
pass from one allotropic state to another. Plastic 
sulphur is, under a pressure of 6000 atmospheres, com- 
pelled to pass into the condition of octahedral sulphur, 
an allotropic state which possesses a greater density. 
And he points out that a solid metal (not powders of 
metals) may have cavities obliterated by pressure, 
but that matter cannot be permanently com- 
pressed by pressure, unless it can assume an 
allotropic state of greater density than the one 
it possesses at the moment of compression.t Now 
let me point to the evidence these experiments afford 
as to the relation between solid metals and fluids, 
Members of the Royal Institution will know that 
Faraday discovered, in 1850, that two fragments of 
ice pressed against each other will unite, tendency to 
their union being considerable when the fragments 
are near their melting point. We also know what 
splendid service the regelation »f ice has afforded in 
the hands of Dr. Tyndall, in explaining the formation 
of glaciers, Ice owes its movement, not to viscosity, 
but to regelation, and the union of fragments of ice 
under compression is also due to regelation. The 
facts which have been appealed to, and the theories 
which have been formed, respecting the regelation of 
ice, are too well known to you to demand lengthy 
notice from me. I will only observe that bismuth, 
like ice, expands on solidifying, and although Faraday 
failed to establish the existence of a property similar 
to regelation in bismuth, an eminent engineer, Mr. 


* Bull. Soc. Chim., Paris, 1884, t. xli., page 488. 
t “Sur lelasticité parfaite des corps solides chémique- 
ment définis,” Bull. Acad. Roy. Belgique [3], t. vi., 1883. 





Thomas Wrightson, to whom we owe a series of ex- 
periments on the fluid density of metals, has satisfied 
himself by experimental evidence, that regelation 
exists in bismuth. Now, in explaining Spring’s results 
we are met by this difficulty; the union of the particles 
of the metals cannot, in all cases, be due to viscosity, 
because viscous bodies are always capable of being 
stretched, and we find the welding taking place 
between the compressed powders of bodies such as 
zinc and bismuth, which, when submitted to traction, 
will not stretch. Spring therefore asks, ‘‘ Is it possible 
that regelation may have something to do with the 
union of the powders?” and he urges, ‘‘Is it safe tc 
conclude that regelation is peculiar to water alone ?” 
‘‘Tt is difficult to believe,” he adds, ‘‘ that in the 
large number of substances which nature presents 
to us, but one exists possessing a property of which we 
can find only minute traces in other bodies. The sum 
of our chemical and physical knowledge is against such 
a belief, and therefore the phenomenon of regelation 
may be pronounced in ice without being absolutely 
wanting in other bodies. To ascertain whether this 
is so, it is necessary to submit various bodies to the 
conditions under which the phenomena can be pro- 
duced.” ‘‘ What,” he asks, ‘‘are these conditions ?”’ 
and he answers, ‘‘ The pressure supported by the body, 
a certain degree of temperature, and time.” 

Helmholtz and Tyndall have shown, that when the 
pressure is weak, the regelation of ice is effected 
slowly. Spring points out that nitrate of sodium and 
phosphate of sodium, in powder, left to themselves in 
bottles become coherent, and if the coherence in these 
and other chemical compounds is but weak, it is simply 
because the points of contact between the particles of 
powder are but few. If, on the other hand, metallic 
or other powder be submitted to strong compression, 
the spaces between the fragments become filled with 
the debris of the crushed particles and a solid block is 
the result. Finally, it may be urged that this union of 
powders of solid metals under the influence of pres- 
sure, that is to say, the close approximation of the 
particles, can be compared to the liquefaction of gases 
by pressure. At the first view this comparison may 
appear rash or strained, but it is nothing if we accept 
the views of Clausius on the nature of gases and liquids. 
In a gas the molecules are free, but if by pressure 
at a suitable temperature the molecules are brought 
within the limits of their mutual attraction, the gas may 
be liquefied, and under suitable thermal conditions soli- 
dified. The mechanical pulverisation of a metal merely 
detaches groups of molecules from other groups, be- 
cause the mechanical treatment is imperfect, but the 
analogy between the solid and a gas has, in a sense, 
been established ; filing has coarsely gasified the mass, 
but pressure will solidify it as you have already seen. 

It is possible that in some of these metallic blocks, 
the particles are not actually united by the pressure, 
which may, nevertheless, develop the kind of ‘‘ mutual 
attraction,” contemplated by Sir W. Thomson as 
existing between two pieces of matter at distances of 
less than 10 micro-millimetres. 

There are two other properties which solid metals 
possess, incommon with certain fluids, to which I must 
briefly allude. The first is the power of dissolving gas, 
which metals in the solid colloid condition possess. I 
will not offer any experimental illustration on this 
point, because the work of Graham has been fully dealt 
with in this theatre by Dr. Odling, and I have, in a 
course of lectures recently delivered here, shown that 
just as solid palladium occludes hydrogen, so the alloy 
of rhodium and lead occludes oxide of nitrogen, which 
it gives up with explosive violence on heating in vacuo, 
suggesting an analogy with fluid nitro-glycerine. The 
last property I have to submit to you, is the power 
which certain solid metals possess of taking up fluids, 
sometimes with a rapidity which suggests the misci- 
bility of ordinary fluid substances. In reference to this 
I have found an interesting paper published so long 
ago as 1713, by the Dutch chemist Homberg,* ‘‘ On 
Substances which penetrate and which pass through 
Metals without melting them.” He enumerates 
several substances which will pass through the 
pores of metals without disturbing the particles, 
and he points out that mercury penetrates metals 
without destroying them. Few of us are, I think, 
familiar with the rapidity with which mercury will 
pass through tin. Here is a bar, 1 in. wide and 4 in. 
thick ; if a little mercury be rubbed lightly on it the 
mercury will in 30 seconds penetrate the mass, so that 
it breaks readily, although before the addition of the 
mercury, the bar would bend double without any sign of 
fracture. 

With regard to the vaporisation of solid metals, 
time will only permit me to remind you that Demarcayt 
has shown that in vacuo metals evaporate at much 
lower temperatures than they do at the ordinary atmo- 
spheric pressure, and he suggests that even metals of 
the platinum group will be found to be volatile at com- 
paratively low temperatures, Mergett has shown that 








* Mem. del’Acad. Royale des Sciences, 1713, p. 306. 
+ Comptes Rendus xev., p. 183 [1882]. 
+ Ann. de Chim, et de Phys. [4] xxv., 121. 





the solidification of mercury by extreme cold does not 
prevent the solid metal evaporating into the atmosphere 
surrounding it. 

With regard to the remaining a on my list, 
you will say, surely solid metals do not show any 
tendency to diffusion? I have shown* that in the case 
of molten metals the interdiffusion may be extremely 
rapid, but, with regard to solid metals, some experi- 
ments conducted by Sir Frederick Abel prove that 
carbon can pass from a plate of richly carburised iron 
to one of iron free from carbon, against which it is 
tightly pressed. This passage of carbon takes place 
at the ordinary temperature, and it is difficult to explain 
the transference of matter without admitting the pre- 
sence of some action closely allied to the diffusion of 
liquids. 

Finally, can we offer any evidence of surface tension 
in solid metals? There is only one experiment to 
submit to you illustrating a point I am still investi- 
gating. Some months since Mr. F. W. Fletcher, 
manager of the works of Messrs. C. Ash and Sons, the 
well-known dealers in the precious metals, pointed 
out to me an interesting property of a hard-drawn 
rod or thick wire of 13-carat gold; the gold being 
alloyed with silver or copper in the following propor- 
tions : 

Gold ... 


Copper 
Silver 


54.17 
33.33 
12.50 


———— 


100.00 


Ifsuch a rod be touched with a solution of chloride 
of iron or certain other soluble chlorides, it will, in 
a short time, varying from a few seconds to some 
minutes, break away, as is shown in the diagram, 
Fig. 14, the fracture rapidly extending for a distance 
of some inches. 

[The image of the rod was projected on the screen, 
and ina few seconds after the rod was touched with 
chloride of iron, it split close to the point of con- 
tact with the solution. ] 

This result may be attended with the absorption 
of gas, but, in any case, it would appear that in the 
hard-drawn rod the surface is in a state of tension, 
which is released by the action of the chloride. 

The facts we have considered afford additional 
evidence as to continuity in the properties of all kinds 
of matter, and serve as a connecting link with the work 
of the past, the importance of which is too often over- 
looked. I trust it will be evident that the analogy of 
solid metals to fluids has an important bearing on the 
labours of those who are striving to advance science, 
to develop art, or to promote the industrial well-being 
of this country. 








PASSENGER LOCOMOTIVE. 

Art the present time, when a discussion on the relative 
merits of English and American locomotives is taking 
place in our pages, many of our readers will regard with 
interest the engravings which we give on page 526 of one 
of the standard types of passenger engines (Class A) 
adopted on the New York Central and Hudson River 
Railroad. We are indebted for our engravings to our 
contemporary The National Car-Builder, of Chicago, from 
— we also abstract the following descriptive parti- 
culars : 

‘*The engine is the most advanced development of Mr. 
Buchanan’s designs, and may be regarded as a typical 
American eight-wheel high-speed locomotive, designed 
for burning bituminous coal. Engines of this class are 
employed in running all the fastest trains on the railroad 
they belong to, and they perform the work as efficiently 
and economically as any class of locomotives on the 
American continent. 

‘“‘The engine has cylinders 17 in. by 24 in., and the 
driving wheels are 70 in. in diameter outside of tyres, the 
tyres being 34 in. thick. The boiler is designed to carry 
steam at 145 1b. pressure. With a mean effective pres- 
sure of 1201b., the engine is capable of exerting a force 
of 11,890 lb. to turn the drivers. As the total weight of 
the engine in working order is 82,760 lb., and as 52,160 lb. 
rest on the driving wheels, the whole force stated may be 
used in starting a train without trouble from slipping. 

‘*The valve motion is of the ordinary shifting link type, 
and it is designed so that the distribution of steam is re- 
markably uniform from full stroke up to 6 in. cut-off. The 
steam ports are 1} in. by 154 in., and the exhaust port 1s 
2h in. wide. The valves have fin. outside and ;f; in. 
inside lap set with 'y lead in full gear, and the greatest 
valve travel is 5in., being equal to the throw of eccen- 
tric. The main connecting-rod is 7 ft. 9 in. long, the 
length of the eccentric rods is 473 in., and the links are 
slotted to a radius of 633 in. Strap ends are used on con- 
necting and side rods. A plain steel crosshead working 
in four-bar guides is employed. The centres of the 
cylinders are 6 ft. 1in. apart, and the driving wheels tram 
8 ft. 6 in. between axle centres, that length of side rods 
being required. The driving axle journals are 7 in. in 
diameter and 8 in. long, the main crank-pin bearings are 
4 in. by 4 in., and theside rod bearings 3} in. by 3} in. 

‘* But the most noteworthy parts of this locomotive are 
the boiler and firebox. This combination of boiler and 
firebox can hardly be regarded as a novelty, for the 
pattern has been in use for several years, but its features 
and performance are not nearly so well known as they de- 


* Report British Association, 1883, p. 402. 
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servetobe. The boiler is of the wagon-top variety, being 
50 in. in diameter at the smallest ring, and the wagon top 
is raised 1lin. Iron Zin. thick is used throughout the 
shell, the horizontal seams have a single lap welt and are 
double 1ivetted, and the circumferential seams have single 
lap, single-rivetted. There are 198 steel tubes, 2 in. in 
diameter and 11 ft. 8 in. long. 

‘‘ The inside firebox is of steel, the side, front, and back 
sheets being ;'; in. thick, the crown sheet 3 in. thick, and 
the tubeplates 4 in. thick. Beginning at a point in the 
front sheet of the firebox, level with the bottom of the 
barrel of the boiler, a water table passes diagonally across 
the firebox to a point above the firebox door, dividing the 
firebox into two parts. The only communication between 
the part of the firebox where the grates are, and the part 
connecting with the tubes, is an oval opening resembling 
an ordinary firedoor, which is made in the middle of the 
water table. Through this opening all the gases of com- 
bustion must pass in their way to the tubes, and the 
upper portion of the firebox acts as a combustion chamber 
to complete the chemical combination of the products of 
the fire. Superheated steam is used to induce jets of air 
upon the fire through four openings made in the front and 
four in the back of the firebox. Steam is led from the 
dome through an iron pipe which passes inside the firebox, 
to a coil which rests on top of the water table. Here the 
steam is superheated and afterward passes on to the jets 
mentioned. These jets act as air injectors, and propel a 
considerable volume of air into the firebox, imparting to 
it a portion of the heat of the superheated steam, thereby 
tending to keep up the temperature of the firebox. 

‘‘The crown sheet is stayed with girder stays. There 
are 18 square feet of grate area, the heating surface of the 
firebox is 153.12 square feet, heating surface of tubes 
1200 square feet, the total heating surface being 1353.12 
square feet. 

‘* The engine has an extended front end and open stack, 
this, in combination with the style of firebox, providing a 
thorough preventive against spark-throwing. The base of 
the smoke stack is conical, and the exhaust pipes are 
brought up and come together gradually, ending in a 
single nozzle 4% in. in diameter. 

‘“Some time ago we made a trip in the cab of one of 
these engines from New York to Albany, when she was 
pulling the Chicago limited express train. The train 
consisted of seven cars, weighing empty about 150 tons, 
and not less than 175 tons with passengers, baggage, and 
express. The run was made at an average speed of 36 
miles an hour. The coal on the tender was of a soft, 
crumbly kind, and was badly slacked, so much so that 
the greater part would have passed through netting with 
lin. meshes. Most engineers starting out with ordinary 
engines to burn such coal would have anticipated bad 
trouble for want of steam ; but there wasno lack of steam 
in this case, for the engine ran 60 miles without stopping 
and the firedoor was kept partly open most of the time. 
During the whole of the trip we paid very close attention 
to the firing, and watched closely for the appearance of 
sparks or smoke. In passing through the tunnels and 
bridges we could see no sparks thrown, and on returning 
at night when the locomotive was making up time and 
was hammering along at the rate of 60 miles an hour, all 
the fire that passed through the stack was an occasional 
spark that went high into the air and came down black. 
As a smoke preventer the engine was as nearly perfect as 
anything could be desired. The fireman generally threw 
in two or three shovelfuls of coal at a firing and kept the 
fire level at a uniform depth. When he scattered in the 
coal a black jet would shoot out of the stack, but it 
cleared up in an instant. The same thing happened when 
he raked the fire. In the cloud of steam left by the 
engine, no smoke was visible, and an ordinary onlooker 
would have concluded that the engine was burning anthra- 
cite coal.” 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday was another 
dics non in the Glasgow ‘‘ iron ring,” that being the 
day selected for the celebration of the Queen’s birthday. 
On the following day the warrant market was guiet, with 
business done on forenoon ’Change at 38s. 5d. and 
38s, 54d. cash, also at 38s. 64d. and 38s. 7d. one month, 
with buyers at the close at 38s. 54d. cash and 38s. 7d. 
one month, and sellers wanting 4d. more per ton. 
Business was done in the afternoon at 38s. 6d. down to 
38s. 44d. cash, also at 38s. 7d. to 38s. 6d. one month, and 
the close was sellers at the lower quotations and buyers at 
4d. per ton less. Monday’s market opened firmer at an 
advance of 14d. per ton from rumours of more furnaces 
ing blown out, but there was subsequently a relapse, 
and the early gain was lost. There were transactions in 
the morning at 88s. 6d. to 38s. 5d. cash, also at 38s. 74d. 
to 38s. 64d. one month, with sellers at the close at 38s. 5d. 
cash and 38s. 7d. one month, and buyers at $d. per ton 
under. In the afternoon business was reported at 38s. 44d. 
cash, and the market closed with sellers at that price and 
38s. 64d. one month, and buyers at 4d. lower per ‘ton. 
The market was again firmer yesterday in consequence of 
further rumours as to the damping out of blast furnaces, 
and prices advanced 24d. per ton. In the forenoon trans- 
actions took place at 38s. 54d. to 38s. 7d. cash, also at 
38s, 8d. and 38s. 84d. one month, the close being sellers at 
the top quotations and buyers at 4d. per ton lower. 
Business was donein the afternoon at 38s. 7d. cash, also 
at 38s, 9d. and 38s. 84d. one month, and there were sellers 
at the close at 38s. 7d. cash and 38s. 84d. one month, with 
buyers offering 4d. less per ton. A slight decline in 
prices has taken place to-day, down to 38s. 6d, cash and 
8s. 74d. one month being accepted in the forenoon; 
these were also the closing prices fcr sellers in the after- 
noon, with buyers at 4d. per ton lower. No change of any 
Consequence has occurred in the condition of the iron 











market since last report. There are stijl very depress- 
ing reports coming to hand from the United States 
and the Continent, while the demand for Scotch iron 
from most of the leading consuming centres at home, 
is at a very low ebb. It is stated that four of the 
Coltness blast furnaces have been damped out, and 
that three or four more at other places will also be 
blown out, if the damping down has not already begun. 
This course of procedure will have the effect of relieving 
the market to some extent, there being now at least half 
a dozen fewer furnaces blowing than there were a year 
ago. The foreign and colonial shipments of Scotch pig 
iron show an improvement for the week ending last Satur- 
day, the quantity of iron shipped having been 12,828 tons, 
as compared with 7993 tons in the preceding week, and 
9130 tons in the corresponding week of last year. Ame- 
rica took 925 tons; Canada, 1264 tons, Australia, &c., 
210 tons; Italy, 740 tons; vagy 1140 tons ; Russia, 
2800 tons; Holland, 286 tons; China and Japan, 400 
tons; and other countries, smaller quantities. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores yesterday afternoon stood at 764,492 tons, as against 
757,923 tons yesterday week, thus showing an increase for 
the week of 6569 tons. 


Large Contract for Steel.—A considerable amount of 
astonishment, if not of annoyance, was some time ago 
created in steel trade circles by the knowledge that an 
American firm had obtained the contract for the Hawkes- 
bury Bridge, New South Wales. Matters, however, have 
taken quite a strange and unexpected turn. Within the 
past few days some 2000 tons of the contract have been 
placed by the representatives of the American house 
with the Steel Company of Scotland, and it is expected 
that the whole quantity will come, if it has not already 
done so, to this district. It is believed that the Steel 
Company will get at least one-half, and a firm in Mother- 
well, it is thought, will take the balance. Other large 
colonial contracts are also looked for. The inexplicable 
thing is how the New York firm can manage to do that 
which none of our own merchants could see their way to do 
—take the contract and execute it here. However, it isa 
satisfaction that at least a portion, if not the whole work, 
has come not only to this country but to this district. It 
is said that the contractor, by special arrangement with 
the American Government, is allowed to import the steel 
to his works in the States—to be there manipulated—free 
of duty, for the reason that the material is not to be re- 
tained in the country, but is to be re-exported to New 
South Wales. All the same, surely if an American house 
can manage to execute a contract in New South Wales 
with Scotch steel, a British firm should be able to do so. 
A further statement has been made to the effect that the 
actual execution of the girder work will also be done in 
Glasgow, Messrs. Arrol and Co., Tay and Forth Bridge 
contractors, being likely to get the sub-contract. 


Floating Out of Large Girders for Tay Bridge.—Last 
Friday the fifth set of large girders for the Tay Bridge 
was sx=ccessfully floated out and placed in position in the 
gap. Mr. Arrol superintended the operations. The sixth 
set of girders has since been floated out. Seven spans 
for the gap have yet to be made. The two sets which 
have just been completed have been rivetted together in 
less than two at 3 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
larger attendance on ’Change, but again the amount of 
business transacted was very small. There was a slack 
demand for all kinds of iron. Prices were the same as 
those quoted last week, being based on No. 3 Cleveland 
pig wiles at 29s. 44d. per ton for prompt shipment. The 
exports are improving both for pig iron and manufactured 
iron, but the home trade continues in a backward condi- 
tion. The make of pig iron is still in excess of the de- 
mand, and atocks continue to increase. Messrs. Connal 
and Co., the warrant storekeepers at Middlesbrough, had 
in stock yesterday 236,378 tons, and they held at Glasgow 
762,229 tons. here is no hope of any immediate im- 
provement in trade, and even if the unexpected happened, 
and trade generally became better within the next few 
months, there is not likely to be any considerable ad- 
vance in prices, owing to the enormous stocks which would 
supply any pressing demand which might spring ‘> In 
Scotland the total production is being lessened, but in 
the North of England no steps are a taken to syste- 
matically reduce the make of pig iron. In the manufac- 
tured iron trade there is no alteration. Ship-plates are 
quoted 4/. 7s. 6d. per ton; angles, 4/. 5s. ; and steel ship- 
plates, 6/. 5s., all less 24 per cent. at works. Although 
the quotations are so low, orders are most difficult to 
obtain, and many of the mills and forges continue alto- 
gether idle. 


The Production and Prices of Manufactured Iron.—The 
Board of Arbitration for the Manufactured Iron Trade of 
the North of England has issued the official return of 
their accountant, showing the production and prices 
of manufactured iron during the two months ending 
April 30 last. It appears that during that time there 
were made 503 tons of rails, 31,321 tons of plates, 10,581 
tons of bars, and 7157 tons of angles, making a total of 
49,563 tons. During the previous two months the total 
production was 44,518 tons. 

The Coal and Coke Trades.—In the fuel trade there is 
nothing new to report. Prices continue dull. 

The Steel Trade.—Considerable orders for steel rails and 
sleepers have been placed in the North of England re- 
cently, but it must be added that the prices are exceed- 
ingly low. The mills in the Cleveland district will now 








be kept going fully for the greater part of this year. It is 
hoped that very large steel orders will be secured by Cleve- 
land makers. 








NOTES FROM THE SOUTH-WEST. 

_ Cardif.—Anticipations formed as to an improvement 
in the steam coal trade have scarcely been realised ; there 
appears, however, to be rather more confidence as to the 
future. In consequence of an increased output, small steam 
coal has been rather more plentiful, and prices have been 
pretty well supported. ‘aes coa) has been dull, but 
prices for the best descriptions have experienced no 
change. 


The Bute Docks.—Opposition to the Bute Docks transfer 
Bill has been abandoned, and the Pontypridd, Caerphilly, 
and Newport Railway Company has lodged a requisition 
at the Private Bill Office of the House of Commons to 
withdraw its petition praying to be heard by counsel 
against it. The Bill has therefore been referred by the 
General Committee on Railway and Canal Bills to the 
chairman of Ways and Means, and will come before Mr. 
Courtney’s Committee as an unopposed Bill in a few days. 


Rhymney Railway.—In the House of Lords on Thurs- 
day the Bill promoted by the Rhymney Railway Com- 
pany in the present session was down for hearing by 
a select committee presided over by the Earl of Manvers. 
When, however, it was reached, it was announced that 
the Bill was relegated to the committee on unopposed 
schemes. Later in the day the Bill came before the 
Duke of Buckingham and Chandos, and Mr. Hoskens, 
the Parliamentary agent for the promoters, explained 
that by agreement with the Pontypridd Company, the 
works clauses in the Bill have been struck out. With re- 
ference to the siding and the tolls to be charged, the two 
companies were in accord. The committee stage was 
passed, the measure being ordered to be reported for 
third reading. 


The Midland in the West.—At the close of last year the 
Midland Railway Company had made the following ex- 
penditure of capital on lines in its western district : 
Bristol joint station and line, &c., 170,345/. ; Clifton and 
Bristol (held jointly with the Great Western), 345,737/. ; 
Severn Bridge, 72,5007. ; Somerset and Dorset, 249,976. 
Of the outlay made upon the Somerset and Dorset, 
10,000/. was expended in the six months ending De- 
cember 31, 1885. 


The Severn Tunnel.—The doubling of the Bristol and 
South Wales Union Railway has been actively pushed on, 
and is nowabout completed. The expenditure made upon 
the line in the six months ending December 31, 1885, was 
56,7311. A short loop line at Bristol, which has been con- 
structed for the accommodation of the Severn Tunnel 
traffic, is also ready for use. The amount of capital ex- 
pended by the Great Western Railway Company upon 
the Severn Tunnel Railway in the six months ending De- 
cember 31, 1885, was 80,0541. 


Submarine Blasting.—On Saturday some submarine 
blasting was undertaken off Cavernock by Mr. J. Binding 
for the removal of the steamship Roath, recently run 
down in Penarth Roads. The charge, which consisted of 
50 lb. of patent blasting gelatine, supplied by Messrs, 
Cross Brothers, was laid alongside the bow of the steamer 
and was fired with an ordinary dynamo machine. The 
column of water thrown up by the force of the explosion 
was as nearly as could be estimated 40 ft. wide and 
between 40 ft. and 50 ft. high, and it was plainly visible 
from the pierhead and Penarth beach. Another blast 
will probably take place between eleven and twelve on 
Monday, as the spring tides will assist by scouring away 
the sandbank in which the vessel is embedded, thus allow- 
ing better opportunities for placing more effective charges 
upon the vessel. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Trade and its Prospects.—Within the past month there 
has certainly been a relapse in trade in some of the most 
imporvant branches. The sudden drop in the price of 
steel rails has had a very adverse effect on inland pro- 
ducers, and those in this district are no exception to the 
rule. One large producer in this district has openly 
declared that the trade is not worth following. For best 
qualities of steel tyres there is a rather better inquiry, 
and also for springs. It is only the leading houses, how- 
ever, vhat appear to get hold of any weight of orders, 
and the competition amongst them is exceedingly keen. 
Belgian makers are also very active, and are securing a 
fair amount of Continental work. The producers of high- 
class steel castings are busy, as also are those turning 
out the new steel corn rollers for millers. This latter 
branch is a comparatively new industry in Sheffield, 
and is rapidly developing. The engineering houses in 
South Yorkshire are not pressed with work, but are 
busier than at the commencement of the year, particularly 
at Leeds, on locomotive and traction engine work. The 
armour-plate mills are full of orders with encouraging 
prospects. All the old staple trades of Sheffield are dull, 
and the coal market is also depressed. 


The Electric Light.—The Giilcher Electric Light and 
Power Company, of Battersea Foundry, London, have 
recently completed one of the largest installations carried 
out in Yorkshire. The light has been adupted in the finish- 
ing department of Messrs. Jonas Brvok and Brothers, Med- 
ham Mills. The 260 lamps in this installation are of the 
Swan-Edison 90-volt type, and are driven from a No. 5 Giil- 
cher compound-wound dynamo, of their latest and most im- 
proved type. The machine is capable of giving a current 
of 220 amperes at 100 volts electromotive force, or an elec- 
trical output of 22,000 watts, at a speed of 500 revolutions 
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SUPERIORITY OF AMERICAN GOODS. 

Some little time ago we printed a ‘‘ Note” under 
the above heading, in which we referred specially to 
the frequent occurrence in the New York Engineer- 
ig and Mining Journal of comments as to the 


_| entirely settles, 


everything English. Our valued contemporary 
does us the honour of reproducing this ‘‘ Note” in 
a recent issue and basing an article upon it and the 
considerations it raises. With this article we cer- 
tainly have no desire to quarrel, and had we such a 
desire we should not be able to find either in its 
matter or in its tone any peg whereon to hang our 
objections. We have on more than one occasion 
mournfully admitted that in some directions there 
is only too much truth in our contemporary’s asser- 
tions, and if these assertions are also extended 
occasionally into fields where we should dispute 
them, we are not disposed to cavil with the writers 
of them for allowing themselves to enjoy a little too 
fully the pleasure they have in contemplating the 
results of ‘‘ that restless energy and ambition, born 
of, as well as creating, the wonderful progress in 
everything in this new country peopled by a free 
and intelligent population.” 

We accept gratefully our contemporary’s ‘‘ sym- 
pathy with us in our sorrow,” and also its respect 
of our ‘“‘ frank honesty,” and we must take what 
consolation we can from the fact that, while it 
to its own satisfaction, the 
superiority of American engineers in many direc- 
tions, it admits that our English engineers follow 
next in order, and ‘‘ equally surpass” Continental 
competitors, the Continental engineer being “still 
more the slave of precedent and tradition.” 

It is explained that American engineers surpass 
those of any other country in ingenuity and fertility 
of resources, in quickness to perceive and to adopt 
the best means to attain the desired end, and in the 
power of doing better and more economical work 
with limited means. It is explained that these 
good qualities are obtained by the American engi- 
neers, owing to their ‘‘ environments,” which have 
placed before them the ‘‘necessity for attaining 
ends with scanty and unusual means; the high 
prices of labour and material which have forced on 
them the adoption of labour-saving appliances in 
every industry.’’ Further, the good qualities in 
question are obtained by American engineers owing 
to their ‘*freedom from the bonds of tradition and 
the worship of precedent,” and also owing to that 
‘* restless energy and ambition, born of as well as 
creating,” &c. 

There is not a doubt that such an environment of 
the engineer as that described by our contemporary 
must and will call forth and develop the good 
qualities in question, and other good qualities as 
well. We should like, very modestly, as becomes 
our decayed position in the engineering world, to 
point out that our English engineers are not wholly 
devoid of this environment. If not at home, the 
numerous colonies and possessions of our empire, 
and some other lands in which we are still allowed 
to exercise our poor little second-rate abilities, 
provide as much of the requisite conditions as can 
be had in any part of the United States. We 
would fain hope that the environment has acted on 
some at least of our men in the same desirable 
manner in which it affects their American brethren. 

In our ‘‘ Note” above referred to we alluded to 
the order from America for English rails, which 
order had been a consolation to us till we saw that 
the Engineering and Mining Journal explained the 
matter by darkly hinting at ‘less direct and simple 
motives,” than the superiority of English rails, 
which we have been fondly supposing to be the 
reason for the order. 

Our contemporary now says that its pages did not 
contain any statement as to these ‘‘ less direct and 
simple motives,” and that we must have taken it 
from some of our irresponsible American ex- 
changes. 

This is an error. The statement we quoted 
occurs on page 86 of the Engineering and Mining 
Journal, of February 6, 1886, in an article on 
‘Rail Joints and Steel Rails.” The whole sen- 
tence, alluding to the order for rails from England 
is, ‘‘ We remember that this famous transaction 
was suspected at the time to be actuated by less 
direct and simple motives ; and as Mr. Sandberg 
states it we cannot but find it a little difficult to 
believe.” The article in question bears the star 
which shows it to have been from the pen of Mr. 
Rothwell. The article we are now dealing with is 
not from the same pen apparently, as it does not 
bear the star. Perhaps the two editors do not read 
one another's articles ; but at any rate we quoted 
correctly. And we have no ‘‘irresponsible Ame- 
rican exchanges,” whatever they may be. 

As we said at the time, these ‘‘ motives” so mys- 





great superiority of everything American over 


teriously alluded to were not further revealed by 





ouresteemed but slightly autocratic contemporary, 
any more than it cares to explain the apparently 
exclusive action on American engineers of the 
environment to which they owe so much. 








GLOW LAMP PATENTS. 

Two questions relating to patent rights in electric 
lamps have been fought out during the last fort- 
night, and have been decided in favour of the 
plaintiffs. In the first of these the Edison and 
Swan Electric Light Company sued Messrs. Wood- 
house and Rawson for the infringement of three 

atents, viz., one of Edison’s describing a glow 
amp with a carbon filament, one of Swan’s describ- 
ing the method of getting rid of the occluded 
gases by heating the carbon and at the same time 
working the pumps, and a third of Gimingham’s 
showing a simple method of attaching the carbon 
to the conducting wires. At an early stage of the 
proceedings the judge, Mr. Justice Butt, decided 
that there was no evidence of infringement of the 
latter two patents, and consequently they dropped 
out of the case. Edison’s patent is dated November, 
1879, and has four claims, the latter two of which 
are not alleged to have been infringed by the de- 
fendants. ‘The first claim is for ‘‘ an electric lamp 
for giving light by incandescence, consisting of a 
filament of carbon of high resistance, made as de- 
scribed, and secured to metallic wires as set forth.” 
The second claim is for ‘‘the combination of a 
carbon filament within a receiver made entirely of 
glass, through which the leading wires pass, and 
from which the air is exhausted for the purposes set 
forth.” In this latter claim it is important to notice 
that it is not a carbon filament ‘‘ made as de- 
scribed,” which forms part of a combination, but ap- 
parently any make of filament. The filament referred 
to in the first claim was made by carbonising some 
thin material, such as thread, in the form in which 
it is intended to be used. Now although Messrs. 
Woodhouse and Rawson’s method of manufacture 
did not transpire in court, it is generally under- 
stood that they do not follow the process here 
described. The chief interest therefore centred in 
the second claim, which, the plaintiffs contend, 
gives them the sole right to manufacture glow lamps 
in which a filament of carbon, of whatever make, 
is contained in an exhausted glass globe through 
which the conducting wires pass. The first 
point to be decided was the meaning of the 
word ‘‘ filament.” Sir Richard Webster, in open- 
ing the plaintiff's case, illustrated its signification 
by explaining that the difference between Edison’s 
conductor and those of previous inventors, was that 
he carbonised a thread, instead of paring down a 
carbon stick to the smallest possible size. Mr. 
Aston submitted that the qualities essential to a 
filament were flexibility and elasticity, as well as 
fineness, and that even if the word implied fineness 
only, this was sufficient to differentiate between 
Edison’s lamp and its predecessors. In giving his 
judgment Mr. Justice Brett laid down that a fila- 
ment must possess the properties of flexibility and 
resiliency, and must have a small cross section 
offering a high degree of resistance, and must pre- 
sent a small surface from which radiation of light 
takes place. Taking that definition, it was clear te 
him that the defendants infringed Edison’s second 
claim. His lordship then went through the pleas 
which had been put in to invalidate the patent. ' It 
had been argued that the claim was too compre- 
hensive, that the specification was not sufticiently 
detailed for a workman to follow, that the lamp 
was not a good one, and that at the date of the 
final specification Edison himself knew of a better 
method of making the filament, for a more efficient 
process was described in a provisional specification 
of his bearing an earlier date than the final specifi- 
cation. The first three objections the judge treated 
lightly, as of little moment, but the last he consi- 
dered as of more weight, but he finally overruled 
it as the patent did not claim any particular method 
of making the filament, and indeed could not 
legally claim the better method, as it was not fore- 
shadowed in the provisional specification. As to 
alleged anticipation of Edison’s patent which had 
been brought forward, his lordship found that those 
of Lane-Fox, Pulvermacher, and Sidot did not 
contain the elements of Edison’s combination, 
while Swan’s early lamp, which had been exhibited 
but not patented, had a carbon rod or pencil, which, 
in his opinion, was not a filament. The judgment 
was therefore for the plaintiffs on the first patent, 





and for the defendant on the other two. The 


528 


ENGINEERING. 


[May 28, 1886, 








second case related to the infringement of a patent 
granted to Messrs. Sawyer and Mann in 1878, and 
which is now the property of the Edison-Swan 
Company. The specification, as amended by dis- 
claimer, contains three claims as follow: ‘‘ The 
herein described process of preparing the illuminat- 
ing part of an electric lamp, consisting of electrically 
heating the same while it is surrounded by a carbon 
gaseous liquid ; secondly, a material for the manu- 
facture of the illuminating conductors of electric 
lamps, produced by electrically heating carbon in a 
carbon gas; thirdly, the hereinbefore described 
method of preparing the illuminating part of an 
electric lamp, consisting in first obtaining a solid 
deposit of carbon by electric action as set forth, and 
subsequently, when the globe containing it is 
charged with a carbon preservative atmosphere, 
and before the lamp is finally sealed, heating the 
illuminating part by means of the electric current, 
in order to expel impurities and occluded gases.” It 
was practically admitted by the defendants, Messrs. 
Woodhouse and Rawson, that they infringed the 
patent, but they contended that it was invalid. In 
proof of this they adduced certain accounts of ex- 
periments made by Mr. Justice Grove in 1845, by 
Despretz in 1849, and by Sidot in 1870. The 
first of these the judge ruled had practically no 
bearing on the case. The second, those of Des- 
pretz, were made to show that carbon could be fused 
or melted and also evaporated, and for this purpose 
he transmitted a powerful electric current through 
conductors, and obtained on them a coating of 
carbon. This, his lordship said, was a material 
very like that used for electric lighting by incan- 
descence, but he thought that the defendants had 
failed to show that Despretz’s process would obtain 
one very important result, namely, the proper fill- 
ing up of the pores of the carbon material. This 
was brought about in the patentee’s process by 
gradually increasing the electric current, and con- 
sequently the heat, while Despretz used the whole 
electric force at once and continuously. Sidot ope- 
rated by means of heat derived from some source 
other than electricity, and thus produced a solid 
carbon from a gaseous material. He suggested that 
the carbon might be used for electric lighting, pro- 
bably meaning arc lighting. The judge, however, 
held that the process was different from Sawyer and 
Mann’s, and that it was not a practicable one for 
producing filaments for glow lamps, because the 
thin parts of the carbon were not more heated than 
the thick parts, and hence there was no tendency to 
produce an even solid structure. He therefure 
pronounced the patent valid, and found for the 
plaintiffs. 








LONG DISTANCE TELEPHONY. 


Tue feasibility of telephoning to long distances 
is one of the most important electrical questions of 
the day ; and one which has been to a great extent 
solved. The time is close at hand now when people 
in distant cities will be able to talk with each other 
as if they were in the same or, at all events, dif- 
ferent rooms of a house. In Belgium, where the 
telephone is practically in the hands of the State, 
and the populous centres are not very far apart, 
this ‘‘ intra-urban ” or trunk line telephony has been 
introduced with success, chiefly under the superin- 
tendence of Mr. Van Ryssleberghe. In America it 
has also been adopted, but not to the extent which 
might have been anticipated, although expensive 
and successful experiments have been made in that 
country. It is supposed, however, that the Western 
Union Telegraph Company, which has a practical 
monopoly of the telegraphs of the United States, 
has something to do with this want of enterprise ; 
and that it is for financial, not technical, reasons 
that so little has been done in this branch of tele- 
phony, which is termed ‘‘ extra-territorial ” in 
America. Something, however, has been done, and 
several great cities of the east and west are in tele- 
phonic communication with each other, such as New 
York and Philadelphia. In Canada, too, there are 
examples of ‘‘intra-urban,” or, as we prefer to call it, 
‘tinter-urban” telephony. These are chiefly worked 
on the ‘‘ toll” system, by which 25 cents, or about 
1s., for five minutes’ use of the line is charged, 
the average conversation itself usually lasting two 
minutes, and the rest of the time being taken up in 
calling and preliminaries. 

In Belgium the fee is 1 franc for five minutes’ use 
of the line. 

In France, for example, between Paris and Rheims, 
Rouen and Havre ; in Germany, as between Berlin 





and Breslau ; and in Austria, as well as in Belgium, 
the Van Ryssleberghe system has been adopted ; 
and it is possible to use the ordinary telegraph lines 
for telephony while the usual telegraphic messages 
are passing. There are plenty of signs that long 
distance telephony will be upon us in a few years’ 
time in full force. Even in our own country, not- 
withstanding several distinct obstacles to its intro- 
duction, we have London and Brighton in commu- 
nication ; and in Lancashire and Cheshire there is 
a perfect network of trunk telephone lines between 
Manchester, Liverpool, Wigan, Staleybridge, Stock- 
port, Birkenhead, and so on. In Scotland, too, the 
National Telephone Company have done something 
in this direction. Owing to the fact, however, that 
the Government possess the telegraphs, and that 
inter-urban telephony must, to a certain extent, 
conjict with inter-urban telegraphy, we cannot 
expect a large and general introduction of the former 
into the United Kingdom until the telephone patents 
expire ; after which time the Post Office will be 
free to introduce long distance telephony on a scale 
suitable to the public interest. Probably, also, in 
America the Western Union Company will do like- 
wise, the expiry of the Bell and Edison patents 
having placed the telephone at their disposal un- 
hampered. The policy of our Post Office is pro- 
bably to keep the inter-urban telephony in its own 
hands, while leaving urban telephony still in the 
hands of private companies; a course which has 
been followed in Belgium. Either this policy will 
be followed, or both urban and inter-urban lines 
will be acquired ; for it is hardly likely that on the 
expiry of the patents, a business which is bound to 
be so profitable will be left free to the numerous 
private competitors for public favour which are sure 
to spring up when the microphone transmitter and 
the magneto receiver become public property. 

These remarks are inspired by a very instructive 
lectureof Mr. W. H. Preeceonlongdistancetelephony, 
delivered on the evening of Thursday, May 13th, to 
the Society of Telegraph Engineers and Electricians. 
Mr. Preece has, in his official capacity as electrician 
to the Post Office, made a special study of the sub- 
ject in America and Belgium, and has, moreover, 
made experiments in England. 

He began his lecture with some account of the 
progress of telephony in different countries, an 
account which tended to show that we are behind- 
hand in England. For instance, in December, 1885, 
there were no less than 325,500 subscribers to tele- 
phone exchanges in the United States, and 782 
exchanges. In Canada alone, the population of 
which is only about three millions, there were 1300 
subscribers. Whereas in the whole United King- 
dom there were only 13,000 subscribers. In New 
York and its environs there were as many sub- 
scribers as in the whole of Great Britain. Taking 
the Continental cities, Berlin heads the list with 4248 
subscribers, London comes next with 4193, Paris 
next with 4054, then Stockholm with 3825, and 
then Rome with 2054. 

Why is it that America is so far ahead of us in 
England ? It cannot be because of the rates charged, 
because they are heavier in America than here. 
There is no very satisfactory answer to this ques- 
tion unless it be the general one, sometimes heard, 
of Englishmen being too slow and conservative. 
Be this as it may, there is no doubt that in course 
of time the telephone will be generally used through- 
out this country ; and the remark brings us back 
to what is more properly our subject. 

Mr. Preece himself was one of the earliest experi- 
menters in long distance telephony, but chiefly with 
submarine cables. In 1879 he spoke through the 
cable between Dartmouth and Guernsey, a length 
of 60 miles ; and later on between Holyhead and 
Dublin, through a cable over 60 miles in length. 
He, however, came to the conclusion that it would 
be impossible to get good articulation through a 
length of over 20 miles of Atlantic cable. It may 
be remarked that at the Montreal meeting of the 
British Association Lord Rayleigh read a mathe- 
matical paper showing theoretically that speech 
could not be transmitted more than 20 miles through 
an Atlantic cable. The present writer, however, 
has heard and understood speech of the magneto- 
telephone through some 70 or 80 miles of Muir- 
head’s artificial cable made for the purpose of 
duplexing one of the Eastern Telegraph Company’s 
lines. 

In a cable, as in a long land line, the sibillant 
sounds are the first to disappear. These sounds are 
those of most rapid vibration, and induction destroys 
them first. The next higher tones follow, and the 





voice is altered to a graver timbre, approaching 
bass. Finally, it becomes muffled and indistinct, 
then dies out altogether. For good commercial 
talking it is necessary that the speaking heard should 
be not only loud but clear, the sibillant ‘‘S’s” and 
‘*C’s” being well defined. Induction, rather than 
resistance, is the great enemy to ‘‘commercial” 
speaking on long aérial lines, and on submarine or 
subterranean cables. Early experiments made with 
the magneto-telephone showed that lines of from 
300 to 500 or more miles in length could be spoken 
through. For example, speech was sent from 
Bombay to Madras across the breadth of India. 
But this line was clear of induction from neighbour- 
ing wires. The mere resistance seemed to matter 
little, provided the insulation was good enough. In 
more civilised countries there are many influences 
inimical to long distance telephony, which do not 
exist in such lines as that between Bombay and 
Madras. Nevertheless these have been to a great 
extent overcome. 

Not long ago an experimental line was made by 
the Post Office to test long distance working. It 
consisted of four gutta-percha wires crossed together 
so as to form the angles of a parallelogram. Speech 
could be distinctly heard for 20 miles, and under- 
ground for 39 miles. Four iron aérial wires were 
also run on the twist system between London, 
Liverpool, and Manchester ; but the longest distance 
for good commercial speaking obtained was about 
100 miles. At 150 miles speech was still good, but 
the finer tones were lost. At 170 miles it was still 
possible to hear, but at 200 miles nothing was 
heard. The wires were of No. 8 iron telegraph 
wire, and, as Mr. Preece remarked, the recent ex- 
periments of Professor Hughes have shown that if 
these wires had been of copper the experimental 
line would have been entirely successful. Self in- 
duction was the principal enemy, outside induc- 
tion being guarded against by the manner in 
which the going and returning wires crossed each 
other. 

Both Mr. Preece and Mr. Van Ryssleberghe have 
tested the truth of thisopinion. Lines of iron wire, 
which only give good speaking up to 150 miles, will 
speak to more than twice this distance with copper 
wire. Using a large compound copper wire, Mr. 
Van Ryssleberghe conversed with remarkable 
enunciation and loudness between New York and 
Chicago, a distance of 1010 miles. It was possible 
to hear Chicago speak while holding the receiver 
some little distance from the ear; and Mr. Van 
Ryssleberghe is of opinion that had the line been 
at least twice the length, good commercial speaking 
would have been obtained. He even stated to the 
Society in the discussion which followed Mr. Preece’s 
lecture, that he believed articulate speech could 
have been sent through 4000 miles of the same 
conductor. 

Results such as these appear to show that it is 
rather on the conductor than the instruments used 
that long distance telephony depends ; but this ob- 
servation, although to a certain extent true, is only 
one-sided. For.although with the instruments we 
already have much may be done by adapting the 
line to them, still it is also true that with the lines 
we already have much may be done by adapting 
the instruments to them. For example, as Pro- 
fessor Silvanus Thompson pointed out, if we had 
a more powerful transmitter, a transmitter sending 
stronger vocal currents, and a less sensitive re- 
ceiver, we would be more independent of induction. 
It is the sensitiveness of our receiver that lays it 
open to the disturbances of induction ; and it is the 
delicacy of the vocal currents of our transmitters 
which renders a sensitive receiver necessary. In 
the Hunnings transmitter we havea more powerful 
microphone than the ordinary ; and hence it was 
possible for the late Globe and Maintenance Tele- 
phone Company to use a hardier receiver, thus 
protecting the system against external influences. 

Professor Thompson observed that he and a 
fellow worker, presumably Mr. Jolin, had found 
that an alloy of copper and selenium gave a better 
articulation than carbon when it replaced the latter 
in microphones, but it possessed the drawback of 
being liable to become damp, and thus to give way 
in working. The fact, however, showed that the 
carbon microphone need not necessarily be the 
final form, and that other materials might be found. 
We may add that in the valve telephone of Pro- 
fessor Thompson, silicious and phosphor-bronze as 
well as selenium bronze may be used in the con- 
struction of the ‘‘ valve” microphone. 

The development of the instruments is, however, 
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a purely prospective matter at present, whereas 
the modification of lines to the existing instruments 
is already an accomplished fact. Mr. Preece him- 
self has recently constructed a line from Newcastle 
through Stockton and West Hartlepool, in which 
copper conductors are arranged on the anti-self- 
induction plan indicated by Professor Hughes, the 
telephone receivers being connected across between 
the going and returning conductors in a bridge 
wire. 

The anti-induction system of Mr. Van Ryssle- 
berghe is also very complete, as will be seen from 
the accompanying figure, where two ordinary tele- 
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graph wires I and I I, each used for telegraph mes- 
sages, are conjointly used as a telephone circuit ; 
the telephone T being connected in a bridge wire 
between them with two condensers C,, C,, one on 
each side of it, to prevent the telegraphic currents 
from interfering with each other. Inthe figure the 
coils E, E,, E,, E;, are four of the well-known 
anti-induction devices of Mr. Van Ryssleberghe, 
two to each line wire ; R, and R, are the relays 
working the telegraphic receivers; K and K, are 
the signalling keys of line I and line II. The 
batteries are shown at B and B, ; C, and C, are ad- 
ditional condensers, and the ‘‘ earths” are indi- 
cated by the broken lines with arrow-heads. The 
object of the anti-inductors is to cause the tele- 
graphic signal currents to rise and fall not abruptly, 
but in a gradual manner, so as not to cause a 
clattering noise in the receiving telephones. This 
is the system now used in Belgium and else- 
where; and Mr. Van Ryssleberghe kindly pro- 
mised the meeting to bring over his apparatus 
and give the Society, of which he is now a member, 
an opportunity of hearing a full description 
of it. Mr. Van Ryssleberghe took occasion to 
point out that the late Cromwell Fleetwood Varley 
was the first to devise a system of simultaneous 
telephony and telegraphy, and also to invent a 
speaking telephone. Mr. Van Ryssleberghe stated 
that he had made a good speaking telephone from 
the drawings of Varley’s patent. Varley’s 1870 
patent is probably the most ingenious of all his 
Inventions, and it is to be regretted that circum- 
stances prevented him from developing it further 
than he did. It will be interesting, however, to 
hear Mr. Ryssleberghe’s views on the matter, and 
his account of the successes of his own system. 

It may be added here that the Council of the 
Society of Telegraph Engineers and Electricians 
have addressed a petition or ‘‘ prayer” to Parlia- 
ment to expedite the passage of the new Electric 
Lighting Bill. 








THE SOUTH AFRICAN DIAMOND 
FIELDS. —No. III. 

Tus ‘Four Mines” or GriquaLanp WEst. 

THE relative positions of the four established 
inines of Griqualand West, Kimberley, De Beer’s, 
Bultfontein, and Dutoitspan, will be seen by refer- 
ence to the accompanying plan. Kimberley and 
De Beer’s are about one mile apart, De Beer’s 
and Dutoitspan about two miles, whilst less thau 
half a mile separates Dutoitspan from Bultfontein. 

Dutoitspan is by far the largest in extent of the 
four mines, but it is also the poorest, and though 
discovered earlier than the others it has remained 
the most backward in development. Bultfontein 
comes next in size, as also in date of discovery, but 
being richer in diamonds than Dutoitspan, it has 
been worked down more rapidly. The third in 
point of size and date of discovery is De Beer’s, with 
ground three times as rich as Bultfontein, and 
Consequently the De Beer’s workings are more 
developed than either of the two former mines. 








Lastly comes Kimberley, the latest discovered of | 


the four mines, and also much the smallest, but by 
far the richest, a cubic yard of Kimberley ground 
containing on the average as many diamonds as 
would be found in one yard each from the three 
other mines. 

The combined area of the four mines mea- 
sures about seventy acres, and the total value 
with machinery is estimated at ten millions ster- 
ling, or an average of 143,000/7. per acre. In addi- 
tion to the area of diamondiferous soil inclosed 
within the ‘‘ reef,” a certain reserve of land ad- 
Joining each of the mines is set apart as depositing 


sites, to afford space for spreading out the exca- | 


vated ‘‘blue ground” to enable it to weather by 
exposure to the atmosphere, though, as will be 
seen later, a considerable amount of mechanical 
assistance is required before the ‘‘blue” is suf- 
ciently pulverised to be ready for the washing 
machines, 

Each of the mines is divided into small squares, 
of about 100 yards area, called a “claim.” 
size of a claim in Dutoitspan and Bultfontein 
measures 30 ft. by 30 ft., and in Kimberley and 
De Beer’s 31 ft. by 31 ft. Owing to the slightly 


The | 


this question once for all. The deepest borings in 
any of the mines are in the underground works of 
the Kimberley Central Company, and as far as this 
prospecting has at present proceeded, it would 
appear that at a depth of 500 ft. to 600 ft., the 
hard rock on the north side of Kimberley mine, 
instead of continuing to dip inwards, actually re- 
cedes from the mine, thus regaining a certain 
area of claim ground. 

But, even assuming that the cutting in of the 
hard rock continue down to a 1000 ft. level, and the 
rate of encroachment remain the same—viz., 1 in 
10—there will still be a sufficiently large area of 
claim ground left to render any likelihood of the 
mines becoming exhausted exceedingly remote. 

It is only within the last three or four years that 
any exact‘oflicial returns have been made of the 
gross production and exports of diamonds from 
Griqualand West: Prior to 1882 the only statistics 
available are the Post Office and Customs returns, 
an export duty of one-half per cent. having been 
in force since 1876. But since the enactment 
of the Diamond Trades Act, which became law on 
the 1st of September, 1882, it has been compulsory 
for all diggers and dealers to lodge monthly returns 
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conical shape of the diamond-bearing ‘‘ pipes” or | 


mines, the number of claims within the ‘‘reef” is 


continually reduced as the mine is deepened. The | 


following Table shows approximately the number 
of claims originally at the surface, the actual depth, 
and the present number of claims now left in each 
of the mines : 


| Original | | Deepest | Present 





— | Number of | * a Open Numberof 
Claims. eer |Workings.| Claims. 
, te Pie | 
Kimberley .. 500 | 350 450 | 800 
De Beer's .. 600 | 200 370 | 400 
Bultfontein .. 1000 } 200 300 800 
Dutoitspan .. ee| 1500 | 160 290 1400 


' 


The amount of this inward inclination of the | 
sides of the ‘‘ pipes” differs greatly in different | 
parts of the same mine; in other words, the pipe is | 
not uniformly conical, but converges at varying | 


angles in successive sections of its circumference, 
the limits of variation being from 1 in 2 to 1 in 12. 
The average dip of the face of the shale above the 
hard rock is about 1 in 3, but, as might have been 


expected, these upper and softer layers of contain- | 
ing rock have been more disturbed during upheaval | 
of the mine than the lower and harder strata, and | 


as a consequence the average converging angle of 


the hard rock is only about 84 deg. with the | 


horizon, or a dip of lin 10. It is evident that this 


‘‘cutting in” of the sides of the mine cannot ex- | 
tend indefinitely, if (as all authorities are agreed) | 
| average value per carat of the entire finds, although 


the diamond-bearing rock now filling these ‘‘ pipes” 
or funnels has been raised from below. But no 
deep bearings have been made that could settle 
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Depositing Sites 


with the chief of the detective department in Kim- 
berley of all diamonds passing through their hands, 
and yet even these returns are far from represent- 
ing the actual total yield of the mines, as unfortu- 
nately, in spite of the severe penalties enforced, 
the industry labours under the incubus of an 
extensive illicit traffic in stolen diamonds, the 
gross amount of which is estimated at a fourth 
to a fifth of those which actually reach their legiti- 
mate owners. 

The following Table gives an abstract of the 
registered production of the four mines during the 
3} years from the Ist of September, 1882, to the 
3lst of December, 1885 : 

















| Average 
| Gross Produc- , : ad 
a Br peheg ig Valuation. per 
tion in Carats. | Carat. 
| £ |e a 
Kimberley eel 2,494,985, | 2,306,315 | 19 2) 
De Beer's .. | 1,631,072 | = 1,672,724 | 20 4 
Bultfontein 1,848,508} | 1,863,548 | 20 1} 
Dutoitspan 1,684,0693 | 2,337,390 | 27 8} 
7,660,635 8,269,977 


Total of the four mien | 21 


It will be noticed that the value per carat of the 
Dutoistpan diamonds is from 35 to 40 per cent. 
higher than that of the other three mines. This is 
due to the much better quality in point of size and 
purity of the Dutoitspan diamonds. In the other 
mines an immense number of small and minute 
diamonds are found which necessarily reduce the 


they materially enhance the profits of working. 
The average of Kimberley Mine is further reduced 
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by the considerable amount of ‘‘ débris” washing 
that goes on there, that is, passing through the 
washing machine the mounds of pulverised yellow 
ground that have remained from the dry sorting of 
the early days, which consisted in sifting by hand the 
ground brought from the mine, the scarcity and cost of 
waterrendering any process of washing impracticable. 
As a matter of course the finer diamonds were not 
saved by such a rough method, and, therefore, the 
present ‘ débris’ washing around Kimberley Mine, 
whilst increasing the total production, naturally 
reduces the average value per carat. 

The diamonds produced by each of the four mines 
differ so distinctly in character that experts by ex- 
amining a parcel can tell at once from which of the 
inines it has been collected. In Bultfontein the 
diamonds found are of a smaller average size than 
in any-of the other mines; on the other hand, in 
Bultfontein a larger number of white stones are 
found, and but for the fact that the larger Bult- 
fontein stones are invariably flawed and spotted 
their superior colour would raise their value above 
that of Dutoitspan even. The largest Bultfontein 
stone on record was one of a little over 150 carats, 
found on the north-east side of the mine in the 
latter part of 1884. In Dutoitspan many diamonds 
of 300 carats and over have been found, the largest 
being one of 404 carats, discovered in the claims of 
the Griqualand West Company on September 29, 
1885. The distinction between Kimberley and 
De Beer’s stones is not so great as to be easily de- 
scribed. 
found in the claims of the Victoria Company on 
March 27, 1884; it weighed 302 carats, and like 
nearly all the largest stones from any of the mines, 
was yellow-coloured and octahedron in shape. It 


is perhaps not generally known in England that | 


though the octahedron is the true form of crystalli- 
sation of the diamond it is most frequently found in 
irregular shapes varying from a perfect sphere to a 
flat triangular sheet, termed a ‘‘maccle.” It also 
occurs in all the colours of the rainbow, the various 


shades of yellow being the most predominant. The | 


following is a list of the main colours distinguished 
by diamond merchants, arranged in order of de- 
creasing value : 

1. Blue white. 

2. White. 

3. Cape white. 

. Byewater. 

5. Light yellow. 

3. Yellow ; comprising five or six different shades, from 
light to dark yellow. 

7. Fancy; including any colour but yellow, such as 
orange, brown, &c. 

8. Black ; non-transparent black and grey stones, used 
for cutting and drilling. 


There is hardly a limit to the value of the purest | 


white stones, exceeding 10 or 12 carats in weight ; 
they may readily fetch 20/. to 100/. per carat. 


The famous Porter-Rhodes diamond found on the | 


12th of February, 1880, in claim No. 375 (now 
part of the Kimberley Central Company’s block) 
was a pure white octahedron weighing 150 carats, 
and valued at 60,000/. Within the last few 
months a South African diamond has been cut 


The largest stone from De Beer’s was | 


| In sorting rough diamonds into parcels for the 
| market, besides the division into colour and sizes, 
it is customary to arrange them under the three 
| groups of pure stones, cleanage and boart. Under 
| the first group are comprised all perfect stones, 
| both white and yellow, which are free from 
| spots, flaws and cracks, no matter whether regu- 
|larly octahedral in shape or otherwise. The 
| second group includes by far the largest number of 
'diamonds found in nature, which being either 
| broken pieces of larger diamonds or flawed by 
internal defects, require to be cleft into two or 
more pieces before cutting. The third group are 
| black, grey, and untransparent diamonds, so full of 
| defects that no art can make brilliants of them, but 
their value for cutting purposes is well known, and, 
| those which are tough enough for use in rock drills 
| fetch a high price. 
| One ofthe peculiarities of Bultfontein Mine is the 
|remarkable uniformity in the class of diamonds 
| found there ; not only is there comparatively little 
| difference in the value of the ground in different 
| parts of the mine, but the diamonds resulting from 
| the ‘‘ wash” of any single day or longer period are 
| found after sorting to fall under the three groups 
| above described in a pretty nearly constant pro- 
portion. From an analysis of several ‘‘ digger’s 
parcels” (i.e., unsorted mixtures of good, bad, and 
| indifferent stones, just as they came from the mine), 
it is found that even in parcels of 1000 carats and 
| over, there is regularly from 60 to 70 per cent. of 
cleavage and from 15 to 20 per cent. each of pure 
stuff and boart. The greatest contrast to this is 
found in Dutoitspan where it is impossible to con- 
jecture from one day to another even in the same 
layer and spot of ground what the finds are likely 
to be. In a Bultfontein digger’s parcel fetching 
an average of 20s. per carat, the cleavage would 
probably be valued at 17s. 6d. to 19s., the boart at 
2s. 6d. to ds., and the pure stones at 20s. to 50s. ac- 
cording to size, Stones of over 10 carats are of rare 
occurrence in Bultfontein. The provisions of the 
Diamond Trades Act require diamonds of over 
10 carats weight or 100/. value to be separately 
registered. 

The following is an abstract of the export returns 
from the Kimberley district from September 1, 
| 1882, to March 31, 1885, a period of two years and 
| seven months: 
| Gross number of carats ... 

alue ge 
Average per carat ce oe 
Number of stones of 10 carats 
and over... eh wee sae 
Weight in carats ... iee 
Average weight ... es ae 
Number of stones of over 100/. 
value... —- a a6 
Weight in carats... 
Total value ba 
Average per carat 
weight per ston 
value 


6,137,674 
7,406,031. 
24s. 14d. 


33,042 
551,739 


” ne 55 carats 
” ” 1901. 

The above returns include 179,896 carats valued 
at 310,608/. or 34s. 6d. per carat, diamonds im- 


ported into Kimberley during the same period from 





Title. Where Found. | 





The Grand Mogul. ‘ 
Illicit Stone 


sie South Africa in 1885 - 
The Regent or Pitt as 


Near Golconda 
The Spalding or Stewart 


Star of the South .. 
Koh-i-Noor .. 


Vaal River diggings, 1872 
Bagagem, Brazil, in 1853 
India .. a ss ae 


Bo 


in Europe, and is reported to be the finest gem 
in the world. Its present weight is 230 carats, 
the rough weight having been 457 carats. The 
origin of this magnificent stone is unknown, and it 


is too probable to have been stolen in the claims of | 
its lawful owner, who has thus been defrauded of | 


a fortune. 
Mogul,” in the possession of the Shah of Persia, it 
is by far the largest brilliant in existence. The pre- 
sent weight of the ‘“‘Grand Mogul” is 279,%, carats, 
and it is supposed by some to have been originally 


part of the same stone which yielded both this gem | 


and the koh-i-noor ; its original weight in the rough 
having been 780$ carats. The present weight of 
the koh-i-noor is only 106}, carats. 

The above list vf some of the largest cut diamonds 
in the world may serve the purpose of ready com- 
parison : 


Near Golconda in the year 1550.. | Shah of Persia .. oe Pa be an 

.. _ALondon syndicate. 

Was sold to the Duke of 
Pitt’s grandfather in 1711 .. 

Messrs. Pettar-Leverson, London 


Presented to the Queen by the East India 
Company in 1850 oe es on es 


With the exception of the ‘Grand | 


Weight in Carats. 
By whom Owned. 


Cut. 


279% 
230 
1363 


ti | 
Rough. | 
7803(?) | 
457 
410 


‘Orleans by William 


\ 
288 | 
2544 | 
186} | 





ught by an Indian rajah for 160,000. 138} 

106;', 

|the Orange Free State, the River Diggings, and 
| other parts of the colony, England, &c., whilst the 
actual production of the four mines in the same 

| period was 5,993,630 carats valued at 6,689,042/. or 
22s. 33d. per carat. 

The following Table summarises the distinctive 
characteristics of the four mines in point of diamond 
production that have been detailed above, the 
names in each column being arranged from best to 
worst : 


Quality. Value per 


Purity. Size. Colour, Ceres 





Dutoitspan  Dutoitspan | Bultfontein | Dutoitspan. 
(Kimberley | De Beer’s | Dutoitspan | (De Beer's 
De Beer's) | Kimberley (Kimberley |Bultfontein 
Bultfontein Bultfontein De Beer’s) | Kimberley) 


| Kimberley 

| _ De Beer’s, 
Bultfontein 

| Dutoitspan 








Where names are bracketted together the differ- | 


ence between them is not sufliciently great to make 
a hard-and-fast rule of the arrangement given. 
Though Dutoitspan stones always fetch a much 
higher price than those of the other three mines, 
the relative price of these latter fluctuates con- 
tinually. This may be seen from the total annual 
average realised per carat in the several mines : 





= | 1882, 1883. | 1884. 





| last four | 
; months. | 


ea. 
17 10} 
20 5 


BG: 

19 9 

23 «33 
94 
5} 


Kimberley 
De Beer’s 

Bultfontein 
Dutoitspan 


20 
30 





| ¢ 20 O} | 
| 82 OF | 26 4 

This fluctuation of relative values would be even 
more apparent if, instead of the averages for a 
whole year, the respective prices from month to 
month were set down. It will be sufficient to quote 
the maximum and minimum reached within the 
above period in each of the mines : 





Lowest Price 
Realised per Carat 
in 34 Years. 


Highest Price 
Realised per Carat. 





s. d. 
28 2h\Aug., 1885 .. 
26 7}Feb, 1883 .. 
31 10}/Aug., 1885 
40 4 March, 1883 


Kimberley 
De Beer's 

Bulfontein 
Dutoitspan 


.. Sept., 1882 .. 
.. April, 1884 .. 
.. Sept., 1882 .. aa 

3: SaR & 





The year 1883 was a most disastrous one for the 
diamond industry, owing to the great fall in prices 
being accompanied with excessively high cost of 
production, a continuous drought having forced up 
rates of carriage (by bullock wagon). In 1884 there 
was a considerable revival, and though prices fell 
again in the following year to even below the 
average of 1883, the near approach of the railway 
and increased attention in reducing working ex- 
penses, left a fair margin of profit to most diggers. 

It is gratifying to be able to report a very mate- 
rial increase of prosperity since the beginning of 
the present year. The gross value of exports, which 
in December last averaged only 19s. 54d. per carat, 
rose in January, 1886, to 21s. 67d., in February to 
22s. 107d., and in March to 22s. 117d. As a conse- 
quence very large dividends have been paid by the 
leading Kimberley and De Beer’s mining companies, 
amounting to from 2 to 6 per cent. per month, the 
total dividends declared at the end of March, 1886, 
having reached within a few pounds of 100,000/. 





NOTES. 
A ParaFrFIN PHOTOMETER. 

Messrs. YEATES AND Son, of Dublin, have con- 
structed for Dr. Konig a photometer, which the 
latter considers superior to that of Bunsen. It 
consists of two quadratic prisms of cast paraflin, 
connected together on one side, and having between 
a leaf of silver or tinfoil. Light from one source 
falling on one of the prisms makes it appear clear 
white by the reflections ; and as the metal sheet 
intervenes the light cannot penetrate to the other 
prism, which therefore appears dark. But a second 
light placed on the other side can make the other 
prism appear equally bright ; and the relative dis- 
tances of the two lights from the prisms by the law 
of inverse squares gives the ratio of the intensities 
of the two lights. 


New RapiopHones. 

M. Mercadier has devised a radiophone of a 
very simple kind. It is in fact simply a microphone 
with the supports of the carbons fixed to a thin 
diaphragm or plate of varnished pine. The micro- 
phone is connected to a magneto receiver with or 
without induction coil and in circuit with a battery. 
In exposing the diaphragm to the action of intense 
radiation, rendered intermittent by a revolving 
wheel or screen pierced with holes, the telephone 
gives out a note corresponding to the oscillations of 
the radiant energy. Further, a telephone trans- 
mitter with its iron diaphragm to the radiation 
gives out a corresponding note in the receiver. The 
effects are increased by smoking the diaphragm, or 
using a powerful source of light such as the oxy- 
hydrogen or arc light. 


EEctric REsIsTANCE OF ALCOHOL. 

M. Foussereau has continued his researches on 
the resistances of some of the bodies in general use 
and has established that the resistance of alcohol 
varies greatly, not only with the percentage of water 
but much more with the slightest trace of salts— 
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especially alkalies—and of acids. The specific re- 
sistance of a good alcohol is between 2.5 and 3.68 
megohms, but one sample, specially distilled in a 
copper still, purified over lime and baryta, gave a 
resistance of 7.031 megohms, which fell to 2.823 
after the alcohol had for two hours been kept in a 
glass bottle. Porcelain vessels do not influence the 
alcohol ; from glass the alcohol dissolves traces of 
alkali sufficient to frustrate any determination. 
M. Foussereau had established that for distilled 
water and some fused salts the resistances vary as 
the coefticients of internal friction ; for alcohol this 
coefficient varies much more rapidly than the re- 
sistance. 
THE Economic SOUNDER. 


The economic sounder of Messrs. Greeley and 
Co., of New York, claims a good many advantages. 
The self-shunting sounder contains two sets of re- 
sistance, and is so constructed that there are only 
the usual three ohms in its coils when the circuit is 
open, so that it responds to the closing of the cir- 
cuit with all the activity of the ordinary sounder. 
But as soon as the armature lever strikes the anvil 
it throws 100 ohms into circuit, thus preventing 
the rapid absorption of battery force incidental to 
short circuit. Where the sounder is kept in most 
active use the saving is supposed to amount to 
80 per cent. ; in railroad offices and small country 
stations the saving is said to run up to 96 per cent. 
The inconvenience of renewing the battery is fur- 
ther diminished. Further the economic sounder 
has a soft agreeable tone far preferable to the rack- 
ing thud of the ordinary Morse ; and the upstroke 
and downstroke are easily distinguished in tone, 
facilitating the translation of the sounds, The 
tendency to stick is further claimed to be reduced 
by the peculiar connections of the economic sounder. 


PrRactTiIcAL MANUFACTURE OF HypbROGEN Gas. 


A novel method, invented by MM. Felix Hem- 
bert and Henry, of manufacturing hydrogen gas 
on a large scale, has been briefly described by 
them in a communication to the French Academy 
of Sciences. Ina retort, superheated steam in fine 
jets is passed over coke in the state of incandes- 
cence. The gas mixture generated, which consists 
of equal volumes of hydrogen and carbonic oxide, 
is made to circulate in a second retort, also heated 
to a red glow, containing obstacles of a refractory 
material, so that the gases are well mixed and 
heated. At the same time more steam heated to 
the point of dissociation is admitted into this retort. 
The theory requires an excess of water vapour to 
insure the complete oxidation of carbonic oxide, 
the gases decomposed forming carbonic acid (car- 
bon dioxide) and hydrogen gas. It is claimed that 
3200 cubic metres of hydrogen gas can be obtained 
per ton of coke, at a cost of 0.015 francs per cubic 
metre, equivalent to approximately one-tenth of a 
penny per cubic yard. When M. Fages first made 
hydrogen out of coal and water, he could furnish 
hydrogen gas at 0.044 francs a cubic metre. 


A ComMBINED THERMOPILE AND GALVANOMETER. 


Professor George Forbes has brought out a 
combined thermopile and galvanometer which is a 
very sensitive measurer of radiation. The latest 
form made consists of a wedge half of antimony and 
half of bismuth, the division being made by the 
medial plane perpendicular to the three rectangular 
faces of the wedge. The apex of the wedge is cut 
off by a plane parallel to the base of the wedge and 
exposing a surface 1} centimetres wide, which is 
coated with lamp-black and forms the receiving 
surface of the pile. The base of the wedge is 
6 centimetres wide. A hole about 1 centimetre in 
diameter, is drilled through the two sides of the 
wedge, so as only to leave a thin wall along the 
junction of the metals at the surface which receives 
the radiations. A Thomson galvanometer cell, with 
suspended mirror and magnet, is inserted in this 
hole and the instrument is complete. It is placed 
inside a brass box with a cone to receive the 
radiations; and the metals themselves form the 
galvanometer coil. The resistance of such a pile 
and coil is very low, and its sensitiveness thereby 
increased. Moreover the mass of metal acts as a 
damper on the vibrations of the magnet, and 
produce a dead-beat effect of the mirror and light 
spot reflected on the scale. The diameter of the 
cone to receive the radiations is, at its mouth, 
2 centimetres. A candle at a distance of 30 centi- 
metres from the mouth of the cone gave a deflection 
of 52 divisions, a reading being easily made correct 








to one division. A duplex lamp burning paraftin 
oil at a distance of 14 metres gave a deflection of 
60 divisions, 


RECLAMATION OF AMERICAN SWAMPS. 

The level of some of the large American lakes 
has risen since the settlement and cultivation of 
their borders. The rising of Lake Michigan at 
Chicago is sufficient to be noticeable by those 
familiar with fixed points along the shore. Salt 
Lake has risen 2ft. since the Mormons settled in 
that vicinity, and by irrigation cultivated the land. 
There are numerous geological evidences that the 
great Salt Lake once filled a large basin, and the 
presumption now is that the uniform rainfall in- 
duced by the even distribution of water on this 
cultivated land, has brought about the recent rise of 
level. At the present time there are two extensive 
schemes for lowering the surfaces of lakes. The 
boldest of these projects consists in the drainage of 
the southern portion of the State of Florida, where 
the early Spanish explorer vainly sought for the 
fountain of youth. This region is very nearly level, 
but slowly rises to an elevation of 60 ft. above the 
sea; it is traversed by small rivers with long 
names, conferred by the aborigines, but the rank 
tropical growth impedes their flow. A grant of 
land has been made to the projectors of the scheme, 
and a canal dredged from the Gulf of Mexico, and 
by the flow through this canal, 4,000,000 acres of 
swamp have been reclaimed, and it is expected that 
the completion of the work will eventually reclaim 
22,000,000 acres. The main canal running across 
the State will furnish a course by which vessels 
sailing between ports on the Gulf of Mexico and 
the Atlantic coast, will reduce their voyage 250 
miles. A similar work is in course in California, 
and contemplates the lowering of Lake Tulane 15 ft. 
by means of a canal 40 miles long, thereby reclaim- 
ing 375,000 acres, while water will be used to irrigate 
and render fit for cultivation 400,000 acres of land. 
The canal will discharge into the San Joaquin River 
at the head of navigation, and it will thereby in- 
crease the depth and make the river suitable for 
heavier shipping. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 15, 1886. 


SENSATIONAL statements are appearing concerniog 
the early foreclosure of the Reading Railroad Com- 
pany’s property, but Mr. Gowen to-day denies the 
correctness of the rumours, and states that the reason 
for the withholding of his long talked-of plan, is that 
his capitalists are not yet prepared, but will bein a 
few days. He has no fears of foreclosure under the 
Reading general mortgage. The Morgan-Welsh syndi- 
cate are crowding the Reading as vigorously as possible 
in the interest of the Pennsylvania Railroad Company, 
who have had an eye on that property for years, but 
the two factions are pretty equally balanced as re- 
gards financial resources, and it is therefore impossible 
to predict the outcome of the next thirty days. Traffic 
is improving. Anthracite coal is advancing slowly in 
price and in demand. Stocks are low at distributing 
points, and the demand from all quarters for the rest 
of the year will be on the 35,000,000 ton basis. The 
Wall-street operators have been endeavouring to raid 
coal stocks without success. The Baltimore and Ohio 
Railroad Company now using the Pennsylvania lines 
from Philadelphia to New York, contemplate releasing 
themselves from their contracts by the use of round- 
about lines fifty miles longer than the present route, 
which will be used, pending the plan of the terminal 
facilities at Philadelphia. President Garrett, of the 
Baltimore and Ohio Company, was in Philadelphia 
this week for the purpose of urging forward the com- 
pletion of the remaining miles of track, and it is now 
believed that by July 1, traffic will be opened on that 
line between Baltimore and Philadelphia. Three million 
dollars are being expended in and near Philadelphia by 
that company, and its station facilities here will be on 
a grand scale. More contests are in progress between 
the Pennsylvania and those representing the nearly 
defunct South Pennsylvania Company, but the larger 
stockholders of that company are determined upon 
building an independent line of road between Philadel- 
phia and Pittsburg; and certainly have the financial 
ability to do so, as soon as some legal complications are 
cleared up. Inquiries are in market this week for 
60,000 tons of steel rails for Western roads which are 
to be built during the last half of the year. Some of 
this mileage will be built between Chicago and St. 
Paul, and some between Chicago and Kansas City and 
between that point and Omaha. There are indications 
of very active railway building in the States west of 
the Mississippi. The projected mileage there is esti- 
mated at no less than 12,000 or 13,000 miles, one-third 
of which it is thought will be completed this year and 





probably more. The steel rail syndicate will increase 
its allotment 200,000 tons at an early day. Rails are 
selling this week at 35 dols. to 36 dols. in small lots in 
Pennsylvania mills, and offers are under consideration 
at 34 dols, in 5000 to 10,000 ton lots. Rails have gone 
as high as it is possible for delivery at coast points. 
Labour troubles continue to occupy a great deal of 
attention, although they are confined chiefly to shop 
employés, all agitations on railroad lines having dis- 
appeared, 





THE INSTITUTION OF CIVIL ENGINEERS. 

THE annual general meeting, to receive and deliberate 
upon the report of the Council on the condition of the 
Institution, with the annual statement of the accounts, 
and to elect the Council and officers for the ensuing year, 
was held on Tuesday, May 25, Sir Frederick Bramwell, 
F.R.S., the President, being in the chair. 

As fifty years had elapsed since a connected account 
had been given of the origin and progress of the Institu- 
tion, it was thought not inopportune to submit a condensed 
narrative of the successive steps by which its present posi- 
tion had been arrived at. 


Historical Norior. 


The constitution had in the interval been gradually 
changed for the purpose of rendering the by-laws more 
definite and consistent with the Royal Charter of Incor- 
poration, granted June 3, 1828. Thus, in 1838, the quali- 
tications of members and of associates were modified, and 
a class of graduates was formed, intended to embrace 
young men in course of education as engineers, like the 
present students ; but, differing from the course subse- 
quently pursued with the students, full corporate privi- 
leges were given to the graduates—a step which after- 
wards led to much inconvenience. In 1846, the 
qualifications of candidates for admission were more 
accurately defined, those of members being made some- 
what more strict, while those of associates were widened, 
so as to comprehend a larger range of individuals. The 
corporate privileges of graduates were at the same time 
curtailed; in fact, that class was virtually allowed to 
become extinct. In 1867, however, the class of students 
was established, the essence of the provisions then passed 
being that the members of this new class, while enjoying 
many special privileges, should have no corporate rights, 
and should only be admitted by, and remain at and dur- 
ing the pleasure of, the Council. In December, 1878, an 
amendment of much importance took place. Since the 
extinction of the class of graduates, the Institution had 
consisted essentially of two classes, called ‘* members” 
and *‘ associates.” The persons composing the latter class 
were defined to be ‘‘ not necessarily civil engineers by 
profession, but whose pursuits constitute branches of 
engineering, or who are, by their connection with science 
and the arts, qualified to concur with civil engineers in 
the advancement of professional knowledge.” It was the 
custom to confine the admission to the class of members 
to persons who had acquired some eminence and standing 
in the profession, and to place young practitioners in the 
associate class till they were considered qualified for the 
higher one, when they were transferred. But many of 
the associates thought it a hardship that they should be 
called by a name which did not imply full fellowship, and 
should be classed with persons ‘‘ not necessarily civil engi- 
neers.” Several schemes for dealing with this complaint 
were suggested, and ultimately, on December 2, 1878, the 
present constitution was adopted, namely, that the corpora- 
tion should consist of members, of associates entitled to 
the privileges of corporate membership, and of honorary 
members, There was also the important class of associates 
attached to the Institution, but without corporate rights. 
These were persons not civil engineers by profession, but 
of eminence in some other walk of life, as scientific men, 
contractors, railway managers, military engineers, and 
others. The class of students has been already referred to. 

The Council.—In 1838 the composition of the governing 
body was altered. Previously it had consisted yaclaang 
the president and four vice-presidents) of twelve coun- 
cillors, chosen entirely from the class of members ; but it 
was then deemed advisable to add two selected from the 
associate class, and one additional from the member class, 
making the total number fifteen. In the session 1839-40, 
this number was increased to seventeen, two being from 
the associates as before. A formal requisition having 
been received, a special general meeting was held on 
May 3, 1855, to consider propositions for making certain 
changes in the constitution of the Council, such as caus- 
ing a certain number to retire every second year. After 
full discussion, these propositions were withdrawn. In 
the session of 1871 a numerous body of members proposed 
that the number of the Council should be increased to 
twenty (the maximum permitted by the charter), and that 
a broader basis of election should be adopted. Two special 
general meetings were held, at the first of which the in- 
crease was carried, and at the second it was resolved to 
alter the mode of preparing and printing the balloting 
lists. ‘Two years afterwards it was suggested that absent 
members should have the power of voting for the Council 
by voting papers ; but it was found, apart from the merits 
or otherwise of the proposal, that this would be incon- 
sistent with the provisions of the charter. The suggestion 
was renewed in 1883, with the same result. 

The Presidentship.—At the end of 1844, an alteration 
was made which had materially influenced the future of 
the Institution, This was a change in the duration of 
the presidentship. Mr. Walker had occupied the chair 
since the death of Telford, a term of ten years; and 
altnough the regulations required annual election, there 
was an implied understanding that the appointment 
should be a permanent one, It had, however, been re- 
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presented that a shorter period for the tenure of the office 
of President, and of the other posts in the Council, would 
be advantageous. As the result of several meetings, Sir 
John Rennie was elected President, and took his seat at 
the ordinary meeting on February 4, 1845. Certain 
changes were then made in the by-laws, to the effect that 
in future no member should be nominated by the Council 
for election to the office of President for more than two 
years consecutively, and that at the expiration of such 
two years he should not be re-eligible for three years. In 
the report for 1880, the Council alluded to the existence 
of a general feeling that it would be desirable for a Pre- 
sident in future to hold office for one year only, and that 
the practice of nominating the same person for two years 
consecutively should be discontinued. In consequence, 
the then President, M. W. H. Barlow, F.R.S., intimated 
that he did not wish to be proposed for President a second 
time. Since that date there had been an understanding 
that the President should hold office for one year only, 
on oi there had been no change on the subject in the 
y-laws, 

The Secretaries.—During the year 1837, Mr. Thomas 
Webster, M.A., a well-known barrister, was appointed 
to the office of secretary. In the session 1839-40, it 
appeared to the Council that the increasing business 
required the whole and undivided time and attention of 
a properly qualified gentlemen to fill the position as a 
paid officer, and it was taken, on this condition, by Mr. 
Charles Manby, who entered upon the duties at mid- 
summer, 1839. He held the post for seventeen years, and 
subsequently continued to act as honorary secretary till 
his death, on July 31, 1884. The present secretary had 
held office for thirty years. In January, 1885, Dr. 
William Pole, F.R.S., was appointed honorary secretary 
in succession to Mr. Manby. 

The Publications.—The proceedings were first published 
in 1836, when a handsome quarto volume of Transac- 
tions was issued, containing a certain number of selected 
papers. This was followed in 1838 by a second similar 
volume, and in 1842 by athird volume. In the mean 
time, in 1837, the publication of the smaller Minutes of 
Proceedings in octavo was commenced. A fourth volume 
of quarto Transactions had been contemplated, but on 
account of the great cost the matter was referred to a 
Committee for consideration, The report of that Com- 
mittee represented that the quarto form, with elaborate 
plates, was found, as it had been in other societies, to be 
too expensive; that the selection of certain papers, to 
the exclusion of others, might be considered invidious ; 
and that the delay in the publication of the papers was 
prejudicial to the interests of the authors, and had pre- 
vented many valuable communications being presented. 
These arguments prevailed, and it was decided that, from 
March 12, 1844, the papers should be printed in octavo in 
full, with the necessary illustrations. Thereafter, until 
the year 1870, the Minutes of Proceedings for each 
session were contained in one volume; but then it became 
necessary to issue two volumes annually, owing to the 
increasing bulk of the Proceedings. Three years later, 
it wasthought desirable to introduce some material ex- 
tensions, itherto, only such papers were printed which 
had been read and discussed ; but these were necessarily 
limited in number, while many others were received of 
such importance as to demand publication. Accordingly 
it was decided to add a second section for communications 
not read at the meetings, to be called ‘‘ Other Selected 
Papers,” a departure that had been highly appreciated. 
At the same time a further addition was determined on, 
namely, the organisation of a scheme by which the 
volumes should contain a summary of information, 
gathered from the transactions of foreign engineerin 
societies and from foreign scientific periodicals on al 
branches of professional knowledge, so as to afford a 
record, however brief, from year to year, of the progress 
of engineering science. The Minutes of Proceedings 
were then enlarged to four volumes annually, brought out 
at as nearly equal intervals as possible, and they con- 
tained a full account of all matters of professional interest. 
Copies were sent, post free, to every member of every 
class, wherever resident. 

The House.—In March, 1820, rooms were hired at 15, 
Buckingham-street, Adelphi, and in 1834, a small house 
was taken at No. 1, Cannon-row, Westminster; but as 
the numbers increased, the accommodation was found to 
be too limited. It was then attempted to obtain from the 
Government, as other scientific societies had done, apart- 
ments in Somerset House—an application that was fortu- 
nately unsuccessful—so that suitable premises had to be 
suught elsewhere. It happened, just at this time, that 
a house was found in pee tem the most appropriate situa- 
tion that could have been selected, and at Christmas, 
18°9, the Institution entered into possession of the 
premises at No, 25, Great George-street. Here a meeting- 
room, about 30 ft. square, was erected in the rear of the 
front house, and in it the meetings were continued for 
several years. In 1846, the necessity for a larger room 
became urgent, and then on the s:sme area, by encroaching 
on the middle of the block, a meeting-room measuring 
40 ft. by 30 ft. was built, and other alterations were 
effected, ata cost of 4350/7. To meet this outlay it was 
arranged that every member should subscribe 7/. 7s., and 
every associate 4/, 4s., and that new members and 
associates should enter into an obligation to contribute 
like sums to form a ‘‘ Building Fund” for defraying future 
expenses of the same kind. To provide, however, for 
the immediate requirements, debenture bonds of 100/. 
each, to the extent of 2500/., were issued, all of which were 
in some way or other subsequently surrendered and 
cancelled. Again, in 1865, it became apparent, owing to the 
great increase in the numbers and to the large attendance at 
the meetings, that further accommodation was needed. The 
subject then received the constant and serious consideration 
of the Council, when a recommendation was made that 





Nos. 15 and 16, Great George-street should be acquired, 
and that on that site an entirely new building should be 
erected. The cost of carrying this proposal into effect was 
estimated at about 60,000/., which it was suggested should 
be defrayed partly by private subsciptions, partly out of 
the funds of the Institution, and partly by raising money on 
mortgage. This proposal was subsequently negatived, and 
it was decided that the subscription list, which amounted to 
about 25,000/., should be withdrawn. The matter was 
allowed to remain in abeyance for a short time, but in 
April, 1868, two projects were submitted to a special general 
meeting, at which oneof them, for enlarging the building 
on the existing site with the addition of the ,back part of 
No. 24, Great George-street, was adopted, constituting 
the building essentially as it at present existed. e 
cost, inclusive of furniture, amounted to between 17,0001. 
and 18,000/., which was paid for entirely out of the accu- 
mulations of the building fund, of the unconditional 
bequests, and of Institution investments, leaving stocks 
of the nominal value of 3000/. to meet future contingencies. 
After a lapse of eighteen years, the Council stated that 
although the meeting-room, 60 ft. long by 40 ft. wide and 
30 ft. high, was fairly large enough, except on extra- 
ordinary occasions, this could not be said of the library 
nor of the offices, which were very insufficient and un- 
suitable for the increasing business. 

The Roll.—In 1836 there were on the register 146 
members, 100 associates (many of whom were afterwards 
transferred to the class of members), and 14 honorary 
members—together 254. The gross numbers at subse- 
—_— decennial periods were 600, 797, 1339, 2884, and on 

arch 81 last, 5100. 

Finance.—During the period under review, it was stated 
that while the annual receipts from all sources amounted 
in 1836 only to 718/., in the last session they had risen to 
19,9457. In the year 1860, the first investment was made 
on capital account, being the sums derived from life com- 
positions (in lieu of annual subscriptions) and from fees on 
entrance, neither of which receipts could be regarded in 
the light of annual income. This practice had since been 
regularly continued, and had resulted in the Institution 
at present being possessed of stocks of the noininal, or 
par, value of 57,000/., their market value being about 
66,000/. During the interval the life compositions and 
admission fees together realised 50,045/., and the uncon- 
ditional bequests 80887. The cost of the rebuilding of the 
premises in 1868 had therefore practically been paid for 
out of income, although the annual subscriptions of the 
members of all classes had not been increased since they 
were fixed on their present scale in December, 1837. 

In the report, of which the above was a summary, the 
foregoing matters were referred to in consecutive and 
chronological order. It was next considered desirable to 
give a further account of the constitution, of the objects 
for which the Institution was established, and of the way 
in which those objects were sought to be carried out. 


CONSTITUTION, 

The persons for whose benefit the Society had been 
formed were defined by its chartered title The Institution 
of Civil Engineers, As the exact meaning of the words 
“civil engineers” had given rise to much discussion the 
Council considered it desirable to state the sense attached 
to them by the Institution. The charter defined ‘‘the 
profession of a civil engineer” as ‘‘ The art of directing 
the great sources of power in Nature for the use and con- 
venience of man,” and some examples of this definition 
were given. But it was pointed out by Thomas Tredgold, 
who drew up the “‘ Description of a Civil Engineer,” partly 
embodied in the charter, that ‘the scope and utility of 
civil engineering will be increased with every discovery 
in philosophy, and its resources with every invention in 
mechanical or chemical science.” Consequently, since 
the charter was drawn, the range of practice of the profes- 
sion had become much enlarged. 

It was important to define accurately what was meant 
by the prefix ‘‘civil.” There had sometimes been a dis- 
position to confine the word “civil” to those who prac- 
tised in works, such as railways, roads, harbours, docks, 
river improvements, and so on, to the exclusion of engi- 
neers engaged in some of the other branches of engineer- 
ing. There was no authority or warrant for such a limi- 
tation, The meaning of the word “civil” was quite 
clear when the history of the profession was borne in 
mind. The earliest application of the term ‘‘engineer” 
was to persons in the military service, and down to a 
recent period it was only known in that application. But 
when the construction of public works in England for 
civil purposes began to take a large development, their 
designers, finding their work analogous to that of military 
engineers, adopted the same term, using the prefix ‘‘ civil” 
to distinguish them. There was reason to believe that 
Smeaton was the first civil constructor of large public 
works who called himself an engineer, and who used 
accordingly the distinguishing compound title. The 
term “‘civil engineer” meant, therefore, merely an engi- 
neer who was a civilian, as distinguised from a military 
engineer. The corporation was intended to include all 
classes of engineers—all those whose profession it was to 
direct and utilise the great sources of power in Nature— 
who did not belong to the military service, and the many 
and varied classes of works which practitioners in the 
art might be called upon to perform were enumerated. 

The report then proceeded to deal succinctly with the 
organisation of the governing body, the sessions and 
meetings, the Mini of Proceedings, the house and 
PH the trust funds and premiums, and the annual 

inner. 


PROCEEDING? OF THE SESSION 1885-86. 


During the twelve months ending March 31, 1886, there 
had been an increase of 57 members, 179 associate mem- 





members was the same, and there had been a decrease of 
six associates. The effective increase had thus been 315, 
bringing up the total of all classes to 5100. 

Twenty-five ordinary meetings had been held, when 
eighteen papers, treating of twelve different subjects, had 
been read and discussed. These related to the ‘‘Steam 
Engine Indicator,” ‘‘ High-Speed Motors” and ‘‘ Dynamo- 
Electric Machines,” ‘Construction in Earthquake 
Countries,” ‘‘Gas Producers,” ‘‘ The Injurious Effect of 
a Blue Heat on Steel and Iron,” ‘“‘ The River Seine,” 
‘‘The Explosion of Gaseous Mixtures in a Closed Vessel,” 
‘* Railways in Newly-Developed and in Mountainous 
Countries,” ‘‘Water Purification,” ‘‘ Brickmaking by 
Machinery,” ‘‘ The Mersey Railway,” ‘‘The Mersey 
Railway Lifts,” and ‘‘ Modern Machine Tools.” 

For some of these communications the Council had had 
the satisfaction to award medals and premiums as under : 

A Telford medal and a Telford premium to Gisbert 
Kapp, Assoc. M.Inst. C.E.; a Telford medal and a Tel- 
ford premium to Charles Edmund Stromeyer, Assoc. 
M. Inst. C.E. ; a Watt medal and a Telford premium to 
John Imray, M.A., M.Inst. C.E. ; a Telford medal and 
a Telford premium to Leveson Francis Vernon Harcourt, 
M.A., M.Inst. C.E.; a Telford premium to Dugald 
Clerk ; a George Stephenson medal and a Telford pre- 
pium to Francis Fox (of Westminster), M.Inst. C.E. ; 
a Watt medal and a Telford premiums to William Wilson 
Hulse, M.Inst. C.E.; Telford premium to William 
Edmund Rich, M.Inst. C.E.; Henry Ward, Assoc. 
M. Inst. C.E.; and Professor Osborne Reynolds, M.A., 
F.R.S., M.Inst. C.E.; and the Manby premium to 
Arthur William Brightmore, B.Sc., Stud. Inst. C.E. 

For 2 er printed in the second section of the proceed- 
ings without being publicly discussed, the following 
awards had been made: A George Stephenson medal and 
a Telford premium to Stanislao Fadda; a Telford pre- 
mium to James Strachan, M.Inst. C.E. ; Robert Hunter 
Rhind, M.Inst. C.E.; Thomas Andrews, F.R.S.E., 
Assoc. M.Inst. C.E.; Bryan Donkin, Jun., M.¥nst. 
C.E.; and Frank Salter, B.Sc., Assoc. M.Inst. C.E. ; 
and to John George Mair, M. Inst. C.E. 

Thirteen papers were read at twelve supplemental 
meetings of students, the subjects having been fairly re- 

resentative of the present advanced position of engineer- 
ing. Miller prizes had been awarded to the authors of 
several of these papers, namely, to John Goodman, 
Wh. Sc., Henry Albert Cutler, Leslie Stephen Robinson 
and Edward Carstensen de Segundo, William Andrew 
Legg, Gilbert Macintyre Hunter, Llewelyn Birchall 
Atkinson, Rudolph Emil von Lengerke, David Sing 
Capper, M.A., Maurice FitzMaurice, and Ernest William 

oir. 

The acoounts showed that the receipts from all sources 
had amounted to 19,945 15s, 9d., against payments (in- 
cluding an investment on capital account) aggregating 
19,113/. 17s. 1d. The gross receipts and payments were 
presented under three heads on each side of the financial 
statement, and were as under : 





Excess of 
Receipts over 
Payments. 


Receipts, Payments, 





. 2 a & & 
General .. 15,487 0 1) 204 8 
Investment 3,281 5 0} 532 7 

Trust funds 3845 12 95 3 3 


Income 
Capital 


*) 3/813 12 
Trust funds 


"440 15 





Totals ..£19,945 15 £19,113 17 1) £83118 8 








Of the income, 20417. 5s, 2d. arose from dividends on 
capital investments, while as regarded the general expen- 
diture, three-fifths nearly (or 9178/s. 4s. 11d. actually), 
would be found debited to publications. 

In conclusion, the Council felt that it need not do more 
than refer to the historical and descriptive notice which 
it had thought right to offer in order to show the high 
character and position which the Institution had at- 
tained. 

The adoption of the report, having been duly moved 
and seconded, it was declared to be carried, and ordered 
to be printed in the Minutes of the Proceedings in the 
usual manner. Hearty votes of thanks were then passed 
to the President, the vice-presidents and other members 
of the Council, to the auditors, to the secretaries, and to 
the scrutinezers. 

The ballot for Council resulted 
Woods, as President; of Mr. G Bruce, Sir John 
Coode, Mr. G. Berkley, and Mr. H. Hayter, as_vice- 

residents; and of Mr. W. Anderson, Mr. B. Baker, 
Mr. J. W. Barry, Sir Henry Bessemer, F.R.S., Mr. E. A. 
Cowper, Sir James N. Douglass, Sir Douglas Fox, Mr. 
A. Giles, M.P., Mr. J. Mansergh, Mr. W. H. Preece, 
F.R.S., Sir Robert Rawlinson, C.B., Sir E. J. Reed, 
K.C.B., F.R.S., M.P., Mr. F. C. Stileman, Sir William 
Thomson, F.R.S., and Sir Joseph Whitworth, Bart. 
F.R.S., as other members of Council. 

The session was then adjourned until the second Tues- 
day in November, at 8 p.m. 


BLOW-HOLES IN STEEL. 
To THE EpriToR OF ENGINEERING. 
Srr,—In the discussion which took place at the Iron 
and Steel Institute on blow-holes in cast steel, and which 
was reported in the last issue of ENGINEERING, there was one 
point which was not mentioned by the author of the paper, 
and one which is of too great consequence to be lost sight 
of. The author of the paper reasoned that because bottle 
o was freed from gas holes by being kept in a 
iemens furnace at a high temperature, and subjected to 
intense radiant heat, that therefore steel would be freed 
from gases by the same means, but he seemed to forget 
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Cent., whilst the melting point of glass is about 700 deg. 
or deg. Cent., or the Siemens furnace is twice hotter 
than the melting point of the material operated on. 

Steel, however, melts at 1350 deg. or 1400 deg. Cent., 
so that the heat of the Siemens furnace, 1800 deg. Cent., 
is only 25 per cent. greater than that of the steel which 
he proposes to heat in the same manner and with the same 
results. 

Bessemer steel in the converter has a heat of 1500 deg. 
Cent., and is not particularly fluid, and I think it in the 
last degree improbable that steel could be made as fluid 
with an excess of only 25 per cent. of heat as glass is with 
an excess of 100 per cent. From experiments made with 
freezing snow and water, and with water with and without 
air in it made into ice, Iam prepared to state that ice 
made with water free from airis very much stronger than 
ice made with either snow and water, or water charged 
with air, hence I argue that Bessemer steel passed into 
and through a vacuum would be stronger than Bessemer 
steel which has had all the carbon blown out of it and 
spiegeleisen added. 

Spiegeleisen contains nearly twice the volume of gas 
occluded in that cast iron does, and its presence in Bes- 
— steel tends to make it porous, and consequently 
weak, 

The foregoing temperatures, except that of glass, are 
taken from ‘* Watts’ Dictionary of Chemistry, 1881.” 

Yours truly, 
Russet AITKEN, 

36, Great George-street, Westminster, May 27, 1886. 





To THE EpIToR oF ENGINEERING. 

Sir, —The paper recently read by Mr. John Head before 
the Iron and Steel Institute is one of very great import- 
ance, and opens up a very wide field for discussion. 
Whether or not the difference of the tensile strength of 
steel plates is due to the presence of imprisoned gases in 
the metal, even though they may have been welded up, is 
open to question, and it is very doubtful whether the 
subject of blow-holes had anything to do with the fram- 
ing of the Admiralty, the Board of Trade, and Lloyd’s 
rules, which allow a margin of 4 tons per square inch of 
sectional area in the tests for boiler plates. It isa well- 
known fact that slightly different tests are nearly always 
obtainable from the same ingots, owing to irregular dis- 
tribution of the elements, and when an ingot has been 
rolled into a plate, it is obviously impossible for an out- 
sider to say, on seeing the plate, which was the bottom or 
top of the ingot, and, therefore, a margin must be left in 
the rules, to allow for the slightly different tests which may 
be obtained from this same plate. The top of an ingot 
almost always gives higher tests than the bottom, and the 
sides give higher tests than the centre of the ingot. The 
attention of the Iron and Steel Institute was drawn to 
this subject some years ago, and it has been treated by 
D. Chernoff before the Imperial Russian Technical 
Society in 1878, and by Professor Byron W. Cheever, of 
Michigan University, before the American Institution of 
Mining Engineers, and my own experience is that, even 
when the greatest care has been used in melting and cast- 
ing the steel, the chemical and mechanical tests from 
opposite ends of a gun barrel are rarely if ever the same; 
the latter, are I believe, dependent on the former, and 
not, as Mr. Head suggests, on the presence of a line of 
blow-holes. 

Another reason for having a margin in the tests for 
plates, &c., is that even when the same materials are used 
in the furnace, and the ingots of different charges are of 
the same chemical analysis, there will be slight variations 
in their mechanical tests, especially if the method of 
working in the furnace has been varied. These differences 
in results do not by any means show that steel is an un- 
certain material, for the same thing occurs with all other 
metals, but somehow or other many of the users of steel 
are much fonder of finding fault with that material than 
any other, although they cannot say why they look for 
greater perfection in steel than up to the present has been 
obtained with cast and wrought iron, &c. 

The most reasonable explanation of the failures in steel 

lates is that given by Mr. Riley in his reply to Mr. Head. 

he failures of steel castings are due to several causes, 
among which ‘may be mentioned : (1) Faulty design and 
consequent internal strains, causing rupture before the 
castings can be properly annealed ; (2) metal too hard and 
not of the best chemical composition, and insufficient 
annealing. These defects are, however, quite as frequently 
found in iron and other castings as in steel. 

The agitator suggested by Sir Henry Bessemer in 1863, 
and first put to work by Mr. Allen, of Sheffield, in 1878, 
1s very useful for getting rid of the gases in steel, and is 
especially so when castings have to be made from Bes- 
semer steel, Irecently set one to work at Messrs. Handy- 
side’s, Derby, at 100 revolutions per minute, and de- 
rived very little benefit from it, but this was probably 
— to the fact that at that time I could not get the 
metal sufficiently hot to admit of the delay caused by 
— it to the agitator; this difficulty being removed 
and the speed of the agitator considerably increased, very 
much better results are obtained. With open hearth steel, 
if it has been melted in a particular way, there is no 
necessity fur an agitator, as all the gases can be got rid of 
before tapping the furnace. I have tried poling the steel 
in the converter, but derived no benefit from it; the 
trials, however, were not very exhaustive, and I shall 
resume them at an early date. 

{r. Head’s remarks that blow-holes are found in glass 
and steel melted by contact of fiame, and are absent when 
melted by radiation, is rather misleading. If proper pre- 
Cautions are used, all the gases can be removed from a 
bath of steel melted by contact of flame ; the operation, 
however, takes a little longer than if this is neglected, 
and if melted by radiation, the chemical reactions being 
exactly the same, the same means must be used to 
stop them and so get rid of the gases. Blow-holes are 





not absent from glass melted without contact of flame, 
unless it has been allowed to fine by standing for some 
time. Take for instance fluid glass, which is melted in 
pots, the only opening into which is the small hole at 
the front from which the blower takes his “‘ metal,” the 
flame passes round the outside of the pot and cannot 
possibly get into it, and this glass always has to stand for 
several hours before it is quite clear, thus distinctly show- 
ing that absorption of gas is not altogether due to con- 
tact of flame either with glass or steel. 

The question of high or low-roofed furnaces for steel 
melting is of much greater importance than that of heat- 
ing by radiation or by contact. The present high roof is 
unquestionably superior to the old low roof, as it gives 
more room for the complete combustion of the gases, and 
free development of the flame. The roof should be just 
high enough for this and no higher, or the charge is not 
so quickly melted. 

Every steelmaker will admit the desirability of allow- 
ing the metal to stand in the ladle as long as possible 
before casting, and then casting as slowly as possible. I 
have always found that the slower the ingot has been cast 
and cooled the better it has worked under the hammer, 
and the — the ductility of the test-pieces, to say 
nothing of the greater soundness of the ingots and conse- 
quent saving in the amount of scrap produced. 

The greatest difficulty we have now to overcome is the 
manufacture of small sound mild steel castings. Consider- 
ing the ease with which perfectly sound mild castings, such 
as racers for gun carriages, slide beams for heavy guns, 
stem and stern frames, hammer tups, &c., can be made, it 
is somewhat singular that so few firms are able to do them. 
The quality of the castings depends almost as much on the 
moulds as on the metal, and if either is bad the result 
will be bad. The manufacture of very small castings is 
still a matter of some difficulty, but it is to be hoped that 
before long the patient industry of steelmakers will be 
rewarded by the same success in this as other branches of 
the trade have already received. 

JOHN HarpIsty. 

Britannia Iron Works, Derby, May 24, 1886. 








GERMAN OPINION OF SCOTCH PIG IRON. 
To THE EDITOR OF ENGINEERING. 

Srr,—My attention has been drawn to an article on 
above, which appeared in your issue of 26th March, in 
which it is stated that there are many assertions by 
German experts that Scotch iron has deteriorated of late 
years. 

This deterioration is attributed by the authority quoted 
to the scarcity of blackband ironstone and consequent 
—s use of common clayband in the Scotch furnaces, 
also to a large admixture of mill and forge cinder, in some 
cases at least degrading good brands to the rank of the so- 
called ‘‘ cinder pig.” 

Whatever truth there may be in these assertions so far 
as some brands are concerned, I beg to point out that 
‘*Carron” brand exactly represents the old quality of 
Scotch pig iron, as it is made entirely from the richest old 
blackband with a very small proportion of clayband iron- 
stone (worked in combination with the blackband seam), 
this admixture being found to give a soft iron well adapted 
to carry a large proportion of scrap iron when remelted 
for fine castings. 

The Carron Company still possess extensive fields of 
blackband ironstone, so that the brand will continue for a 
long time to come to be of the old Scotch quality as made 
from the purest ores, ‘‘ Carron” pig iron can only be had 
direct from the company or from the specially authorised 
agents, 

Yours faithfully, 
For Carron Company, 
Davin Cowan, Manager. 

Carron, Stirlingshire, N.B., May 26, 1886. 





ENGLISH v. AMERICAN BRIDGEWORK. 
To THE EpiTorR OF ENGINEERING. 

Srr,—In your issue for February 19, 1886, there is a 
letter on the subject of how it is that America can success- 
fully compete with England in the manufacture of bridge- 
work. The subject is one of great importance to English 
manufacturers, and I venture to ask leave to make a few 
remarks on it in your valuable columns. 

In England it is the usual practice for engineers to pre- 
pare plans and specifications of bridgework and invite 
tenders for the construction of the work in accordance 
with their plans, It too often happens that the designer 
has not fully considered his design from a manufacturer’s 
point of view. A great variation in sections of T, L, and 
C-irons are in many cases introduced, rendering it difficult 
for the manufacturer to secure his material without going 
the round of the merchants. Again, difficult and often 
very unnecessary smithwork is introduced, and lastly, 
instead of a simple framed structure, complicated treble 
and quadruple systems of triangulation are introduced. 
There also does not appear to be a general understanding 
as to the quality of material, one engineer requiring one 
scale of tests and another a very different scale. Now 
all this must complicate the arrangements of a manu- 
facturer without adding tothe quality or suitability of the 
work. 

In America it is usual for the railway companies to 
advertise for tenders on a very different system, and it is 
on this account that the American manufacturers have a 
very great advantage over the English, as will be seen 
when their system is considered. 

In inviting tenders for bridgework in America, it is 
usual for the railway companies to furnish plans and 
sections of the site with other local information, together 
with tables giving the standard loads which the L parepe 
structure is to carry, the quality of material and tests to 
which it will be subjected, and also if the bridge is to be a 





deck or through bridge. With these particulars the 
bridge companies are asked to tender, the conditions being 
that they submit detail plans together with strain sheets 
with their tenders, and it rests with the railway companies’ 
engineer to examine the plans and strain sheets to see if 
they are in accordance with the specified standards. The 
bridge companies are under the management of bridge 
engineers, with a trained staff, who make it their business 
to design work so as to afford the greatest facilities for 
manufacture ; the pins and links and other details are 
drawn to suit their standard dies, and the sections of iron 
are those for which they have rolls; for as most of the big 
bridge firms have a rolling mill attached, there is no 
difficulty in the way of collecting material when an order 
has been secured. 

In England the engineer is paid a commission on the 
cost of the work, and there is therefore not the same 
inducement to study rigid economy as in America, where 
the bridge company has to study economy in order 
that he may secure the contract, at the same time the 
stipulations as to limits of stress in the structure enables 
the railway companies’ engineer to decide whether the 
prescribed limits have been exceeded or not. 

An examination of the plans of American bridges, which 
have been published in your columns from time to time 
will show that simple framed structures are the order 
of the day, and that the details are worked out in 
such a way that there is the greatest possiblerepetition, 
thus enabling the factory system to be carried out to the 
fullest extent. 

The modern American bridge is a substantial and eco- 
nomical structure, built on or scientific principles, 
possessing none of the erratic peculiarities of the earlier 
examples of American structures, being, in fact, equal to 
the best class of bridgework manufactured in England or 
on the Continent. 

The whole secret of the success of the American com- 
petition is this: In England there is an absence of system 
from first tolast in this branch of manufacture ; in Ame- 
rica bridge-building has been reduced to a system worked 
out on sound scientific and commercial principles. 

I am, Sir, yours, &c., 
WALTER SHELLSHEAR, Assoc. M. Inst. C.K. 
Sydney, N.S. W., April 8, 1886, 








EXHIBITION AWARDS, 
To THE Eprtor oF ENGINEERING. 

Srr,—This being a great year of Exhibitions, it might 
be as well were the executives of the Indian and Colonial 
in London and the International Exhibitions at Edin- 
burgh and Liverpool, to give special consideration to the 
question of awards, so as to leave no cause whatever for a 
repetition of the reports circulated about awards in con- 
nection with previous exhibitions. Whether these reports 
had any foundation in fact or not, I fear it must be ad- 
mitted that the system hitherto adopted in the selection 
of judges has not been such as to give confidence to the 
bulk of exhibitors. The selecting body should be one 
composed of men of wide business experience, and who 
are as such likely to know the best men to be got for each 
particular department of manufacture or art; and it 
should be ascertained beyond doubt that each gentleman 
selected would be willing not merely that his name should 
be placed on the list of jurymen, but to really act as a 


judge. ’ : 

The making up of the lists from which the selections 
are to be made is also a very important point to be consi- 
dered. If the executive is composed of a sufficient num- 
ber of business men of large experience each such business 
man should give in a list of say at least double the number 
of names required for each jury, confining himself to the 
different departments of manufacture with which he is 
himself directly or indirectly connected, care being taken 
not to include in the list the name of any member of a 
firm or company who may be an exhibitor. 

I do not know how the London committee may becon- 
stituted, but Liverpool, being a great business city, it may 
be expected that the committee there will be well adapted 
to make up very full lists and proper selections therefrom 
on the foregoing plan. Edinburgh, on the other hand, is 
not a business city, and the executive there are, therefore, 
likely to require help, which, however, can be conve- 
niently got by their incorporating with them in this 
matter their Glasgow committee. 

I am, Sir, your obedient servant, 
PatmMAM qui Meruit FErat. 

May 24, 1886. 








MARINE ENGINE PERFORMANCES. 
To THE EpitTor OF ENGINEERING. 

Srr,—I have had the curiosity to calculate from the 
cards published in ENGINgERING of April 9, what might 
be the probable water consumption in the engines of the 
Rionnag-na-Mara from the terminal pressure in the first 
intermediate cylinder, as at that point a portion of the 
steam, which has been condensed on the walls of the 
high-pressure cylinder and passages, becomes re evaporated 
under the reduced pressure. I tind at that point 5338 lb. 
per hour. In addition to that I find condensed in high- 
pressure cylinder after closing the steam valve 150 1b. per 
hour to produce the total power in that cylinder during 
the remaining quarter of the stroke. 

I find condensed in the first intermediate cylinder after 
deducting the capacity of the high-pressure cylinder 
301 1b. per hour in producing its total horse-power, making 
altogether 57€9 Ib. per hour, and cols =14.07 lb. of water 
per hour per indicated horse-power. 

The consumption of coal is given at 464 1b. per hour 
with ‘‘the extraordinary result of 1.125lb. consumption 
per hour per indicated horse-power.” If this be true the 
evaporation from the boiler must have reached “the ex- 
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traordinary result” - =12.48 lb. of water per pound 


of coal, and this with feed water but 10 deg. higher than 
hotwell temperature, and the steam coming away at a 
temperature of 390 deg. or 400 deg. with the consequent 
high temperature of uptake. 

here is no mention of any steam-jacketting, which 
would increase the water consumption over what is shown 
by the cards; but without it I am at a loss to understand 
how the steam can be worked four times in an engine 
running at the moderate speed of 102 revolutions per 
minute without all turning to warm water, unless there be 
leakage through the by-pass valves, which would also 
a the amount of steam to be furnished by the 
poiler, 

WILLIAM Henry Harrison. 
Braintree, Massachusetts, U.S.A., May 10, 1886, 








BURNING LIQUID FUEL. 
To THE Epitor oF ENGINEERING, 

Srr,—In your issue of 9th ult., I observe two letters 
from Mr. Urquhart regarding the burning of liquid fuel, 
in one of which it is stated that the noise and waste of 
steam might be an obstacle to the use of this fuel on board 
ship ; and also an article on ‘‘ Mitis Castings,” by Mr. 
Peter Ostberg, in which he describes a furnace in which 
perfect combustion of liquid fuel is obtained without the 
aid of steam jets. Could not this furnace, or system of 
burning liquid fuel, be adapted to marine and locomotive 
boilers? The question is of some importance in the East, 
where coal is dear, especially since petroleum has been 
found in the Afghan boundary and the shore of the Red 
Sea, and is obtainable in Burmah. Attempts have already 
been made and with comparative success, to burn petro- 
leum on the Indus Valley Railway and in Burmah, but 
the apparatus I understand is capable of improvement. 

Yours truly, 


Calcutta, May 4, 1886. W. PATERSEN. 





STEEL RAILS ON THE CONTINENT. 
To THE EpiTorR oF ENGINEERING. 

Srr,—-I read in your leading article last week a résumé 
of my paper to the Civil Engineers’ Institution on ‘ Rail 
Joints and Steel Rails,” a table for tests which need cor- 
rection. This table belongs to the first edition of the 
paper published in January last. Since then a second 
edition, with a supplement and a corrected table for tests 
still further reduced, has been published, which will go 
into the Minutes of Proceedings of the Institution. I should 
therefore thank you to publish at a later date this further 
reduction of the so-called barbarous tests in order to obtain 
harder and more durable rails where increase of weight in 
rail is given, and I may add that I am now practising the 
same in my own rail inspection. 

Yours truly, 
C. P. SANDBERG. 





London, May 24, 1886. 








CONDENSING MILK. 
To THE Epitor OF ENGINEERING. 

Srr,—In your notice of the Liverpool Exhibition you 
speak of a vacuum pan for milk condensing made by 
Messrs. Fawcett, Preston, and Co, as being, you believe, 
the first of its kind made in England. This is not so. The 
vacuum pan has long been used in this country for the 
manufacture of condensed milk, and we have made 
several such apparatus for use both in England and in 
the colonies ; in fact, we have made not only vacuum pans, 
but all the other machinery and appliances forming com- 
plete apparatus for the manufacture of condensed milk. 

Yours truly, 
MANLOVE, ALLIOTT, FRYER, AND Co, 

Nottingham, May 22, 1886, 








CONFERENCES AND LECTURES AT THE 
COLONIAL AND INDIAN EXHIBITION, 
THE arrangements of the Conference Committee, of 

which the Duke of Manchester is chairman, are now fairly 
complete, and the following meetings are announced for 
dates previous to Whitsuntide. In some cases it will be 
seen that the conferences are under the care of indepen- 
dent societies and associatiors, in others the arrangements 
have been made direct by the Conference Committee. The 
meetings are open to all visitors to the Exhibition. 

Friday, May 28: Conference of the Royal Colonial In- 
stitute. Paper by F. B. Labilliere. ‘‘ Imperial Federa- 
tion.” 3.0 p.m. 

Monday, May 381: P. L. Simmonds. * Our 
Colonial Wood Supplies.” 4.0 p.m. 

Tuesday, June 1; Conference of the Anthropological 
Institute. 4.0 p.m. ‘Native Races in British Posses- 
sions in Africa.” F,. W. Pennefather. Lecture. ‘A 
Tour through New Zealand” (wit limelight illustrations), 
8.30 p.m. 

Wadeasties June2: 8. B. L. Druce, Paper. ‘ Im- 
portation of Grain and Bread-Stuffs from the Colonies 
and India,” 4.0 p.m. 

Thursday, June 3: Arnold White. Paper. ‘ South 
Africa as a Field for the Emigration of the Industrial 
Classes.” 4.0 p.m. 

Friday, June 4: Conference of the Royal Colonial In- 
stitute. Paper by J. D. Wood, ‘‘The System of Land 
Transfer adopted by the Colonies.” 3.0 p.m. 

Saturday, June 5: Conference of the Geologists’ As- 
sociation. Paper. Professor Valentine Ball, F.R.S. ‘“‘The 
Mineral Resources of India.” 3.0 p.m. 

Monday, June 7: Conference of the Anthropological 
Institute. ‘‘ Native Races in British Possessions in 
America and the West Indies.” 4.0 p.m. _ 

Tuesday, June 8; Conference of the National Associa- 


Paper. 





tion for Promoting State-Directed Colonisation. 2.0 p.m. 
Alexander Begg. Lecture. ‘‘ The Canadian North- 
West.” 8.30 p.m. 

Wednesday, June 9: L. J. Shand. Paper. ‘“ British- 
Grown Teas.” 4.0p.m. 

Thursday, June10: Vincent Robinson. Paper. ‘‘Indian 
Carpets.” 4.0 p.m. F, W. Pennefather. Lecture. ‘The 
Industries of New Zealand.” 8.30 p.m. 

Friday, June 11: Conference of the Royal Colonial 
Institute. Paper by F. Young. ‘‘ Emigration to the 
Colonies.” 3.0 p.m. 

The papers will be followed by discussions. There will 
be no discussion after the lectures. Further information 
as tothe arrangements can be obtained by applying to 
the offices of the Reception Committee in the Exhibition, 








MISCELLANEA, 
Tuk Bath and West of England Society will hold a 
show at Bristol on June 2, 3, 4, 5, and 7. 


It is said that there is little chance of American Free 
Ships Bill becoming law. 


The new torpedo cruiser Mohawk, 1630 tons, 3500 horse- 
power, arrived at Sheerness last week from Glasgow. 


Arrangements are being made for the appointment of a 
committee to inquire into the mode in which the manu- 
facturing departments of the army are administered. 


A new chemical metallic element has been obtained 
from orthite of Arendal, by Professor Linnemann, of 


Prague, who has given it the name of *‘ austrium.” 


The number of visitors to the Colonial and Indian Ex- 
hibition for the week ending May 22 was 140,533; total 
since the opening, 386,111. 


A collision between a passenger and a goods train has 
occurred at Moll, in the province of Antwerp. Four 
persons were killed and many injured. 


The directors of Young’s Paraflin Light and Mineral 
Oil Company (Limited) report a balance of 50,082/. on the 
past year’s working and propose a dividend of 8 per cent., 
carrying forward 16321. 


The Colossus is to make a protracted commissioned 
trial of her engines during next week, as her previous 
tria] had to be abandoned owing to the persistent heating 
of the crossheads, 

The number of vessels completing and refitting at the 
present time at Portsmouth is quite exceptional. The 
whole of the docks, basins, and jetties are occupied, and 
the yard presents a very busy appearance. 


Three new gunboats have been commenced at Sebasto- 
pol. They are of the following dimensions: Length, 
210 ft. ; width, 35ft.; depth, 10 ft.; displacement, 1224 
tons. ‘The armament of each includes two 8-in., one 6in., 
two torpedo, and six Hotchkiss guns, 


The Emperor of Russia last week opened a new dock 
at Sebastopol. The pumping machinery for emptying it 
was supplied by Messrs. J. and H. Gwynne, of Hammer- 
smith, and Mr. John Gwynne, of that firm, was presented 
to the Emperor at the opening. 


The gross receipts of the twenty-two apes railways 
in the United Kingdom for the week ended May 16, 
amounted, on 15,271} miles, to 1,139,838/., and for the 
corresponding period of 1885, on 15,0993 miles, to 1,146,699/., 
an increase of 1714 miles, or 1.1 per cent., and a decrease 
of 6861/., or 0.5 per cent. 


The National Art Exhibition at Folkstone, that was 
opened on the 22nd inst., is lighted throughout by elec- 
tricity. The installationhas been carried out by the 
Electrical Power Storage Company, of 4, Great Win- 
chester-street, E.C., and comprises thirty-six 3000-candle- 
power arc lamps, and 1250 incandescence lamps. 


The French military balloon establishment at Meudon 
has been placed on a permanent footing. Designs, con- 
struction, and training will be carried on there, while 
every engineering college will have a balloon department, 
and a company in each engineer regiment will have 
ballooning duties assigned it. 


Last week the Tchesma, a new Russian armour-clad, 
was launched at Sebastopol. She is of the following 
dimensions : ae 339 ft. 6 in. ; width, 69 ft. ; depth, 
26 ft. 5in.; displacement, 10,181 tons. She has 18 in. 
armour, furnished by Cammell and Co., of Sheffield, with 
an armament of six 12-in., seven torpedo, and ten Hotch- 
kiss guns. 


Messrs. Buckley and Taylor, engineers, Oldham, have, 
during the past fourteen days, started two pairs and one 
single engine, all of the horizontal compound tandem type: 
One pair is for the Leesbrook Spinning Company, Limited, 
Lees, near Oldham, capable of driving 1200 indicated 
horse-power ; one pair for Messrs. John Smith and Son, 
Holyrood Mill, Oldham, capable of driving 1000 indicated 
horse-power ; and_one single engine for the Crown Spin- 
ning Company, Limited, Oldham, capable of driving 
600 indicated horse-power. 


In answer to a question from Lord Charles Beresford, 
Mr. Hibbert last week stated in the House of Commons 
that in view of the recent accident to the 43-ton gun in 
the Collingwood, directions have been given that the 
Colossus is not for the present to use her 43-ton guns in 
target practice. As regards the question of shifting and 
pee cata these guns, it is intended to strengthen them, 
but no action will be taken until the report of the com- 
mittee ni into the subject of these guns has been 
considered. 


The official returas of the Assoc'ated Manufactured 


Ironmakers of the North of England, as to sales and 
prices during March and April, have been issued. The 
returns show that, as has been the case for the past two 
years, prices have receded though the quantities are much 
what they were six months ago. The realised price was 
4l. 13s. 7d. per ton, as the average for bars, plates, rails, 
and angles, or 1s, 3d. less than the average price of the 
preceding report. The » rome invoiced was 49,000 tons, 
against 44,000 tons for January and February, the ship. 
plates forming 63 per cent. of the whole. 


A correspondent to the Times says : The committee ap 
pointed by the Admiralty to make inquiries respecting 
the defective condition of the new corvette Calypso, 16, 
have he gor their investigations. The Calypso has had 
her keel strip of the copper plating, and a minute 
examination of her hull was made. The proceedings were 
private, but an opinion prevails that the unseaworthiness 
of the vessel does not arise from defective workmanship 
but from fault of design. It is considered that the stee. 
frames of the vessel are too wide apart, and that the 
shell is not of sufficient strength to Lent the strain of 
the machinery. This theory is confirmed by the fact that 
the vessel does not take in any water, except when she 
is under steam. 


The little town of Taunton has recently shown con- 
siderable enterprise in electric lighting, an installation 
comprising a 30-arc light Thomson-Houston dynamo, 
having been completed and put in operation on the 1st 
inst. The steam power has been furnished by Messrs. 
Easton and Waldegrave, of the Whitehall Iron Works, 
Taunton, and the lamps are distributed partly on the 
Parade and partly among a few of the more enter- 
prising tradesmen, who are public-spirited enough to 
keep their lamps burning to aid the street illumination for 
some hours after their —_ have been closed. The works 
have been very successfully carried out by Mr. Massing- 
ham, of Bath, Taunton, and Torquay, partly at his own 
cost and partly at that of the Town Council; Mr. 
Massingham, however, defrays the expense of the public 
lighting until the end of the year. 


The annual report of the American Iron and Steel Asso- 
ciation just issued shows that the American production of 
pig iron in 1885 amounted to 4,529,869 net tons, as com- 
pared with 4,589,613 net tons in 1884. The output of all 
descriptions of manufactured iron, including iron nails 
and excluding iron rails, was 1,789,711 tons, against 
1,931,747 tons in 1884, Thetotal manufacture of iron and 
steel rails amounted in 1885 to 1,094,215 tons, against 
1,144,851 tons in 1884. The production of steel of all 
kinds is returned at 1,917,350 tons, as compared with 
1,736,985 tons in 1884. The above figures show that the 
decrease in the production of iron and steel in the United 
States during last year was inconsiderable. The foreign 
trade of the States, on the contrary, suffered a serious re- 
duction. The value of the American imports of iron and 
steel in 1885 was 31,945,823 dols., as compared with 
38,211,800 dols. in 1884; that of the exports of iron and 
steel, and including agricultural implements, 19,163,066 
dols., against 22,685,706 dols. in 1884, The report of the 
association also gives corrected figures of the construction 
of railways in the United States, from which it appears 
thatthe number of miles of railway completed in 1885 was 
3000, bringing the total mileage of the Union open for 
traffic at the end of 1885 up to 128,279 miles. 


A Parliamentary Blue-book has been issued containing 
Part 2 of the dockyard expense accounts, being a return 
of balance sheets, showing the cost of manufactures, &c., 
at the home dockyards and victualling yards for the 
financial year 1884-85, together with the report thereon of 
the Accountant-General of the Navy and Controller of 
Navy pay. The accounts are, as usual, divided under 
the two heads of dock and victualling yards, and the 
salient feature in the dockyard accounts is that the total 
cost of production of the various articles exceeds their 
value, taken at the rate-book price for the year by 3538/. 
The difference is not material, as this amount represents 
only .853 per cent. on an expenditure of 418,458/., but it is 
the first time in recent years that there has been any 
excess. In partial explanation of the excess, it appears 
that the manufactures which were most profitable, i.e, 
those of the metal mills, were given up in the year 
1883-84, and the margin of profit which, in 1880 81, 
amounted to 6483/., and in 1883-84 to 540/. has disappeared 
from these accounts. The excess cost of the year Is con- 
fined principally to the following shops: Roperies, 26510. ; 
iron foundries, 15911. ; fitting and pattern shops, 873/. ; and 
it is urged that the explanation of the excess cost at the 
foundries is chiefly to be found in the inadequacy of the 
building in use at Chatham, where about one-half of 
the excess arose. In the victualling yards accounts, it 1s 
shown that the total cost of production at each of the 
victualling establishments amounted to — Deptford, 
67,4861. ; Gosport, 22,401/. ; and Plymouth, 17,612/.—or 
a total of 107,4997. The amounts paid for wages in these 
establishments are—for Deptford, 15,239/. ; Gosport, 
5125/.; and Plymouth, 4854/.; while the sum spent on 
manufactures amounts to 4924/., 1460/., and 1072/, re- 
spectively. 


ITALIAN SHIPPING.—The Italian Parliament has passed 
an Act somewhat similar to the French shipping bounty 
law. It provides for the grant of bounties of 5.76 dols. 
per ton for iron and steel ships built and registered in 
Italy, 1.92 dols. per indicated horse-power on machinery, 
and 58 cents per 100 lb. weight on boilers ; 2.40 dols. per 
ton on coal brought to Italy in Italian ships from ports 
lying outside the Straits of Gibraltar, provided that the 
cargo is not less than three-fifths of the ship’s burthen ; 
pers af bounty on navigation of 13 cents oa net ton for 
every 1000 miles run from Italy to non-European ports 








lying beyond the Suez Canal and the Straits of Gibraltar. 
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SHEARING MACHINE FOR CIRCULAR PLATES. 


OONSTRUCTED BY MESSRS. 





WE illustrate above a neatly designed machine con- 
structed by Messrs. Taylor and Challen, of the 
Derwent Foundry, Birmingham, for shearing plates 
to a circular form, our engraving having been prepared 
from a photograph of a machine capable of shearing 
steel plates % in. thick (it sheared ,% in. plates on trial), 
and up to 4 ft. 6 in. in diameter. 

The arrangement is very simple and will be readily 
understood from the engraving. As will be seen the 
bedplate has a fixed head in which are mounted a 
pair of spindles carrying revolving shears driven by 
suitable gearing. The plate to be operated is gripped 
between centres carried by a movable head which is 
capable of adjustment on the bedplate according te 
the diameter of plate to be sheared. The plate as held 
between centres is quite free to revolve horizontally, 
and the movable head having been adjusted so that the 
distance between the centres and the shears is equal 
to the radius of the plate to be cut, all that is neces- 
sary is to enter the plate between the shears when the 
latter as they revolve will draw the plate in between 
them, and shear it tothe circular form. The shearing 
can be performed at the rate of as much as 20 to 22 
lineal feet per minute, but from 15 ft. to 16 ft. per 
minute is a better speed for the cut. 

The machine is one likely to be of much service in 
many boiler shops, where it will save much time in 
the preparation of circular plates for flanging, &c. 





ICE PLANT, ST. ANDREW’S DOCK, HULL. 

THE ice-making plant illustrated on our two-page 
plate this week, is one recently erected at St. Andrew’s 
Dock, Hull, for Messrs. Holmes, Bowman, and Simp- 
son, prominent smack owners of Hull. It was designed, 
arranged, and erected by Mr. J. K. Kilbourn, of 
37, Walbrook, London, an American engineer, who 
since 1877 has resided in this country, and has 
made refrigerating plants on the ammonia compres- 
sion system a speciality. The arrangement is based 
upon a series of patents taken out by Mr. Samuel 
Puplett and now owned by the Birmingham Refrigera- 
tion Company.* The contract was for a plant capable 
of turning out 25 tons of ice in each twenty-four hours. 
_ The contractor, recognising the great and growing 
Importance of the fish trade, the fact that under 
present conditions the trade cannot be successfully 
carried on without a plentiful supply of ice, and that 
England was almost wholly dependent upon other 
countries for natural ice, entered into this undertaking 
with a full determination to settle the question 
whether or not the manufacture of ice, where it was 
wanted, and as it was wanted, could be made a practi- 
cable and profitable home industry. 


* This company have lately put up a 5-ton plant at 
Leicester, and a 10-ton plant in London, which latter we 
hope shortly to describe and illustrate, 
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Entertaining these views, and with this determina- 
tion, we are not surprised to find that Mr. Kilbourn 
has arranged every part of the plant on a very liberal 
scale, and that in its erection, he has given it his 
constant personal supervision. 

The general arrangement of the plant will be seen in 
the illustration. The building is at the west end of 
St. Andrew’s Dock, and situate between the dock and 
the goods lines of the North-Eastern Railway ; it is 
arranged for two complete plants, each capable of turn- 
ing out 25 tons of ice in twenty-four hours, The 
building is of rectangular shape, 210 ft. long and 
42 ft. 6 in. wide, with a central row of cast-iron 
columns ; it is subdivided by brick partitions into : 1st, 
a boiler house 23 ft. by 42 ft. 6 in., with chimney 75 ft. 
high; 2nd, an engine-room, 55 ft. by 42 ft. 6 in. ; 3rd,a 
congealing room, 132 ft. by 42 ft. 6 in. 

The machinery now at work, together with the con- 
gealing tanks of 60 tons freezing capacity, occupies one- 
half of each of the three divisions, as will be seen on 
reference to the plan, Fig. 2. 

The cycle of operations may be briefly described as 
follows: Ammonia gas enters the compression pump 
from the refrigerator at a pressure of about 30 lb. ; it 
is here compressed to about 112 lb. absolute, and forced 
into the condenser, where, by the aid of the cool- 
ing water, which at the present time of the year has 
a temperature of about 50 deg., it is liquefied and 
flows to the refrigerator. In the latter it is brought 
into close contact with the brine, consisting of. a 
solution of chloride of calcium of 20 deg. Béaume or 
above. This brine is reduced in temperature for 
ordinary working to about 16 deg. Fahr., taking up 
heat in its circulation round the ice moulds and giving 
it up again to the ammonia in the refrigerator. 
When, in the course of working, the temperature 
of the brine has been reduced to 12 deg. Fahr., the 
main engine is stopped and the small engine only 
kept going for circulating and agitating, until the 
temperature of the brine rises again to 16 deg. or 
more. 

Turning now to a more detailed description of the 
plant we find at present only one boiler, of the multi- 
tubular under-fired type, with steel shell, 6 ft. in dia- 
meter and 8 ft. long, and which was tested to work at 
a pressure of 90 tb. the present general working 
pressure being however only 70 lb. The main engine 
is of the compound surface-condensing type constructed 
by Messrs. Pollit and Wigzell, of Sowerby Bridge, 
and of that firm’s usual pattern. The cylinders are 
arranged tandem fashion ; the high-pressure cylinder 
being 13 in., and the low-pressure 244 in. in dia- 
meter; the stroke is 36 in., and the engine is run 
at a normal speed of 90 revolutions, controlled by 
a governor driven by bevel gear and acting upon a 
piston throttle valve. The low-pressure piston has 
two rods, passing through stuffing-boxes which just 








clear the high-pressure casing, and all three rods 
are coupled to one crosshead which has bottom guides 
only. The low-pressure rods are extended through 
the back cover, and work, one the single-acting hori- 
zontal air pump, which is a speciality of the makers, 
and the other the circulating pump for the surface- 
condenser, in which a vacuum of about 26 in. is main- 
tained. Special care has been taken to fit the engine 
in all parts with ample means for effective lubrica- 
tion, so as to insure continuous running. The high- 

ressure cylinder is fitted with a cut-off valve at the 
Pack of the main slide, adjustable by hand, while the 
low-pressure cylinder has only a single slide. These, 
as well as the boiler feed-pump, are worked off two 
eccentrics fitted with cast-iron straps. The cylinders 
are not jacketted. The engine runs with regularity 
and noiselessly, and is specially adapted for its pur- 
pose ; it was indicating only about 66 horse-power on 
the day of our visit, showing that it is considerably 
under-loaded, a commendable feature when the exten- 
sion of the plant in the near future is taken into con- 
sideration. The chief work is to drive the ammonia 
compression pump, but the speed of the engine bein 
too high for this, wheel gearing in the proportion o 
two to one is employed, which gearing is, for the pur- 
pose of quiet running and safety, enveloped in a closed 
iron casing into which sufficient oil is poured to insure 
the gearing running noiselessly under constant lubri- 
cation. 

In addition, the main engine drives some shaft- 
ing from which power is taken for the other various 
work to be performed in the production and handling 
of the ice, circulating pumps, agitators, ice crushers, 
travelling crane, &c. When the latter work alone 
is to be performed, that is, when the temperature of 
the brine is so low that the circulation of ammonia is 
for a time not necessary, a six horse-power nominal 
auxiliary engine, supplied by Messrs. Marshall, Sons, 
and Co., of Gainsborough, is thrown into gear and the 
main engine stopped. By a very neat arrangement of 
belt sg this change can be made without any 
stoppage of the shafting whatever. The general 
arrangement of the engines and compressors will be 
best understood on reference to our engravings, and it 
will be noticed that two ammonia compressing pumps 
are provided, one only of which is generally at work, the 
other being a stand-by in case of accident. The com- 
pressors are double-acting and are worked at 45 re- 
volutions. There is a suction and delivery valve at each 
end of the cylinder, arranged one above the other ; they 
are ordinary bevel seat valves, and provision is made by 
which they can be ground in their seats without remov- 
ing anything but atop cover. Ample provision is made 
for the lubrication of these compressors, and to prevent 
the oil from being carried over with the ammonia, an 
oil collecting pot is provided in the delivery pipes close 
to the cylinder, and from this the oil can be forced back 
again automatically to the cylinder. The whole pump, 
with valve chambers and metallic stuffing-box for the 
piston-rod, is inclosed in a cast-iron water tank with 
continuous supply. 

The ammonia condenser, consisting of a series of 
horizontal small iron pipes, 19 ft. long, is fixed in a 
wrought-iron tank placed in the engine-room. Two 
single-acting bucket pumps 10 in. in diameter and 8 in. 
stroke working at 35 strokes a minute, raise the con- 
densing water from the dock ; they are located at one 
end of this tank, and attached thereto, and discharge 
the water through two wide horizontal orifices near 
the bottom of the tank ; the overflow is over a weir ex- 
tending across the tank, at the surface of the water at 
the opposite end, and from thence the water flows 
back to the docks. 

The main gas cocks, both inlet and outlet, and 
the regulating-cocks, are all of Mr. Kilbourn’s de- 
sign with hollow steel plugs and screw-down arrange- 
ment at the top to insure their being ammonia- 
tight; these, as also the gauges, are placed in the engine- 
room is such positions as to be readily accessible. 

Congealing Room.—For the better conservation of 
the cold, the refrigerator and congealing tanks are 
made of wood and of extra thickness. All of the joints 
are grooved and tongued, the sides, bottoms, and ends 
being held together by through bolts, while continuous 
plates of wrought iron at top and bottom, form the 
washers for these bolts ; altogether the tanks through- 
out areof assubstantial construction as can be made from 
wood and iron, Cast-iron standards are fixed to the 
tops of the tanks, and these are surmounted with in- 
verted wrought-iron tee-bars (||) upon which rest the 
covers to the tanks, constituting at the same time the 
floor of the congealing room, These covers are made 
in sections of suitable dimensions to be lifted up in 
parts as may be required. By reference to the illus- 
tration it will be seen that the refrigerator, and tank 
containing it, has a central position in the system of 
congealing tanks. 

The refrigerator might in its general construction be 
compared to a Berryman water heater, placed horizon- 
tally, with a smaller additional heater placed above it, 
all, however, submerged in the brine. It consists of a 
steel shell and wrought-iron pipes, bent horseshoe shape, 
with the extremities fixed in tube-plates secured to one 
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of the ends of the cylindrical shell. The brine circu- 
lates through the pipes and is surrounded by the 
ammonia, LKach set of the congealing tanks are with- 
out cross partition, and admit of a continuous and 
unbroken flow of the brine from the refrigerator 
around and past the moulds through their entire 
length back, and to the refrigerator. 

The circulation of the brine is effected by six sub- 
merged single-acting plunger pumps of similar design 
to those used for circulating water in the ammonia 
condenser tank, and also worked at 35 strokes a minute, 
the arrangement being such that the warmest brine 
enters the refrigerators, and only the coldest can be 
discharged by the pumps. Connected with this arrange- 
ment are several noticeable features. 

1, In the quantity of brine circulated, which in 
regular working ranges between 300 and 400 gallons 
per minute. 

2, The minimum of power required for this unusually 
large circulation, this being due to the fact that the 
brine has only to be raised about 4 in. just enough above 
the existing levels to cause the flow, and this without 
the friction of the passage through cocks and pipes. 

3. The absolute certainty of a uniform circulation, 
as every gallon that is discharged by the pumps must 
pass through the refrigerator before it can start on a 
new cycle. 

4, In the entire arrangement there is a not a cock 
nor a foot of pipe connected with the brine circulation. 

The ice is formed in copper moulds suspended in the 
congealing tanks, the blocks so made weighing about 
2ewt.each. When thoroughly frozen one row of seven 
moulds (14 ewt. of ice) is lifted by the overhead tra- 
veller, and by it taken toa tank containing water main- 
tained at a temperature of 60 deg. Fahr. Into this water 
the moulds are suepended for about five seconds; this 
suffices to break the adhesion of ice to metal, and the 
biocks will then instantly leave the mould. The row 
of empty moulds is then taken by the traveller to the 
water supply and refilled, returned to the tanks and 
lowered into position ; and with the exception of tip- 
ping the moulds to turn out the blocks, all is done 
without manipulation 

The ice mostly in demand is opaque ice, frozen at 
low temperatures, which is afterwards crushed to about 
nut size between studded rolls, similar to bone crushers, 
and then discharged into the fishing boats which anchor 
alongside the ice factory in the dock. The blocks of ice 
are frozen in moulds about 74in. by 194 in. by 4 ft. 
high, and the ice is very hard and solid. In addition, 
there is in Hull a pretty steady demand for transparent 
ice, and of this the works produce blocks which in 
clearness and transparency, it would be impossible to 
improve upon. They are frozen in copper moulds of 
such dimensions that when taken out and trimmed, 
they are about 14 in, square and about 3 ft. 9 in. long, 
weighing about 2? ewt. Mr. Kilbourn has made ex- 
tensive experiments on the subject of agitation, which 
of course only applies to the clear ice blocks, and has 
now settled upon a plan which affords results which, as 
we have above stated, it seems impossible to surpass, 

According to the statement of the proprietors of 
these ice works, the fact is undoubtedly established that 
even ina port so favourably situated as Hull for the 
importof the natural product, ice can be manufactured 
as acommercial article, paying a handsome dividend for 
the money invested, The capacity of the plant we have 
described considerably surpasses the contracted amount, 
as will be seen from the following figures: The works 
were stopped in the afternoon of Saturday, the 15th 
inst., and on the following Monday morning at six 
o’clock the brine was found to have a temperature of 
2i deg. Fahr. The plant was then started, and with 
the exception of five hours’ stoppage for low tempera- 
tures, worked continuously until 3 p.m. on Wednesday, 
when the temperature of the brine was found to be re- 
duced to 16 deg. Fahr. During these fifty-two hours 
of working 60 tons of ice had been lifted, the consump- 
tion of coal being only 1} cwt. per hour while at full 
work with the large engine. Taking into considera- 
tion that the expenditure for attendance and labour is 
very low indeed, nearly all the work being done by 
labour-saving appliances, it will be readily admitted 
that by the ammonia compression process, at least, ice 
can be manufactured with commercial success. 

The whole plant under notice, in fact, reflects 
great credit upon its designer, and it has now been at 
work for some months without a single stoppage due 
to any fault of the plant, and to the entire satisfaction 
of the proprietors. 

FORCED COMBUSTION. 
“orced Combustion in Furnaces of Steam Boilers,* 
By Mr. JAmMEs HowpeEn, Member. 
(Concluded from page 512.) 

THE cause of injury to the boilers, common to both the 
closed stokehold system and to the cases within my ex- 
perience, is that of the sudden cooling of the interior of 
the boiler by a rush of cold air immediately after being 
under a high furnace temperature, but, in those boilers 
in which [ have seen the ruinous effects of this sudden 
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* Paper real at the twenty-seventh session of the 
Institution of Naval Architects, 





change of temperature being worked by natural draught, 
the rush of cold air through the boiler was much less in 
velocity and volume than obtains in boilers with closed 
stokeholds under air pressure. 

The boilers to which I refer were fitted with their 
— by my firm a few years ago, in steamers of over 
4000 tons, whose names it is not necessary to give here. 
The boilers in each steamer were ten in number made to 
the owning company’s specification on a certain patent 
design somewhat of a locomotive type, but without sides 
or front to the firebox part, which was formed of brick- 
work, The maximum working pressure was 125 lb., and 
the boilers were designed to supply steam to work the 
engines up to 3300 indicated horse-power. 7 

On trial, with the boilers quite clean and containing 
fresh water, they supplied steam steadily and well, and 
worked continuously over the whole day without the 
slightest leakage at any part or sign of injury. Starting 
thus on a voyage to Calcutta, the power being reduced 
to about 2100 indicated horse-power, the boilers ran for 
a number of days without trouble, but as soon as the for- 
mation of a very slight scale on the tubeplates began and 
the water increased in density by replenishing the waste 
from the sea, the increase of temperature on the tube- 
plates exposed to the flame, rendered these so much more 
sensitive, that on the opening of a furnace door the sudden 
rush of air across the furnace, a distance of 6 ft. 6 in., 
struck the tubeplate, with a difference in temperature 
sufficiently great to cause a sudden contraction of the 
tubeplate and unequal contractions of this thicker 
tubeplate and the thinner tube ends, so that a general 
leakage at the tubes took place. This senkege once 
begun could not by any means be stopped, so that the 
dust and soot from the fire adhered to the damp plate, 
and in a short time accumulated to such an extent as 
almost to close up the tubes and reduce the power of the 
boilers to a small fraction, The only course then left was 
to draw the fires, clear and tighten the tubes with an ex- 
pander, and then go on again to repeat the above process 
sooner or later, even with the most careful management. 
To work these boilers, without continual trouble and great 
expense, even at a further reduced power, it was found 
necessary to use fresh water only and to protect the tube- 
plates as far as possible by loopholed brickwork. A large 
multitubular boiler, having two furnaces 3 ft. in diameter, 
was kept employed in supplying steam from sea water for 
condensation in order to make up the entire waste from 
fresh water. Notwithstanding ihe precautions and after 
many expensive repairs, the boilers of the first of these 
steamers were, after eighteen months’ working, so much 
injured that new boilers of ordinary form were ordered to 
replace them. Before their completion, this steamer was 
lost in a voyage across the Atlantic, and the new boilers 
were fitted into the second steamer a few months there- 
after, the boilers of this latter vessel having suffered in a 
like manner to that described. 

These boilers, though of a type more liable to injury 
than the usual marine type, show what would undoubtedly 
take place in any boiler in which a large volume of com- 
paratively cold air suddenly impinged on the interior 
plates, especially the tubeplates, which, until the moment 
of impact, had been under a high furnace temperature. 
That the vast volume of air rushing through the furnace 
of a boiler worked on the closed stokehold system with 
forced combustion would strike the tubeplate cold enough 
to cause serious damage, may be iofedeed from the area of 
the volume and its velocity, the former that of the furnace 
door, the latter 60 ft. to 70ft. per second. 

This conclusion is indeed not left to mere inference—it 
is a fact within the experience of most sea-going engineers 
working with chimney draught, that when considerable 
scale accumulates on a back tubeplate of an ordinary 
marine boiler, if a furnace door is suddenly opened under 
certain conditions of draught, the rush of cold air causes 
the tubes to leak. I called attention two years ago to the 
facts recorded by Mr. R. J. Butler in his paper of 1883, 
“On the Steam Trials of the Satellite and Conqueror 
under Forced Draught,” when even after trials not 
exceeding three hours’ duration, with boilers perfectly 
clean and containing fresh water—and producing less 
effect in indicated horse-power per square foot of grate than 
the boiler of the New York City, which has been working 
cuntinuously at sea for eighteen months with salt water— 
the boilers in both steamers were leaking at the tubes, a 
result seriously significant. It will be remembered that 
the boilers just described, which suffered so greatly from 
the effect of the impact of cold air, did not show the 
slighest injury on a prolonged trial nor for some days 
after they had been at sea, while in the Satellite and 
Conqueror a few hours’ trial, under the most favourable 
conditions, produced the injurious effects described. 

I am aware it is stated that it is not intended to work 
the steamers with this forced draught at sea unless emer- 
gencies arise to require it, and the boilers are made large 
enough to supply steam for full power by natural draught. 
If so, then the proper advantages of forced combustion, 
reduction in weight of machinery and space occupied, are 
given up, and the vessel cumbered with an expensive and 
troublesome arrangement, well known to be at least 
wasteful in fuel, for the prospective advantage of it being 
used on emergencies. But I must ask, will even this pro- 
spective advantage be realised? I am convinced it will 
not. I believe that after a steamer fitted on this system 
has been at sea for some time with natural draught, and 
the boilers have accumulated a slight scale, if it were 
attempted to use forced draught on an emergency, the 
boilers would soon be rendered useless, and the vessel left 
helpless. 

Another difficulty I cannot avoid reference to, which is 
never experienced on trials of a few hours or on short sea 
passages, but which must be faced at sea with continuous 
working, is that of cleaning fires. With the large con- 
sumption sapere for this system of forced draught, fires 
could probably not run for more than six hours without 





cleaning. Would it be possible to clean a fire with a 
volume of cold air of the area of the furnace door rushing 
through the furnace and tubes at the velocity due to 1} in, 
or lin. water pressure? Supposing the boiler was not 
injured by the terrible scour of cold air, it would certainly 
be cooled down to a serious extent by the furnace and 
tubes, for the time being, acting as a condenser. The 
only alternative would he to reduce the air pressure, for 
the time being, to that of the atmosphere, if this could be 
done with safety in a boiler-room in connection with 
others through a common funnel. Take a steamer having 
thirty-six furnaces divided into four separate air pressure 
ee cleaning fires as mentioned, six furnaces 
would require tu be cleaned every hour. This would 
wong at least half of the boilers continuously under very 
ow combustion ; so that whatever alternative, whether 
this or the worse, was adopted, the cleaning of the fur- 
naces on this system under continuous working could not 
be other than a serious practical difficulty. 

I have thus given, in somewhat full detail, the reasons 
which have led to the strong convictions I have expressed 
in regard to the dangerous unfitness of this closed stoke- 
hold system of forced draught for sea-going steamers. 

Putting aside altogether the question of injury to the 
boilers, and recurring to the fact that the steamers of the 
Navy which are fitted with this forced draught system 
have boilers of the usual size, so as to steam full power 
by chimney draught, let us assume that with forced 
draught the boilers of a steamer of the larger class could 
supply steam to drive the engines continuously at sea at 
a power 20 per cent. above that of full chimney draught 
power, without trouble in cleaning fires or the slightest 
injury to the boilers. I believe I make no over statement 
when I say that, even in such a case as here assumed, 
the same steamer fitted on my system of forced draught, 
and with the boilers required for equal power, would 
steam at equal speed three times the distance it could do 
with the closed stokehold system of forced draught. This 
is owing, first, to the greatly reduced size and weight of 
boilers, water, and fittings required with my system, 
leaving room for larger carrying space; and secondly, to 
the much smaller consumption of coal required to produce 
the same power. 

The vital importance of such an effect in the reduction 
of weight and space and coal consumption in war-ships 
does not require illustration here. The difficulty in 
building ironclads on favourable forms for economical 
propulsion, and securing at the same time sufficient pro- 
tection in thickness of armour-plate, would be greatly 
relieved by the reduction of 1000 tons in the weight 
of the necessary machinery and coals, Still keeping out 
of view the vital difference between using a safe system 
adapted for every-day work, and an unsafe system 
unsuited for every-day work, the advantages of possessing 
high-speed cruisers, able to run continuously with ease 
at the highest speed, and to keep the seas, as I have said, 
for thrice the time they could with the present system, I 
leave to be estimated by naval officers and others ex- 
perienced in handling such ships. 

For steam yachts, the use of my system of combustion 
would make a speed possible, with a reduced weight of 
machinery, quite unattainable with present arrangements, 
while the ahdénes of smoke, the perfect control of the 
steam—so that blowing off at the safety valves under any 
circumstances can be prevented—also the power to reduce 
the evaporation at will to the lowest point sufficient to 
turn the engines, and to lie at rest for many hours with 
the combustion practically stopped, and thereafter to go 
on at full speed at one minute’s notice, are all advantages 
of avery important character not only for yachts, but 
for any class of steamship, and of special importance in 
war-ships, 

In my paper of 1884, I gave an example of the reduc- 
tion in size and number of boilers which, on my system, 
could safely be made on such a steamer as the Oregon, 
then the most powerful passenger steamship afloat. The 
boilers in that ship’were nine in number, 16 ft. 6 in. in 
diameter, and 18 ft. in length, each having eight furnaces, 
3 ft. 6 in. in diameter, or 72 in all, with an aggregate fire- 
grate surface of 1512 square feet. The boilers with which 
I proposed, on my system, to maintain an equal power, 
viz., 12,000 indicated horse-power, were six in number, 
15 ft. in diameter by 18 ft. in length, with six furnaces in 
each, 3 ft. 9 in. in diameter, or thirty-six furnaces in all 
with an aggregate firegrate surface of 641 square feet. 

Tt will spoons f be remembered that, when I proposed 
to give an equal power with such a reduction in the 
boilers of this ship, it was considered to be quite im- 
practicable. I need only point to what has been accom- 
plished continuously for a period of eighteen months in 
the cargo steamer New York City, on much longer runs, 
and where a high power and speed are not sought for or 
attempted ; 12,000 indicated horse-power from 641 square 
feet of firegrate is only 18.75 indicated horse-power 

r square foot, a rate which has been surpassed in the 

ew York City. 

It is therefore quite evident that a considerably greater 
reduction in boilers than I then proposed could be made 
in such a steamer as the Oregon with an organised staff, 
and arrangements for the attainment of a high speed. In 
concluding with an illustration of the commercial advan- 
tage of such an arrangement as I ———. in such a vessel 
as the Oregon, I will, to keep well within very safe limits, 
assume the boilers to be in size and number what I 
formerly proposed, and instead of the lower rate of the 
New York City I will take the consumption at 1.51b. per 


indicated horse-power per hour, and also instead of assum- 
ing the rate of the Oregon, with her natural draught 
boilers when developing at sea 12,000 indicated horse- 
power at 2.61b., will assume a rate of only 2.28 1b. at that 
power. 

These rates give a reduction in 
exactly 100 tons per day in favour of the forced draught 


coal consumption of 


boilers. Taking these rates of consumption and numbers 
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and sizes of boilers as a basis of comparison, I find from a 
calculation of the weight of the reduced number and size 
of boilers, including water, mountings, uptakes, piping, 
flooring, and other necessary fittings, that they could not 
be less than 450 tons under that of the original boilers. 
The reduced space occupied by the fewer boilers under 
main deck gives room for 1250 tons cargo of 40 cubic feet, 
while the ’tween decks and deck-house, which would be 
set free for passengers, would accommodate at least eighty 
first and second-class passengers. 

The coals carried per voyage each way being 800 tons 
less, would leave additional room for 800 tons of cargo of 
40 cubic feet per ton. 

The more convenient coaling arrangement secured— 
not only by the reduced number, but by the smaller size 
of boilers—and the consumption, less by 100 tons per day, 
should reduce the number of firemen and trimmers by not 
less than 60, and thus set free berth room for at least 
40 steerage passengers. 

Taking ten round voyages per annum between Liver- 
pool and New York, with seven days in each port and 
eight days each way at sea, or 30 days for each round 
voyage, there would be per annum 160 days’ steaming, 
140 days in port for loading and discharging, and 65 days 
laying up for yearly overhaul and repairs. 

Supposing the extra passengers and cargo are obtained, 
the savings and increased earnings at the following rates, 
which provide for a further decrease on the present rates 
already abnormally low, would amount to— 


On Round Voyage. 


Saving in fuel at 10s. per ton, i mh as 
put in bunkers Liverpool and 
New York, 1600 tons at 10s... 800 0 
Cargo, weight, and measure- 
ment, 4100 tons at 20s. He 4,100 0 0 
160 first and second-class pas- 
sengers, less cost of victual, 
Ol. each... ae. se bas 1,600 0 0 
80 third-class passengers, less 
cost of victual, 3/. each Sar 240 0 0 
Pay and victualling of 60 fire- 
men at 5/. per month ... eG 300 0 0 
Total for round voyage mo 7,040 0 0 
»» ten round voyages ... 74,000 0 0 
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Compitep By W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; char aaae a0 etal the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of ny NS Ta may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of Page sow postage, addressed toH. Reaper LacK, Esq. 

The date of the advertisement of the pti of a yplete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement _— tance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act, 


MACHINE TOOLS. 


1553. W.R. Lake, London. (Z. Moreau, Philadelphia, 
U.S.A.) Improvements in Rock-Drilling Tools. (8d. 
5 Figs.) February 2, 1886.—The improvements relate to per- 
cussion rock-drill tools, and consist in providing the tool with 
spiral grooves for the purpose of conveying the rock dust to the 
openi: g of the bore, and thus prevent the jamming of the tool in 
the bore-hole. (Sealed May 7, 1886). 


1882. H. J. Haddan, London, (£. Pement, Esmond, 
Dakota, U.S.A.) Improvement in the Chucks. (8d. 
4 Figs.) February 9, 1886.—The object of this invention is the 
construction of a chuck and faceplate, by means of which the 
work may be raised, lowered, swung to the right or left, and 
centred without separating the different sections. The chuck 
consists of three sections, the rear section A, the middle section B, 
and the front section or faceplate C. The back end of the section 
B is provided with an eccentric circular projection which fits into 
a corresponding recess e formed in the section A, and may be 
firmly clamped in position by means of the split collar e e and the 
clamping screw F, The back end of the section Cis provided with 
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& concentric circularzrecess adapted to receive the b= sora I, 
which may be clamped therein by a split collar k and a clamping 
screw L. The section C may be rotated on the projection I as an 
axis by means of the wormshaft M gearing into teeth formed on 
the periphery of the projection I. The front end of the section C 
is provided with radial grooves O adapted to receive chuck jaws 
for holding the work. The sections are held together in close con- 
tact by the screws H and N. By loosening the screw H and the 
split collar e, the work may be raised, lowered, or moved to the 
right or left by swinging the coupled sections B and C on 
the eccentric projection e, The work may then be centred by 
loosening the screw N and collar k, and rotating the section C by 
means of the wormshaft M. (Accepted March 30, 1886). 


3903. J.L. Baker and T. N. Cox, Hargrave, North- 
ampton. Rising and Sinking Platforms for Tyreing 
Wheels and Similar Purposes. (8d. 2 Figs.) March 27, 
1885.—In tyreing wheels, it is important that a wheel should be 
quickly immersed in water as soon as the hot tyre is placed upon it, 
and quickly raised again for final adjustment. The platform in the 
tank is firmly supported at three points near its circumference 
upon three rollers, which rest upon three inclined planes fixed to 
the bottom of the tank. On the platform being rotated on its axis 





by alever, the rollers travel up or down the inclined planes, and 
the platform is raised out of, or immersed in, the water of the 


tank. A counterbalancing weight may be applied so as to reduce 
the labour required for moving the platform. (Sealed May 4, 
886). 


4652. H. Greenwood, Leeds. Improved Sashinety 
for Cutting and Sha) Metals, [lld. 6 Figs.) Apr 
15, 1885.—The object of this invention is to provide in one 
machine means for cutting and surfacing work in vertical and 
horizontal planes simultaneously, and for giving obliquity when 
desired to the vertical cutter spindle to suit the work in hand. 
This is effected by improvements in the details of an ordinary 
planing machine. (Sealed May 21, 1886). 


4847. E. Cope and A. Ho s, Manchester. Appa- 
ratus for Centring, Turning, Facing, Grinding, and 
Polishing Hollow Metal Articles. (8d. 5 Figs.) April 
20, 1885.—Nuts or hollow articles are secured on chucks fixed in 
bearings in a frame. Each chuck is then caused to rotate in suc- 
cession, whilst turning and facing tools are brought into action 
upon the nut. When grinding or polishing, the tocl is made cir- 
cular, and caused to rotate whilst acting on the articles carried by 
the chucks. In order to obtain accurate centring, the nutis placed 
on the nose of the chuck, which is then expanded by means of a 
conical-ended spindle go as to grip the internal surface of the nut. 
(Accepted March 19, 18886). 


5029. H.P. Boyd, Southampton. Improvements in 
Tools or Dies for Forging Screws. (8d. 5 Figs.) April 23, 
1885.—The screw blank is passed in succession between three dis- 
tinct dies, each of different dimensions. (Accepted April 2, 1886). 

5467. E. Davies, Atherton, Manchester. Improve- 
ments in Machinery for For Nuts. (8d. 3 Figs.) 
May 4, 1885.—The heated bar from which the nut is to be forged 
is placed upon a V-shaped die forming two sides of the nut. Two 
pa ar advance laterally and form the sides of the nut, The 
hole is then pierced by a vertical punch. Both dies and punch are 
fixed in slides operated by cams on shafts driven by spurwheel 
gearing. (Sealed May 14, 1886). 

5797. J. Appleyard, Bradford. A Combined Lathe, 
Planing, Shaping, and Fluting Machine. ([lld. 
8 Figs.) May 12, 1885.—This invention relates to apparatus which 
may be attached to an ordinary lathe. For the purpose of plan- 
ing, a strong cast-iron table supported by feet of sufficient height 
to allow the saddle of the lathe to pass freely along, is fixed firmly 
upon the bed of the lathe. The object to be planed is secured to 
a vertical plate bolted upon the top of the cast-iron table, and 
parallel with the lathe bed. The tool-holder is secured to an up- 
right slide fixed to the saddle, which is actuated by the main 
screw of the lathe. To give the required reciprocating motion to 
the saddle, the motion of the main screw is reversed by means of 
fast and loose pulleys, the belt fork of which is automatically 
shifted by the traverse of the saddle. For the purpose of shaping 
and fluting in circles, the object to be machined is secured be- 
tween the centres of two headstocks secured to the cast-iron table. 
(Sealed May 7, 1886). 

6417. A.W. L. Reddie, London. (C. H. De Lamater 
and Co., New York, U.S.A.) Improvements in Tools or 
Machines for Operating Screw T ps. 
(8d. 5 Figs.) May 26, 1885.—The object of this invention is the 
construction of a chuck which shall have a sufficiently strong en- 
gagement with the shank of the tap driver to turn the tap, until 
the tap has entered the distance limited by a stop fixed on the tap 
driver, when the chuck shall then turn on the shank without 
turning the tap. To secure the desired result, the polygonal 
shank of the tap driver is fitted into the socket of the chuck, 
which is slotted lengthwise, so as to form a number of spring 
fingers which grasp the sides of the shank of the tap driver with 
sufficient strength to enable them to turn the tap driver when 
exerting only the force nécessary to turn the tap in cutting the 
thread. But when the further entrance of the tap is prevented by 
the stop abutting against the work, the increased resistance 
opposed to the turning of the tap will cause the fingers to spring 
outwards, and permit the chuck to turn upon the shank of the tap 
driver without turning the tap. (Sealed May 21, 1886). 


6806. H. Ehrhardt, Dusseldorf, Germany. Im- 
provements in Slide Rests. (8d, 3 Figs.) June 4, 1885. 
—These improvements relate to slide rests for turning tyres and 
discs, and consist in the combination of three separate knives or 
cutters, in a knife box, corresponding to the three surfaces to be 
worked. The edges of these cutters are notched, and work the 
surfaces simultaneously in their whole breadth. Smooth cutters 
are then used to finish up. (Accepted March 23, 1886). 


6883. F. Wynne, London. Apparatus for Making 
the Cores of Disc or Ring Armatures. (sd. 4 Fiys.) 
June 5, 1885.—The band of iron of which the armature is wholly 
or partly made up, is shaped so, that in the process of winding, it 
may form the pockets for the reception of the bobbins of the arma- 
ture. This is effected by causing the band of iron to through 
a punch before it is wound on the foundation ring. The punch is 
worked by a crank and connecting-rod from the shaft of the wind- 
ing machine. (Accepted April 9, 1886). 


9397. C. Mason and A. Hill, Leicester. Improve- 
ments in Stone-Breaking and Ore-Crushing Ma- 
chines. {6d. 2 Figs.) August 7, 1885.—The improvements 
consist in attaching the eccentric shaft by suitable bearings to 
the swing jaw of the machine. A direct action is thus obtained 
without toggle plates or cranks. As the swing jaw is withdrawn 
at each revolution, draw-back bolts and springs may be dis- 
pecsed with. (Accepted April 16, 1886). 


9589. R. Luke and M. Spencer, Manchester. Im- 
provements in Grinding and Polish Machines. 
\8d. 3 Figs.) August 12, 1885.—According to the present in- 
vention, the grinding or polishing operation is performed by a 
rotating grinding and oe wheel, secured upon a horizontal 
spindle, which may have an automatical reciprocating end- 
wise movement, for the purpose of constantly changing the 
situation of the grinding wheel. The work to be operated on is 
secured toa horizontal table which has an automatic a 
horizontal movement imparted to it in a direction at right angles 
to the axis of the grinding or polishing wheel. (Accepted Apri 6, 
1886). 

12,088. H. H. Lake, London. (H. A. Harvey, Orange, 
New Jersey, U.S.A.) Improvements in Machines for the 
Manufacture of Screws. [ 9 Figs.) October 10, 1885.— 
This invention relates to machines forthe manufacture of ‘‘ gimlet 
pointed” screws. Previous to the present invention, the dies, 
between which the blank was rolled to form the spiral thread, 
both worked alike upon the pointed portion of the screw. But 
the blank had a tendency to move longitudinally under the point- 
ing action of the dies, and thus strip the thread on the cylindrical 
portion. According to the present invention, the blank is first 
pointed, and then fed in between the dies, only one of which acts 
on the point of the blank, the other die having a parallel surface 
throughout its length. (Sealed February 16, 1886). 


SMALL TOOLS. 


1427. W. Chrimes, Dudley, Worcester. The Manu- 
facture of Steel Anvils. (4d) February 1, 1886,—The 
anvils are cast in one solid piece in a mould or die. They are then 


= 





tempered to the requisite degree of hardness. (Accepted March 
19, 1886). 


1870. F. Armstrong and N. W. Vandegrift, Bridge- 
port, Conn., U.S.A. Improvements in Wrenches. 
(8d. 2 Figs.) February 9, 1886.—The movable jaw is kept in 
position by a toggle engaging in ratchet teeth formed on the nk 
of the stationary jaw. The toggle may be disengaged by pressing 
asmall lever. The movable jaw is then free to slide along the 
shank of the stationary jaw. (Sealed May 18, 1886). 


4098. E. Cope and A, Hollin Soccainaw, Man- 
chester. Improvements in the Man acture of Taps 
and like Tools for Forming Screw Threads in Nuts, 
(8d. 4 Figs.) April 1, 1885.—-This invention has reference to the 
manufacture of taps of large size, soas to make them lighter to 
handle. A hollow cast-steel blank is drawn by,rolls over a mandrel 
to the required size. The shank is then formed by forging ov 
otherwise, and the tap fashioned, hardened, and finished in the 
usual way. (Sealed April 30, 1886). 


4437. J. S. Wilson, Southampton. Apparatus for 
Cutting off the Heads of Rivets of any Metal Struc- 
ture, (8d. 8 Figs.) April 10, 1885,—The apparatus consists of 
two bent levers pivotted together at the bend. The short arm of 
one lever is provided with a cutter placed against the rivet head 
to be cut off, while the short arm of the other lever is placed 
against any suitable abutment or projection on the structure, On 
the long arms of both levers being drawn together by means of a 
right and left-handed screw, the rivet head is sheared off by the 
cutter. (Sealed May 18, 1886), 


4182. G. Lewis, Woodford, Berkeley, Gloucester. 
Improved Tube Expander. (6d. 2 Figs.) April 11, 
1885.—This tube expander works with a taper centre pin, and has 
three expanding rollers. Two of the rollers are set straight, and 
one isa little askew, so that it will easily wind itself out on reversing 
the lever. The rollers are slightly larger in the middle, and have 
a shoulder at each end to fit in slots in the body of the expander. 
Thus two sets of rollers varying in size will fit in the same slots. 
Each set will expand two different tubes varying one-eighth of an 
inch in diameter. (Sealed May 21, 1886). 


5458. J. Barlow, Nottingham. Lathe Carrier or 
Dog. (8d. 4 #igs.) May 4, 1885.—The object of this invention 
is to provide a lathe carrier which shall be capable of receiving 
iron of various diameters, and be easy to adjust. The carrier consists 
of a forked frame with two prongs, the inner side of each prong 
being provided with ratchet teeth. The screw which secures the 
article to be carried, works in a nut having two inclined projec- 
tions which fit in corresponding recesses in two loose pieces which 
are forced outwards so as to engage with the ratchet teeth of the 
prongs. (Sealed May 7, 1886). 


7492. W.R.Carr, J. Urwin, and J. F. Barlow, Low 
Benwell, Northumberland. Improvements in Miners’ 
or other Picks, Hacks, and similar Tools, (Sd. 4 
Figs.) June 19, 1885.— According to this invention, the head of 
the pick is made of a long diamond-shaped section, instead of the 
square section now in use. (Accepted April 2, 1886). 


14,302. A. Kay, Castlecary, Dumbarton, and W. L. 
Young, Greenock, Renfrew. Improvements in Ad- 
justabie Spanners. (8d. 12 Figs.) November 23, 1885.— 
A tongue-piece is formed on the movable jaw of the spanner, and 
is provided with guiding projections on its sides, which fit into 
corresponding recesses formed in the fixed jaw. The rear end of 
the movable jaw is recessed so as to work ona curved projection 
on the end of the handle of the spanner. The handle is movable 
about a pivotin the tixed jaw or head. By the movement of 
the handle, the movable jaw is pressed firmly against the object to 
be twisted. (Accepted April 16, 1886). 


MANUFACTURE OF METAL TUBES. 


5019. G. Round, Smethwick, Staffs. A Jointed 
Mandrel for Tube Coiling and Bending. (8d. 13 Figs.) 
April 23, 1886,—This mandrel consists of a number of short links 
jointed together by pin or ball joints. The tube to be bent is first 
threaded on to the mandrel, which ia firmly fixed at one end, the 
other end just overlapping a block, the diameter of which corre- 
sponds to the inside diameter of the desired coil. The block is 
secured toa faceplate, to which the end of the tube projecting 
beyond the end of the mandrel is fastened. The faceplate is 
then rotated, and the tube isdrawn off the mandrel, and coiled 
onto the block. The jointed mandrel affords a support to the 
inside of the tube, and prevents it from crumpling or bulging. 
(Accepted March 19, 1886). 


7034, E. Dixon, Wolverhampton. Improvements 
in the Manufacture of Lapwelded and Butt-Jointed 
Iron and Steel Tubes and other Hollow Cylinders. 
(8d. 8 Figs.) June 9, 1885,—By this invention a lapwelded iron 
or steel tube is manufactured direct from the billet or bar without 
cooling the metal. The heated bar having been reduced to a strip 
of the desired width and thickness according to the size of the 
tube to be made, the edges of the strip are first bevelled, according 
tothe Patent No. 3344 of 185 by the same inventor, and then 
passed through rolls which bend the strip to a trough-shaped 
section. By a second pa‘r of rolls, the edges are then brought 
together, so as to form an open-jointed tube. The tube is then 
raised to welding heat in a furnace, and passed to welding tongs 
or rolls, by the action of which, its bevelled edges are welded to- 
gether and the tube completed. (Accepted March 19, 1886). 


POINTING DRILLS, &c. 


3284. J. ¥. Johnson, London. (J. 8. Bancroft, Phila- 
delphia, U.S.A.) Improvementsin Machines for Pointing 
Drills. (8d. 13 Figs.) March 9, 1886.—The point or line 
formed by the intersection of the two surfaces to which the lips 
are ground, Offers in the case of large drills yreat resistance to 








the progress of the drill through the work. The object of the 
machine constructed according to the pet invention, is to 
reduce this line toa sharp point which shall lie in the axis of the 
drill. The cutting edges must also be of equal length and at 
the same angle to the axis of the drill, otherwise the size of the 
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hole would be uncertain. The machine is shown in plan in the 
illustration. The back end of the drill B is y a back 
centre D which slides freely on the rod C secured in the stand A, 
and may be clamped in position by the nut 8. The cutting end 
of the drill is clamped between the jaws E, F, and the point is re- 
duced by a grinding wheel (not shown) mounted on the shaft J, 
and actuated by the rope pulley V. The drill is then turned oyer 
so as to allow of the other side of the point being ground, without 
any further adjustment of the wheel. The jaws E, F are moved in 
and out to wr f a small or large drill by means of the hand lever 
N pivotted at T. A spring w, fastened ,to the cam P which rests 
against a projection 0 of the tends to hold the jaws E, F 
against the drill. The operator, Placing his hand on the radius 
link M, moves the grinding wheel backwards and forwards over 
the pr of the drill. The amount of cut at each stroke is regu- 
lated by the adjusting nut t. (Accepted April 13, 1886). 


5039. H. Lindley, Salford, Manchester. Improve- 
monts in Machines for an ding 
Circular or other Cutters. (8d. 6 Figs.) April 23, 
1885.—The improved machine consists of an emery grinding wheel 
mounted on erie and driven by a belt, so as to revolve at a 
convenient height above a planed table. Secured to the table is 
an adjustable abutment piece, of the same shape as the grinding 
edge of the emery wheel, and placed directly under it. The sup- 
port of the cutter to be sharpened contains a steel ‘‘ former” plate 
shaped to the form of the finished cutter and fixed directly under 
the edge of the latter. The cutter support is planed on the under- 
side, and asit is moved about on the planed table, keeping the 
‘“‘former” plate pressed against the abutment, the cutter will be 
ground to the exact form of the ‘‘ former” plate. (Accepted March 


19, 1886). 
PUMPS. 


2134. A. Riedler, Aachen, Prussia, Im 
relating to Valves for Pumps, Blowin; es, Or 
the like. (8d. 3 Figs.) February 13, 1886.—The object of 
this invention is to insure the regular working of valves, the lift of 
which varies, and which are liable to operate improperly. As 
applied to the valve chamber of a doubie-acting pump, a cam d 
fixed on a rotating shaft gives a to-and-fro motion to rollers 7, 7', 
which have their pivots fastened to a sliding carriage, Links 72, 7° 


lever N, 


vements 





connect the ends of the carriage to lever arms secured to shafts 
h, h®, each of which shafts carries a crank at each end. One crank 
of each rocking shaft h, A? reciprocates the part by which the cor- 
responding suction valve v or v3 is cl and released at the 

roper time, while the other cranks serve to oscillate, by means of 
Finke, the shafts A!, A3, which in their turn cause alternately the 
rods to push the discharge valves v!, v3 towards their seats, every 
time the piston is about to terminate a stroke. (Sealed May 21, 
1886.) 


2441. G, Melcher, Dusseldorff, Germany. Improve- 
ments in Pumps. (8d. 23 Figs.) February 19, 1886.—This 
invention relates to suction and force pumps by which the fluid 
in the pressure pipe is propelled with constant speed. These 
pumps deliver a certain quantity of fluid with each angle of rota- 
tion of the driving axle. This uniform motion of the pump pistons 
is produced by discs placed obliquely to their axes, or by eccentric 
discs provided with grooves. A disc fixed on a shaft obliquely to 
the axis of the latter, gives, by its rotation, a reciprocating move- 
ment tothe plunger pistons which are connected to it by ball- 
joints. (Accepted April 6, 1886). 

4404, M. Watson, Newcastle-upon-Tyne. Arresting 
Gear for Pumping Engines. (8d. 5 Figs.) April 9, 1885, 
This invention relates to means of arresting the motion of com- 
pound engines upon the sudden removal of their load. In the 
case of non-condensing engines, valves a in the inlet and 
outlet passages of both cylinders are held open by catches. These 
catches are capable of being released by tappets attached to a 
spindle or rod. which may be moved by the governor or other 
automatic apparatus worked by the engine. In condensing 
engines, in addition to the above valves, a valve provided in the 
exhaust passage from the low-pressure cylinder, is kept normally 
shut, but opened automatically to the atmosphere by the same 
action which closes the steam valves, thus destroying the vacuum, 
(Accepted April 9, 1886), 


4857, A. LeGrand and R. Sutcliff, London. Im- 
provements in Double-Acting Pum (8d. 2 Figs.) 
April 20, 1885,—This invention relates to pumping apparatus for 
deep wells of small bore, such as those known as “ Artesian” or 
** Abyssinian” tube walls. Two separate pumps, connected by a 
hollow pump rod, are arranged one above the other in the tube. 
A lift valve separates the two pumy barrels. Water is discharged 
into the rising main pipe alternately from the top and bottom 
cylinders with the upward and downward strokes of the pump. 
(Sealed May 18, 1886). 


5416. R. Wagstaff, Hyde, Chester. An maiperes 
Rotary Pump for Exha' and Forcing Liquids 
or Fluids, Air or Gas. (Sd. 12 Figs.) May 2, 1885.—The 
pump chamber or working barrel, of the shape of an elongated 
cylinder, has two shafts working through the centre of each half 
cylinder, On each shaft is a pinion with five semicircular cogs 
of a size just sufficient to clear each other when revolving in the 
same direction, Around these two pinions are nine vanes, the 


bases of which are jointed together to form an endless chain. 
The joints of the vanes fit in the semicircular spaces between the 
cogs of the pinions. When both shafts are rotated in the same 
sense, the endless chain is constantly travelling in the same diret- 
tion, and the vanes are constantly exhausting and forcing the 
fluid through the double inlet and outlet Eo ge marked by 
arrows in the illustration. Spring packing in the body of the 





vanes maintains a Might joint against the working face of the pump 
barrel, (Accepted March 26, 1886). 

6280. T. Shone and E. Ault, Wrexham, Denbigh. 
Improvements in and in Connection with Apparatus 
for Compressing Air. [ls. 8d. 20 Figs.) May 22, 1885.— 
Two single-acting air-compressing cylinders fixed upon standards 
are placed one above the other vertically over the crankshaft of a 
horizontal compound steam engine. The air cylinders are water- 
jacketted, and are provided with cylindrical valve boxes and disc- 
shaped delivery valves. The pistons have each a central air 
inlet valve opening into the cylinder, and connected by a valve 
rod working ‘through the centre of the crosshead. The action of 
the valves is controlled by a friction clutch on the valve rods 
carried in brackets on the frame which supports the air cylinders. 
The action of the steam engine is controlled by a regulating box 
containing a flexible diaphragm or piston which actuates a steam 
equilibrium valve. The box isin communication with the com- 
pressed air supply, so that the pressure of the compressed air 
presses upon the piston: or diaphragm, and thus controls the 
steam supply. The effect of this device is to adjust the speed, of 
the steam engine so as to keep a constant pressure in the air 
main. (Accepted March 23, 1886.) 


6446. J. Grantham, Bl Northumberland. Im- 
provements in Pumps for and Forcing Water. 
(8d. 3 Figs.) May 27, 1885.—The pumps are constructed with a 
casing surrounding the pump barrel and clacks, enabling the 
supply ate to open into the pump above the clacks for the pur- 
pose of leaving sufficient water to remain in the barrel to cover 
the clacks, so as to be able to restart the pump without priming. 
The supply pipe is discharged of its contents by the admission of 
air through an air e leading from the pump barrel to the 
supply pipe. (S May 7, 1886). 


DREDGING. 


5482. H. J. Coles, London. Apparatus for Dis- 
charaing Dredger Grabs, Buckets, or Skips. (8d. 
3 Figs.) May 4, 1885.—This invention relates to automatic appa- 


inclined towards the bottom of the crucible, hold the vessel in 
correct position. A bell-shaped protector * seme over the instru- 
ment pean the hands of the operator from the heat radiating 
from the hot crucible. (Sealed May 11, 1886). 

¥ Im- 


943. J. L. Thomson, Syracuse, New York. 
vty yg in Rivets. (6d. 7 Figs.) January 21, 1886.— 

his invention relates to rivets which are converted into clinching 
nails, by a bifurcation of the shank producing pliable clinching 


prongs, which are readily bent over to fasten the rivet to the 
article to which it is applied. (Sealed April 30, 1886). 


1524. A. J. Boult, London. (J. Brady, Brooklyn). Im- 
rovements in the ture of Dies. (8d. 10 Figs.] 
‘ebruary 2, 1886.—This invention relates to the formation of small 

dies used in ticket punches. The improvements consist in forming 

the letter or figure on the die-blank by successive punching opera- 

tions. (Accepted March 23, 1886). 


3530. B. L. pasbigne, Keows, Warwick, and G. 
G. Lusher, Birming Machin for Manufac- 

Tubular Rivets, Lacing Studs, and the like. 
(1ld. 13 Figs.] March 19, 1885.—The rivets are manufactured 
from solid metal blanks prepared on separate machinery. The 
shank of the blank is drilled in its longitudinal direction, and the 
rivet is completed by cutting a circumferential groove in the head, 
so as to leave aneck. The cutter spindle revolves in fixed bearings. 
The holding jaws and the drill spindle are mounted on a compound 
slide, admitting of both transverse and longitudinal movements. 
(Accepted March 19, 1886). 


4977. D. Tullis, Glasgow. Improvements in Link 
. (8d. 28 Figs.) April 22, 1885.—According to this 
invention, link belting, which has hitherto been applied to flat 
belts running on flat pulleys, is to be adapted for running in 
grooved or rope pulleys. The different links composing the belt- 
ing are either of circular or of \V/-sha) section, and consist of 
strips of leather rivetted together. ( May 7, 1886). 
5469. S. H. Wright, Southport, Lancas 


ter. Raising 
Water and other Liquids. [1ld. 6 Figs.) May 4, 1885.— 
A ding to this invention a portion of water is allowed to run to 





ratus for sustaining and releasing dredger grabs. 

catches are combined with a disengaging weight se that the grab 

is sustained during the operation of discharging its contents, but 

when this operation has been completed, by lifting the grab, the 

catches open automatically by the action of the weight, and allow 

rt aad to pass clear of them when lowered. (Sealed May 11, 
). 


7388. A. Brown, Renfrew, N.B. Improvements in 
Hopper Dredgers. {1ld. 18 Figs.) June 17, 1885.—This 
invention has for its object to facilitate the navigation of hopper 
dredgers backwards and forwards in docks and narrow channels, 
and to avoid the necessity of turning the vessel round. This is 
effected by providing the vessel with Fresco and steering gear 
at the bow end of the vessel, in addition to the usual propellers 
and steering appliances at the stern. (Accepted April 2, 1886). 


7400. W. Cooper and J. Holdsworth, Hull. Im- 
provements in the Method of sowering or Dropping 
a Dredger, Bucket, Grab, or any bes Ay | 
without Closing. {éd. 3 Figs.] June 18, 1885.—In the head 
of a cranetwo sheaves A furnished with clutches are provided, so 
that when the bucket is suspended open, after having been 
discharged, which is effected by the brake B, the sheaves may be 
clutched together hy a fork, worked by a rope passing over the 
sheave C, and leading toa lever on the crane platform, and so 


keep the bucket open during its descent. In order to allow the 
opening chains G, G to hang slack when the machine is digging 
into its work, that part of the lifting chain which is in direct con- 
nection with the winch barrel, is passed under the pulley H, over 
the pulley F, under the pulley H', over the sheave in the crane 
head, which is provided with the brake B, and then made fast to 
the block F. The arrows show the motions of the different parts 
of > chain when the machine is being closed. (Accepted April 2, 
1886). 


HOISTING, HAULING, &c. 


14,849. P, Ebstein, Murrow, Germany. Buckets o: 
Scoops for Elevators. (6d. 1 Fig.) December 3, 1885.— 
The buckets are made of PP or earthenware, and are laced by 
cords to the elevator band. All chemical influence on the ma- 
terial is thus avoided, (Sealed April 18, 1886). 


BLOWING MACHINES. 

8080. J. Thornton, Northgate, York. Screw Fan, 
(6d. 7 Figs.) July 8, 1885.—The object of this invention is to 
construct a fan which shall be comparatively noiseless, steady, 
and effective. C, C are the screws of the fans, revolving hh 





left-handed. The screws are mounted upon a common shaft, and 
driven by a pulley. The screws, together with the cylinders, may 
also be made conical. (Accepted April 20, 1886). 


MISCELLANEOUS. 
763. L. T. Karras, Dresden. paratus for ining 
or Crucibles and Meitine Pots, (6d. 3 Figs. 
January 16, 1886.—The apparatus consists of a pair of tongs 


with claws shaped to the handle of the crucible. The arms are 
held open by a spring. Two stays rivetted to the tongs and 





waste a the long leg of a syphon which acts as an exhaust 
to an air-tight cistern above the bend of the syphon, and thus 
causes a body of water to rise through the short leg of the 
syphon into the cistern which is provided with a “ ventilating ” 
draw-off pipe. (Sealed May 7, 1886). 


6022. T. Jackson, Glessep, Chester. Woven Driv- 

Bands or Belts. (8d. Figs.) May 16, 1885.—A strip 

of leather is secured by wire staples to each edge of the cotton- 

woven driving belt. This prevents the fraying of the edges. 
(Sealed May 7, 1886). 


6078. J. Langdon, Hull, J. A. Wade and J. Cherry, 
Hornsea, East Riding, Yorks. a Eccen- 
tric Gros Apparatus to be App ed to Startin, 
Levers of Engines. (8d. 2 Figs.) May 18, 1885.—Instea 
of the usual fastening in notches, two gripping cams are used 
which are pressed by spring bars with great force‘against the 
curved edge of the lever quadrant. The spring bars are connected 
with a crank lever, and the cams are disengaged by drawing the 
crank lever towards the main lever in the usual way. (Sealed 
May 14, 1886). 

6636, J.C. Mewburn, London. (J. 4. Magnin, Paris.) 
Dri Belts. (4d.] June 1, 1885.—The belts are made of 
asbestos cloth, folded together, and ted with tchouc 
(Sealed May 11, 1886). 


6642. P. Adie,London. A Construction of Driving 
Belts and Wheels therefor. (8d. 9 Figs.) June 1, 1885.— 
The belt is formed of a strip of metal, preferably steel, corrugated 
transversely, so as toadapt itself to corresponding corrugations on 
the peripheries of the wheels to which the belt is applied. The 
wheels may be ordinary toothed wheels, or their teeth may be 
formed by fixing corrugated metal strips on the peripheries of 
plain wheels or drums. (Sealed May 18, 1886). 


7058. A. C, Hands and F. Parkes, Birmingham. 
Apparatus for the of Stamp-Heads for the 
ping of Metals. [lld. 8 Figs.) June 10, 1885.—The 
rope attached to the stamp-head is passed round a now ¢e which 
is fixed on one end of a spindle d working in a thrust block g. 
The end of the spindle is threaded with a quick-threaded screw d 
working in a crosshead ¢, which is provided with slide rests work- 
ing in guides e4 on the frame a@ of the machine. Attached to the 
crosshead is a piston-rod Ah with a piston i within a cylinder &. 
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To raise the stamp-head, steam is admitted to the cylinder 
through the valve 0, The pressure of the steam forces the piston 
to the top of the cylinder, and the piston-rod carrying the cross- 
head compels the quick-threaded sorew to rotate, and with it the 

miley c, which thus raises the stamp-head by the rope to which 
it is connected. When the stamp-head is raised to the required 
height, steam is cut off and exhausted from the cylinder. The 
springs J, compressed by the forward movement of the crosshead 
now react and assist in carrying the parts back to their normal 
positions. (Accepted April 9, 1886). 


12,163. J. 8S. Pearson, Heywood, Lancaster. An 
Improved Skip or Utensil. (8d. 3 Figs.) October 13, 
1885, — This invention refers to “‘ weft tins,” boxes with perforated 
bottoms, used in mills for storing yarns. The perforated bottom 
is made of wicker work, and rests on a projecting rib extending 
round the inside of the box or skip. Moisture is thus allowed to 
4 away without corroding the metal skip. (Sealed April 13, 
1 


13,658. B. F. Meyer, Camden, New Jersey, U.S.A. 
Device for Co’ 7 of ipro- 
Figs.) November 


mpensating for the Wear 
ca Chains in . (6d. .6 
10, 1885.—The sheave on which the chain works, is provided with 


an adjustable cam surface, by which the centre line of the worn 
part of the chain may be thrown outwards to correspond with the 
centre of the unworn part. (Sealed May 7, 1886). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 


street, Strand, 
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Executive Committee, with their most energetic 
chairman, Dean of Guild Gowans, and to the 
executive officers—the secretary, general manager, 
and engineers. 

In subsequent issues of ENGINEERING we propose 
to give a series of illustrated notices of the contents 
of the Edinburgh Exhibition in a somewhat syste- 
matic order, so far as the mechanical and allied in- 
dustries are concerned ; but before proceeding with 
these we give in our present issue, a general ground 
plan of the Exhibition buildings, for which we are 
indebted to Mr. Charles C, Lindsay, of Glasgow, 
who has been associated in the design of the build- 
ings with Messrs. John Burnet and Son, archi- 
tects, also of Glasgow. This plan supplies many 
detailed references by way of indicating where 
our readers who propose to visit the Exhibition 
may find such exhibite as are likely to attract their 
attention. 

At the extreme west end there are the per- 
manent buildings, consisting of a large central 
hall or court, with transepts in the middle of its 
length, and surrounded by picture galleries, ten in 
number, and indicated by the letters A to K. These 
permanent buildings have been most subtantially 
erected on a solid foundation of concrete at a cost 
of about 10,000/. Forming the main entrance to 
the Exhibition, they are reached by a broad flight 
of steps in red granolithic concrete made by Messrs. 
Stuart and Co., Edinburgh. In front of the door- 
way there isa splendid example of pavement laid 
in encaustic tiles, the gift of Messrs. Field and 
Allan, Edinburgh, the representatives of the Camp- 
bell Tile Company, Stoke-on-Trent, and designed by 
Mr. H. Stephens. The most prominent feature in 
the design of this pavement is the centre-piece, in 
which there is represented a Cupid holding in its 
hands a ribbon bearing the word ‘‘ Caledonia.” 
Then, there is the doorway itself, which is also 
made of ‘‘granolithic,” and is the gift of Messrs. 
Stuart and Co. It is formed of columns 20 ft. 
high, and of two draped figures, 6 ft. high, which 
carry the lintel. Above the doorway there is a 
figure group, in the same material, which was 
modelled by Mr. F. Stuart Burnet, sculptor, 
Edinburgh, the subject being ‘‘ Edina receiving 
Homage from Science and Art.” Lastly, there is a 
magnificent door which is formed of a splendid mass 
of padowk redwood from the Andaman Islands, and 
is the gift of Messrs. Shillinglaw, the contractors for 
the woodwork and brickwork of the Grand Pavilion. 
The padowk in question formed a very prominent 
object in the Forestry Exhibition, which was held 
in Edinburgh a couple of years ago. We may here 
mention that the grand hall of the permanent 
buildings is 260 ft. long by 60 ft. wide, and that it is 
surmounted in the centre by a large dome. As 
previously mentioned, the picture galleries sur- 
rounding the Grand Hall have a total length of 
650 ft., the width being 30 ft., and the height 
27 ft. 

It will be seen by reference to the plan, that 
the extreme south end of the hall is occupied 
by Messrs. Bishop and Son’s grand organ. This 
very fine instrument is blown by Bamford’s hy- 
draulic engine. Almost all the rest of the floor 
space is unoccupied, so that it may be always 
available for the accommodation of the audiences 
which assemble during organ or band _perfor- 
mances. In numerous places, however, there are 
handsome show-cases, in which there are displayed 
many beautiful examples of industrial art, includ- 
ing silversmiths’ work in rich profusion. It is here, 
likewise, that there is the fullest display of recent 
examples of the progress of navalarchitecture, chiefly 
from well-known shipyards on the Clyde. Before 
leaving this hall we may draw attention to the fact 
that some of the most attractive cases contained in it 
are shown by Edinburgh jewellers and silversmiths, 
who have long been famed for their artistic tastes 
and their skilled workmanship, so far back even as 
the time of the celebrated George Herriot, who was 
the successful silversmith and private banker to 
James VI. That eminent citizen of the Scottish 
capital died about 260 years ago. One of the 
tinest of exhibits of jewellery is certainly that shown 
by Messrs, Marshall and Sons, goldsmiths to the 
Queen, Edinburgh. In it there are silver plate 
and gold and diamond jewellery manufactured 
by the firm, together with articles of antiquity, 
such as the insignia of the Royal Company of 
Archers, the Queen’s body guard for Scotland. A 
most interesting piece of silversmith work is a 
large tankard having a bas-relief of the Porteous 
Riot in Edinburgh. This has been lent by the 





Earl of Rosebery, and that nobleman and other 
two prominent Scotsmen, send on loan three Cale- 
donian Hunt vases of great beauty and artistic de- 


sign. 

Ot the other exhibits in Messrs. Marshall’s case 
we would specially mention a silver bowl on which 
illustrations are given of two scenes in the Battle 
of Bannockburn, and another in which the subject 
illustrated is the taking of Dumbarton Castle in 
1571. Not far away from this stand there is one 
at which the exhibitors are Messrs. Thomas Smith 
and Son, Glasgow, who, in addition to showing 
some fine examples of work in solid silver, and 
silver-plated and nickel-plated goods, also have the 
processes of electro-plating regularly going on. 
Unfortunately they were unable at the position 
occupied by their stand to get power to drive a 
dynamo, and hence they have been under the 
necessity of resorting to the use of the battery for 
electro-deposition. Mr. David MacGregor, Perth, 
has at his stand skilled workmen showing the 
manufacture of Scottish jewels and silver work. 
Granite jewellery and table ornaments are shown 
by Messrs. Rettie and Sons, of Aberdeen ; and 
many other most attractive and valuable examples 
of skilled and artistic workmanship are displayed 
at the stands of Messrs. James Robertson and 
Son, James M. Bryson, Robert Bryson and Sons, 
W. Crouch and Son, and other eminent Kdin- 
burgh firms whose business is chiefly working in 
metals. Lastly, we ought to mention with com- 
mendation the collection of sporting guns and 
rifles, military and target rifles, &c., of Mr. Alex- 
ander Henry, of Edinburgh and London, whose 
reputation is world-wide in its extent. 

In another article we shall devote some atten- 
tion to the temporary buildings and to the classi- 
fication and arrangement of the exhibits in them. 





ENGLISH AND AMERICAN RAILWAYS. 
(From our New York CoRRESPONDENT.) 


THE paper of Mr. E. B. Dorsey on the above 
subject, has excited so much interest and provoked 
so much discussion that it was made the special 
order of business at the meeting of the American 
Society of Civil Engineers held on May 5, and 
members were invited to freely discuss it. Many 
distinguished engineers responded, and the author, 
who had recently arrived from England, was also 
present. One of the matters to which Mr. Dorsey 
had called attention and had taken as an item of 
cost of construction of a new railway, was that 
known as Parliamentary expenses. Mr. Bous- 
caren, late general manager of the Cincinnati 
Southern Railway, took up this question. He 
thought that the fact the comparison had proved 
the American methods to be the better, should 
lead us to be fair to our British friends (this is, 
however, the desire of all the Society of Civil 
Engineers). He then showed the enormous amount 
of Parliamentary expenses, and the cost of right of 
way, which he contrasted with the cost of railway 
charters for America and the comparatively light 
expense for right of way. (The Broadway Railway 
charter and the ‘‘ fixing” of the New York City 
alderman are not considered in this, and since their 
charter has been annulled, ought not to be). The 
Parliamentary expenses of eight railroads from 
1848 tc 1860 are given below. 
dols, 
,661, 
,006, 
137, 


Midland... a qe eta 
London and North-Western... 
Great Western... se ses 3 
South-Eastern ... 43 e- 5756, 
Lancashire and Yorkshire ... »751, 
Great Northern Je . - 3910, 
London and South-Western... 1,994,000 


Total 25,976,000 

These figures are from the work of C. H. De 
Franqueville, secretary of the Railroad Commission 
of France, and it is stated in the same work that 
four different companies competed for the conces- 
sions of the line from London to Brighton, and 
spent in one year for Parliamentary fees over 
500,000 dols. They had twenty ordinary advocates, 
six Queen’s counsels, twenty solicitors, and a strong 
battalion of Parliamentary agents, experts, engi- 
neers, &c. 

Shortly after, the Trent Valley Company spent 
737,000 dols. for the concession from Stone to 
Rugby, and then abandoned it. The Great Nor- 
thern Bill, presented in 1845, cost 3,853,000 dols. 





for 245 miles ; about 16,000 dols. per mile. The 
same author figured the cost of ‘‘right of way” in 
England at 1070 dols. per acre, and did not include 
‘*damages,” which would be very large. Thus, 
Mr. Bouscaren thought, the cost of these two items, 
entirely beyond the control of the engineer, would 
amount to nearly the cost of construction of our 
railways. He also set forth the difticulties survey- 
ing parties encountered in former times in England, 
and the necessity to use force and stratagem to obtain 
records. In some instances they surveyed at night, 
and in others during the Sabbath morning exercises. 
(It seems strange that men possessed of two such com- 
mendable characteristics as early retiring and regu- 
lar attendance at service, should be so pugnacious, 
but so it was.) Mr. Bouscaren further showed 
that the absence of standard specifications on the 
part of the English Government, acted very un- 
favourably toward a constructing engineer. For 
not only do laws regulating all railway crossings 
limit the radius of curvature to 2640 ft. as a 
minimum, but the Board of Trade has such further 
powers as to leave the engineer at the discretion of 
its inspectors. Again, the competition and opposi- 
tion a railway meets in Parliamentary Commissions, 
where adjustment of scientific matters necessarily is 
done by politicians, is far worse than the most 
exacting specifications, and frequently results in 
the expenditure of large sums for a show of security 
demanded, but which yields no compensating re- 
turn, American engineers, being practically un- 
hampered, and always having the question of expense 
before them, are forced to construct much more 
cheaply than in England. A comparison of cost per 
mile of construction with that for operation, showed 
that in England it was for construction, 202,227 
dols., and for operation, 10,000 dols. ; in America, 
for construction, 62,176 dols. ; and for operation, 
4410 dols. 

From the above, the French author quoted con- 
cludes, ‘‘ That if all the railroads of the United 
States had been as well constructed as in England, 
that is at an additional expense of 140,051 dols, 
per mile, there would have been saved 8 per cent. 
of the annual operating expenses.” This he figures 
at 353 dols. per mile. And if the English roads 
had been built as ours are, their working expenses 
would have been increased 8 per cent., or 800 dols. 
per mile annually. (The above argument ought to 
have been made by an Irishman rather than by a 
Frenchman, and is somewhat similar to the saving 
of all the fuel, by means of purchasing two stoves 
either of which would save one-half). Mr. Bouscaren 
showed its fallacy by the statement that it did not at 
all follow it would cost 140,051 dols. per mile more to 
build our railways as well as those in England ; in 
fact our Frenchman’s figures themselves showed it 
would not, and further he failed to see what these 
enormous expenditures in Parliamentary charges 
had to do with operating expenses. He thought on 
all important lines it paid to build permanent struc- 
tures, and to provide thorough drainage and a well- 
ballasted track.. The questions of grades, curva- 
ture, and distance, depend greatly on the volume 
and character of the traffic, sometimes a cheaper 
line even with greater gradients and sharper curva- 
ture, may give the largest returns with a light traflic 
and high rates. He thought that there was not a large 
amount of data accessible bearing on this question, 
and hence there was such difference of opinion on 
it among engineers. 

In regard to motive power, Mr. Bouscaren con- 
sidered that it was the weakest point in the English 
system. Mr. Dorsey’s paper shows the American 
locomotive hauls more tons of freight and more 
passengers, runs a greater distance, and costs less for 
fuel and repairsthan the English engine, even though 
the latter has easier grades, less curvature, and a 
better track. He thought the greater speed of freight 
trains and'more frequent stops in England, did not 
account for this to any extent. He thought many 
American railways by expending a little capital in 
improvements, especially in replacing temporary 
structures by permanent ones, and making a better 
track, would save enough in operating expenses 
to pay not only the investment but a dividend 
besides. He alluded to the favourable results 
of the compound system in England. He did 
not favour Mr. Dorsey’s advocacy of the block 
system, and thought statistics did not show any 
great security from it. In regard to toilet con- 
veniences, baggage checking, and means of com- 
munication with the conductor and with other pas- 
sengers, he hoped England would see our advantages 
and adopt them. Also in respect to the use of the 
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bogie truck, whose adoption in England he would 
consider a golden era in their railroad experience. | 


18 in. by 24 in. cylinders, ten-wheel (six wheels 
coupled) 40-ton engines, and also of those with 


| uniform on all these roads notwithstanding the 
| great variation in the proportion of the total ton 


If the cost of transportation was a measure of value,|19 in. by 30 in. cylinders, twelve-wheel (eight | and passenger mileage which varies from one pas- 
he thought the English roads would always be | wheels coupled) 613 tons on the same division is as | senger to three tons on the Midland and North- 
inferior to ours as instruments of commerce, and follows : 


that such advantages as England possesses in| 
cheaper material and labour are rapidly disappear- | 
ing, coal being already as cheap here, while iron and | 
steel would soon be. 

Mr. J. Henney, Jun., superintendent of motive 
power of the New York, New Haven, and Hartford | 
Railway, presented a statement of some of the | 
engines on his road, comparing the cost of repairs 
with the miles run. It was a remarkable showing, 
and well worth careful study : 

Engine *35, built at their shops in January, 1885, 
ran until December, 1885, 76,925 miles, and cost 
for repairs 273.13 dols. 

Engine *103, ran 71,275 miles from October, 1884, 
to October, 1885, and cost 206.88 dols. 

Engine *107, ran 68,783 miles from February, | 
1885, to February, 1886, and cost 281.83 dols. 

These engines are standard types built of the best 
material, have steel boilers and flues, the crank- 
pins, driving axles, and side rods are made of Krupp | 
steel. The tender runs on the Allen paper wheels, | 
and the engine truck wheels have cast-iron centres | 
and 3in. steel tyres. These engines run from New | 
York to Springfield, Mass. (about 136 miles), and | 
return the same day with a different crew. 
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These engines are daily doing this work and 
are easy on the track. It will be seen from 
the above that with the 77-ton engine the cost 


|per ton per mile is but half that with the 40-ton 


engine. 

The interest of the evening, however, centred in 
Mr. Dorsey, who prefaced his remarks by the state- 
ment that he had been for twelve months in your 
country studying the railway question since he issued 
his first paper ; he hoped the railroads would replace 
his estimated figures (the best obtainable) by their 
official figures, but until they did this he thought 
his figures must be taken as correct. 

The following Table shows the expense of trans- 


| Eastern Railways, costing 1.18 cents and 1.14 cents 
| respectively, to three passengers to one ton on the 

London, Brighton, and South Coast, and the 
| London, Chatham, and Dover Railways, which costs 

1.09 cents and 1.14 cents respectively. This result 
| is the natural consequence of the small average load 
on the freight trains, whose speed, load, and cost 
approach that! of the passenger trains too closely 
|for economy. The average cost in 1884 of the train 
| mile on all the railways of England and Wales 
| was 0.61 dols., while in Massachusetts it was 
| 1.21 dols., or double, while the average train load was 
| more than 50 per cent. larger in passengers and tons 

on the latter roads. In 1884 the average cost of 

transporting one passenger or one ton one mile 
| was in England 0.0113 dol., and in Massachusetts 
| 0.0143 dol., or 26 per cent. more. These figures 
| show actual cost, no allowance being made for dif- 
| ference in labour, material, or fuel. But in Mas- 
| sachusetts the pay of the engine-driver and of the 
| fireman is double that in England, while fuel is 
three times as high, and all labour is probably 70 
per cent. more, to say nothing of material. Should 
| the proper reductions be made for the above items, 
it must be admitted either our railways are operated 
|much more economically, or that our labour at 





Engine *122 of this road has just gone into the | porting one ton or one passenger, one mile on | double price is as cheap as that of England. Hence 
shops, after running 82,142 miles, and the follow- | the leading railways of England and in the United | either American management is more economical 


ing is her record per month : 

















a= | Miles Run. (Cost of Repair. —— 

dols. 
May .. 7018 6.90 
June .. 7200 5.63 
July .. 7139 10.46 
August p 7011 25.10 Having run about 
September .. 7074 27.17 80,000 miles at an 
October pe 7344 12,48 ——— of 239.37 
November .. 5606 5.69 dollars for repairs, 
December 6176 78,08 
January 7050 14,32 
February 6056 14.11 
March.. 7594 12.07 
April .. 5074 «=| «=(97.86 


He considered the proper counterbalancing of the | 
parts a great saving factor; badly done this not only 
damages the engine, but also the track and bridges. 
This engine, *122, has 18 in. and 22 in. cylinders, 
and 5 ft. 8 in. driving wheels. Her regular run is 
the Boston Limited (which she takes at Springfield, 
Mass., at 11.45 a.m., and reaches New York at 
3.30 p.m. (This train makes six regular stops for 
passengers, and three full stops for drawbridges.) 
The engine returns from New York at 10.30 P.M. | 
to Springfield, arriving at 3.04.4.m. To repair this | 
engine, Mr Henney thought would take 50 dols. of | 
material. All required is to turn off the tyres, face | 
the slide valves, and take up the lost motion in the | 
link and valve motion. He could obtain better | 
results if one man took the engine the round trip, | 
but the engine makes six trips to the engineer's 
three, and on every sixth Sunday she makes an | 
extra trip. | 

Mr. Pritchard, an English engineer from Bir- | 
mingham, gave an interesting sketch of your rail- | 
ways, but the great point of his remarks were the 
unqualified commendation he bestowed on the 
bogie truck, and the praise he gave to the pas- 
senger car frames in America, whose superiority of 
construction he claimed prevented telescoping in 
case of derailment. A statement from Mr. A. J. 
Stevens, general master mechanic, of the Southern 
Pacific Railway, was read, showing the performance 
of two of their large engines; * 229 has 19 in. by 
30 in. cylinders, and the other, ‘‘ El Gobernador,” 
has 21 in. by 36 in. cylinders. The division in 








116 ft. to the mile, and curves of 10 deg., which are | beiug smaller, they do not get the best market | 


railways of England and Wales, aggregating 13,340 
miles, are compared with those of Massachusetts, 
sixty-three companies operating 2852 miles, or an 


| States, also the comparative expense per train mile. | or American labour is more efficient. 
|To make this comparison more general, all the | 


In regard to the bogie truck, the speaker thought 
| its adoption by the Midland and other English 
| roads, and in Canada, was evidence of its superiority, 
since these roads were built by English capital and 


TABLE SHOWING THE Cost PER TRAIN MILE, AND Ton AND PassencER MILE IN OPERATING EXPENSES ON 
RAILROADS IN THE UNITED KINGDOM AND UNITED STaTEs. 
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2 Average Average Average Cost 
| 6 Mileage. Load of Length of | of Operating 
| ~@ Train. | Haul, Expenses. 
aor nom assem omen Wek) c=" <1 ae ” 
| | o 
i | a 7 = 2 
Name of Railroad. | 2 So g \O2s 
| &0 | a = |xo°? 
| % 4 - z ral , ge 
| & 2 = PA | $ 3 es /£.% 
i ae . > e & Bs. 
23 | 3 3 | ogy : é » \98oe 
ee | 2 e | e¢ |2/8la|2| 2 fess 
* * } foe oe heed? ieee ote oe 
United Kingdom, 1883, milea | miles. miles.| dols. | dols, 
Great Northern xe és 768 | 284,512,050 602,973,520 | 789,485,570| 35 | 61 lo 53 | 0.587 | 0.0127 
North-Eastern .. 1,534 | 359,184,052  1,159,691,280 | 1,518,875,332 | 37 733 | 9 29 | 0.677 | 0.0114 
Midland .. os ee os 1,381 | 482,151,874 1,222,309,920 | 1,654,461,794 | 33 61 | 12 48 -563 | .0818 
London and North-Western .. 1,793 | 745,749,134 | 1,511,779,440 | 2,257,528,574| 39 | 78 | 12 42 655 | 0116 
Great Western .. «eo ee 2,268 | 642,025,920  1,042,489,200 | 1,684,515,120 | 45 65 | 12 | 43 -600 -0113 
»» Eastern .. ds ee 1,049 | 386,454,286 369,094,320 | 765,548,606 | 45 6 | 5& 52 -680 | .0120 
London and South-Western .. 721 | 406,375,606 216,649,920 | 623,025,526 51 71 9 59 | .716 | 0132 
» Chatham, and Dover 160 | 195,917,102 0,534,960 | 256,452,062 62 39 5 | 28 ser} > Qe 
Caledonian ée “a P 877 | 195,721,238 456,161,700 | 651,882,938 37 69 10 30 | 636 | .0120 
North British .. .. .. ..._ 1,006 | 193,726,340 396,243,120 | 589,969,460 38 | 61 | 8 | 29 | .. | .o12 
London, Brighton, and SouthCoast 403 369,993,492 130,318,080 600,311,572 57 | 91 6 51 661 | .0109; 
United States, 1884. | 
Boston and Albany ee 384 | 167,402,441 374,347,455 | 641,749,896 86 124 19 112 -927 -0107 
a Lowell 550 | 61,343,056 59,427,991 | 120,771,047 47 97 14 40 | .781 -O172 
Ai Maine 204 | 587, 44,937,544 | 134,525,110; 69 | 83 | 18 | 47 | .900! .0155 
pa Providence ss 68 | 55,200,708 21,814,483 | 77,015,191} 76 | 39 | 10 | 30 | 1.220 | .0177 
Old Colony aa ‘ a oa 468 | 116,745,901 57,899,872 174,645,773 72 72 | 15 36 .879 | .0168 
New York, New Haven, and Hartford 265 | 206,677,775 125,743,803 832,421,578 | 8/7 86 | 2 | 658 .968 | .0145 
= Lake Erie, and W. --| 1,029 | 169,599,246 | 1,794,946,519 | 1,964,545,764 | 45 | 239 | 19 | 162 745 -0062 
ae Central and Hudson | 
River .. ‘a om ae an 993 387,829,886 | 1,970,087,115 | 2,357,917,001 60 196 | 60 | 193 | 1.085 | .0076 
Pennsylvania Railroad, Pennsylvania | | } | 
Division os ée <a .-| 1,858 | 244,710,876 | 2,996,892,567 | 3,241,603,443 | 42 | 205 21 134 845 .0054 
Pennsylvania Railroad, United | | 
Roads of New Jersey, Pennsyl- | 
vania Division «- ee we, = 448—«| «248,789,706 552,423,171 | 801,212,877! 60 | 30 | 19 | 60 | 1.133 | .0139 
All the railroads of England and ) | | | | 
Wales in 1884.. as es ~ 13,840 5,199,240,104  7,673,522,640 12,872,762,744 | 43 72 61 | .O113 
Average cost per mile, 232,000 dols. ) | } 
All the railroads of Massachusetts } | 
in 1884 .. se ae ae } 2852 1,007,136,3876 | 1,229,368,472 | 2,236,504,848 | 67 110 | 15 60 1,21 | .0143 
Average cost per mile, 69,281 dols. | 


| 
| 





average of less than 50 miles each. 


In this, small | English engineers, and in some instances the 


companies are at a disadvantage, for they cannot | trucks had been changed to the bogie from the 
which they operate is 168 miles long, and grades of | afford to hire as expensive men, and their supplies | English system. 


The speaker then compared the progress made 
| in railroad traffic and its economies within thirty 
years, and took the data from the work of Mr. 
Alex. Holley and Zerah Colburn, given in 1855 and 
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The total length of engine and tender ‘‘ El Gober- 
nador” is 65 ft. 5in. The comparative perform- 
ance of these engines and those of the ordiuary 





From the above it appears the cost of transpor- 
tation of one ton and one passenger is the same 
on English and Welsh railways, and this cost is very | load in freight 31 per cent., while the cost of trans- 


1856, except that relating to the Pennsylvania 
Railroad. The figures for 1884 he obtained from 
the English Board of Trade, and for American rail- 
ways from the report of the Railway Commissioners 
of Massachusetts and New York. Messrs. Holley and 
Colburn used the plan for estimating the mileage 
employed by Mr. Dorsey. 

From the following Table it appears that English 
roads have reduced their expenses per train mile 10 
percent. inthirty years, havedecreased theirtrain load 
in passengers 7 per cent., and increased their train 
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CONSTRUCTED BY 


porting one passenger, or one ton, one mile has re- 
mained practically the same, being in 1855, 1.15 
cents, and in 1884, 1.13 cents. The average freight 
charges mf ton of 2000 lb. was in 1855, 2.75 cents, 
and in 1884, 2 cents for 2240 1b. The fare for pas- 
senger per mile in 1855 was 2.52 cents, and in 1884, 


Comparison of Railroad Traffic in England and United 
States in the Year 1855 and 1884, 

Cost per train mile : 1855 and 1856. 1884. 
All railroadsin England... .. 0 dols, a 0.61 dels, 
London and North-Western .. 5 pan 0.68 =, 
All railroads in New York Fis “ - 

hoe » _ Massachusetts. . A ” 

Pennsylvania Railroad .. _ 
Cost of transporting, one ton or one 
passenger one mile : 

All railroads of England 
- in New York 
Pennsylvania Railroad .. oe 
Average train load (passengers) : 
All railroads of England 
- » New York 
Pennsylvania Railroad .. 
Average train load (tons) : 
A railroads of England 
» » |New York 
Pennsylvania Railroad A 

Average charge per ton per mile : 

All railroads of England . ¢ 0.0275 dols. 
“ o New York -. _J 0.02504 ,, 
Pennsylvania Railroad .. -. hk0.0875 ,, 
Average charge per enger per mile : 
All railroads of England a .0252 ,, 
pe » |New York 0.0198 ,, 
Pennsylvania Railroad .. h 0.0825 
Nores, 
a= Exclusive of taxes and duties, 
b= Inclusive - - 
¢= Messrs. Holley and Colburn estimate the average charge for 
all kinds of freight in 1855 wag 0.9276 dol. per ton of 2000 Ib. 
Mr. Dorsey’s estimate is 0.0200 dol. per ton of 2240 Ib. ; 
this, probably, is one-fourth too low. 
d=Including first, second, and third-class ordinary and season 
tickets, without season tickets the average is 0.0233 dol. 
J = For 1856, from the report of the State engineer. 
A = For 1856 and 1884, from reports of the Pennsylvania Railroad 


Company, 

k= Exclusive of State tolls. 

2.09 cents. The last figure includes all three classes 
of passengers, and ordinary and season tickets ; 
omitting the latter, the fares for all classes comes 
to 2.33 cents per mile. In 1855 the average cost 
per train mile in New York State was 1.00 dol., 
and in 1884, 1.01 dolr., oran increase of 1 per cent. ; 
the train load was in 1855 an average of seventy- 
three passengers, and 1884 fifty-one passengers 


” 


a 0.0115 
a 0.0160 
h 0.0231 ,, 


h 205 
¢ 0,0200 do!s. 
0.0083 ,, 
h 0.0074 ,, 
d 0.0209 ,, 


f 0.0238 ,, 
A0,0242 ,, 





(For Description, see Page 544.) 
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Fig.72. 

















(this is due, no doubt, to the far greater number 
of trains), a decrease of 30 per cent. But the 
freight train load in the same time increased from 
71 tons to 183 tons, or an increase of 159 per cent. 
The average cost of moving one ton or one pas- 
senger, one mile was in 1855, 1.60 cents, and in 
1884 .78 cent, or a decrease of 51 per cent. 

The following Table shows the average cost for 
transporting one ton or one passenger one mile on 
the Boston and Albany Railroad from 1868 to 1885 
inclusive. 


In regard to the Pennsylvania Railroad, the | 
speaker compared charges per mile for passengers. | 


In 1856 it was 0.0325 dol., and in 1884, 0.0242 
dol., a reduction of one-fourth. Freight per ton 
per mile (exclusive of State tolls) cost in 1856, 
0.0375 dol., and in 1884, 0.0074 dol., or a re- 


“MONA’S QUEEN.” 


| duction of 80 per cent., while the cost of trans- 
| portation for one passenger, or one ton one mile, de- 
Cost of Transportation on the Boston and Albany Railroad. 


cents. 
1868 
1869 
1870 











This Table shows that from 1868 to 1885 there was a eduction of 
| two-thirds in the cost of moving freight and passengers on this : 


‘creased from 0.0231 dol. in 1856 to 0.0054 dol. 
in 1884, or 76 per cent. : 
In conclusion, it appears while the English railways 
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have practically remained stationary in thirty years, 
the American railways have by improvements and 
economy, reduced their expenses more than half, 
and in some instances to two-thirds. 

Mr. Dorsey’s remarks were listened to with great 
interest, and it is hoped that some of your English 
managers may be found who will either explain or 
controvert these figures ; as it now stands, it would 
seem as if the great claims of Englishmen about their 
railways were either based on assertions or on false 
figures. Indeed, so late as February of this year 
the writer was interviewed by an English railway en- 
gineer who boasted of railways in Great Britain as 
being very superior to ours, and who whenconfronted 
by Mr. Dorsey’s figures undertook to brush them 
aside by a general denial and the statement, ‘‘ they 
were all rot, you know.” But this argument will 
not answer where figures are given and investiga- 
tion challenged. The great regret of the Society 
of Civil Engineers has been and is still that no 
Englishman seems to have the nerve or the back- 
ing to lift Mr. Dorsey’s gauntlet which he has 
boldly flung down, nor will it serve, as the gentle- 
man above noted tried to do, viz., to make a general 
denial. In the words of 2 western judge, addressed 
to an attorney who was fooling with the case 
at issue, ‘‘ Gentlemen if you have any trumps play 
them, for it is no use to try and ‘ nig’ in this court.” 








THE SOUTH AFRICAN DIAMOND 
FIELDS.—No. IV. 


Gross VALUE oF Diamond PRopvctION. 


Havine analysed the quality of diamonds pro- 
duced by each of the four mines, and the fluctuation 
of prices in the last few years, it remains to give 
some figures of the comparative richness of the 
ground in order that an estimate may be framed of 
the total value of diamonds already extracted, and 
some conception gained of the store of precious 
stones still left in the mines. The latter considera- 
tions will be interesting, as reports are frequently 
current in Europe that the South African diamond 
mines are getting exhausted. 

The ‘‘ load,” which is the standard measurement 
of diamondiferous ground and shale at the mines, is 
16 cubic feet of excavated soil, equal to 9 cubic feet 
of ‘‘ blue ground” in the solid, and to 10 cubic feet 
of ‘‘ yellow ground,”’ The trucks used for tramming 
the ground away from the mines, are generally of 
16 cubic feet capacity, but even when these or the 
tubs for hauling out of the mine, are of larger size, 
the output is always reduced to ‘‘ loads ” of 16 cubic 
feet for purposes of record, A cubic yard of solid 
blue ground is thus equal to three loads, or since 
the area of a claim is about 900 square feet, a layer 
1 ft. deep over an area of one claim equals 100 
loads. * 

The weight of diamonds found in Kimberley mine 
from the surface downwards, has averaged about 
1} carats per load, in De Beer’s about } carat, in 
Bultfontein about } carat, andin Dutoitspan about 
4 carat. 
between the best and the worst ground, but these 
differences will be dwelt upon later. 

At the present time the total volume of diamondi- 
ferous soil extracted from Kimberley mine, measures 
about 4? million cubic yards, from De Beer’s about 
3} millions, from Bultfontein about 6} millions, 
and from Dutoitspan webout 8,000,000 cubic yards ; 
multiplying these numbers by three will give, with 
sufficient accuracy, the number of loads in each case, 
which multiplied again by the carats per load quoted 
above, will show the total weight of diamonds ex- 
tracted from each of the mines. 

The average value of Kimberley diamonds from 
the surface downwards may be taken at 22s, 9d. 
per carat, in De Beer’s 24s., in Bultfontein 23s. 6d., 
and in Dutoitspan 32s. 6d. per carat. 

These figures are shown more clearly in the Table 
in the next column, and from that it appears that 
the total value of diamonds already extracted from 
the four mines amounts to 40,000,000/. These figures 
are corroborated by a return published in the report 
of the Collector of Customs for the year 1883, in 
which, from a comparison of all official records, he 
puts down the total exports of diamonds to the end 
of 1883 at 28,965,2471., to which, adding the known 
value of exports for 1884-5 we obtain a total of 


* This convenient number is quite correct only for 
Bultfontein and Dutoitspan, A pa in Kimberley or 
De Beer's, measures 31 ft. by 31 ft,, or 96 square feet; a 
foot vertical per claim in these latter mines, therefore, 
equals 107 loads, 


In each mine there is a vast difference | P 





34,265,2901., which sum, however, does not include 
the value of diamonds exported on the person or 
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Total Loads 
Extracted. 

Carats per 
Load. 

Gross Weight 
in Carats. 
Gross Value 
of Diamonds 
Produced. 
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Kimberley 
De Beer’s 
Bultfontein .. 
Dutoitspan 


Total 


. 14,000,000) 


) 1.95 (1 


fF 
BAe 
224, 
115 


500,000 
300,000 
400,000 
3,600,000, 





it | 67,750,000  .49 | 32,800,000 39,790,000 
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privately, which is known to have been consider- 
able. The gross weight of diamonds given in above 
Table is equal to nearly 6? tons; 1 lb. avoirdupois 
being equal to 2209 carats, or roughly 5,000,000 
carats to a ton. 

Multiplying columns II. and IV. together we 
find the average value per load of Kimberley 
ground to have been 28s. 6d., of De Beer’s 18s., of 
Bultfontein 5s. 2d., and of Dutoitspan 4s. 10d., thus 
verifying the statement made last week that one 
load of Kimberley ground is worth as much as one 
load each from the other three mines. 

The question of the store of diamonds still left 
in the mines, involves several problems that will 
hardly be appreciated at this stage of the subject ; 
it will be well, therefore, to defer its consideration 
to a later time. Meanwhile it may be stated with 
confidence that the four mines will doubtless be 
able to produce an annual value of 2,000,0001. worth 
of diamonds for the next fifty years to come. 








ENGINES OF THE ‘‘MONA’S QUEEN.” 

In our issue of May 7 we published a two-page en- 
graving, with other views on page 448, of the Isle of 
Man Steam Paeket Company’s paddle steamer Mona’s 
Queen, while in our number of May 21 we gave another 
two-page illustration (Figs. 6 to 8) showing the 
arrangement of the engines and boilers of this vessel. 
This week we complete our series of illustrations by 
giving on pages 542 and 543 further views, Figs. 9 to 
13, of the engines. The Mona’s Queen was built and 
engined last Fe by the Barrow Shipbuilding Com- 
pany, Limited, of Barrow-in-Furness, and ran regu- 
larly last season between Fleetwood and Douglas, Isle 
of Man; she will be engaged on the same service this 
year. Her chief dimensions are as follows : ; 

t. in. 
320 0 
38 0 

15 1 

14 6 
1465 tons 
op ht ok 525, 

The vessel has excellent cabin accommodation, the 
arrangements being so clearly shown by Figs. 1 to 
5 published in our issue of May 7, that detailed de- 
scription will be unnecessary. 

The Mona’s Queen is propelled by two pairs of com- 
pound oscillating engines, there being one high-pres- 
sure and one low-pressure cylinder acting on each crank- 
in. The design of the engines, which possesses many 
points of interest, is shown by Figs. 9 to 11, which we 
publish this week on pages 542 and 543. From these 
views it will be seen that the high-pressure cylinder 
of each pair of engines occupies a position slightly 
inclined to the horizontal, while the low-pressure cylin- 
ders stand vertically. The high-pressure cylinders are 
50in., and the low-pressure cylinders 88in. in diameter, 
the stroke in each case being 6ft. The two-high pres- 
sure cylinders exhaust into a single exhaust pipe 21 in. 
in diameter, which passes down between the two pairs 
of engines to the inner trunnions of the two low-pres- 
sure cylinders, this exhaust pipe thus forming an inter- 
mediate receiver common to the two pairs of engines. 

All the cylinders are fitted with piston valves con- 
structed on Mr. Thom’s patent, of which we have 
already had occasion to speak favourably. One of 
these valves is shown in detail by Figs. 12 and 13, 
on page 542, which will clearly explain its con- 
struction. The leading feature of Mr. Thom’s valves 
is, as we have mentioned on former occasions, that 
at the commencement of the exhaust from either 
end of the cylinder the two ends are, for a very 
short period, placed in communication, the result bein 
that a portion of the exhaust steam first release 
passes to the other end of the cylinder and assists in 
cushioning. This is a particularly useful feature in the 
low-pressure cylinders. In Fig. 12 the valve is shown 
in the position in which it forms the communication be- 
tween the two ends of the cylinder in the manner just 
referred to, while Fig. 13 shows how the connecting 
passage also serves to afford a double inlet for the steam 
in the same manner as in the Trick or Allen valve. 

The surface condensers contain 8340 square feet of 
cooling surface, and are situated under the high-pres- 
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sure cylinders as shown. The condensing water is 
circulated by two centrifugal pumps with 40in. discs and 
12 in. discharge pipes driven by auxiliary engines 
with cylinders 11 in. in diameter and 11 in. stroke, 
both pumps and auxiliary engines being of the Barrow 
Shipbuilding Company’s own make. There are two 
single-acting air pumps each 39 in. in diameter, with 
24 in. stroke ; their position and the mode of driving 
them will be readily understood from our engravings, 
There are two feed and two bilge pumps driven in the 
same manner as the air pumps, these pumps being each 
7 in. in diameter with 24 in. stroke. 

The crankshaft for each pair of engines is solid, and 
the crank-pins are fitted with centrifugal lubricators, 
which are found to work most satisfactorily. As will 


-be seen from our engravings, the framing of the en- 


gines is very simple and substantial, and the whole 
arrangement very accessible. 

The engines are supplied with steam by four double- 
ended boilers placed two forward and two abaft the 
engines, as shown by Fig. 6 of our two-page engraving 
published on the 2lst ult. The boilers are each 17 ft. 
long by 13 ft. 6 in. in diameter. Each boiler contains 
six furnaces 3 ft. 6 in. in diameter with bars 6 ft. 3 in, 
long. Each boiler also contains 408 tubes, 6 ft. 11 in. 
long by 3} in. in diameter. The total heating surface 
of the four boilers is as follows : 


sq. ft. 
10,290 
987 
972 


Total 12,249 


The paddles are 24 ft. in diameter over floats, each 
wheel having ten floats 12 ft. long by 4 ft. wide; the 
floats are made of steel. The trial of the Mona’s Queen 
took place on July 4 last year, when she attained a 
mean speed of 19 knots, her maximum speed being 
19.4 knots. 


Tubes isi Si 
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NOTES FROM THE SOUTH-WEST. 

Bristol and South Wales Railway Wagon Company 
(Limited).—The proprietors of this company have con- 
tirmed a special resolution adopted at a special meeting 
on the7th ult., by which a portion of the paid-up capital 
will be returned. The return will be made by refunding 
ll. per share on the existing shares; it will be open 
for the directors to call the 1/. up again if they deem 
it advisable to doso. The effect of this arrangement is 
that future dividends will be paid upon 4/. per share 
instead of 5/. per share as hitherto. The object of the re- 
fund is to adjust the dividend account to the altered 
position of the company. 


Quick Despatch.—On Monday the steamship City of 
Manchester, was loaded with 1251 tons of bunker coal in 
the Roath Basin in something less than twelve hours, 
The coal was supplied by Messrs. J. Lancaster and Co. 


The Bute Docks.—The opposition threatened by the 
Pontypridd and Caerphilly Railway Company to the Bute 
Docks (Transfer) Bill, has been unconditionally with- 
drawn, and the Bill, which has already been sanctioned 
by the House of Lords, will now pass unopposed through 
its remaining rg esd in the House of Commons, As 
amended by the House of Lords, the Bill sanctions the 
transfer of the Bute Docks to a joint stock company, of 
which the first directors will be the Marquis of Bute, 
Lord E. Talbot, Mr. Frederick Pitman, and Mr. G. E. 
Sneyd. The capital of the new company will be 
3,500,0007., divided into 35,000 shares of 1007. each. Of 
these 9000 will be 4 per cent. preference shares and 
18,000 ordinary shares, the remaining shares being issued 
either as preference or as ordinary. The borrowing 
powers of the company are limited to 1,150,000/., and in 
consideration of the transfer the following sums will be 
payable: To the estate trustees of the Marquis of Bute, 
9000 fully paid 4 per cent. preference shares; to the 
marquis himself, 18,000 ordinary shares, fully paid, and 
4 per cent. preference stock to the nominal amount of 
250,000/. ; to the estate trustees sufficient debenture stock 
to raise the sum of 550,000/., to be applied in the discharge 
of mortgages ; to the marquis, certain royalties, &c., on 
shipments, rents, and dues. ‘The transfer will take place 
as from December 31, 1886, and provision is made for the 
purchase of the acess stock by the corporation of 
Cardiff and the Great Western, the Rhymney, and the 
Taff Vale Railway Companies. 


A Lighthouse for Round Island.—The foundation stone 
of a lighthouse, to be erected at Round Island, to the 
north of the Scilly group, was laid on Saturday by Lady 
Douglass, wife of Sir J. Douglass, chief engineer of the 
Trinity House, London, in the presence of Sir James, ana 
a select circle. The erection of the lighthouse will be 
under the superintendence of Mr. W. T. Douglass, res!- 
dent engineer of the works now being executed at the 
Bishop Lighthouse. Workshops and barracks for the 
workmen have already been erected on Round Island. 


Coal at Newport.—On Friday 20,323 tons of coal were 
cleared at Newport. This is the largest quantity ever 
cleared at Newport in one day. 


Cardiff.—There is little change to report in the steam 
coal trade. Last week’s ship ts were considerable, 
although scarcely so large as in the previous seven days. 
The prospects of the patent fuel trade are considered to 
beimproving. Most of the iron works of the Cardiff dis- 
trict are fairly well employed. Foreign competition has 
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brought prices to so low a point that notice has been given 
of a reduction of 10 per cent. in wages. In consequence 
of this intended reduction a strike is threatened at 
Dowlais. 


The Rhymney Valley.—The steam coal trade in the 
upper part of this valley is not very brisk. Coke making 
has been abandoned, except at the Gwerna Coke Ovens, 
Maesycwmmer, 


Llantwit and Black Vein Colliery.—This colliery is 
likely to commence work again shortly, having passed into 
the hands of a new company, of which Mr. Koberts of 
Cleckheaton, is the chairman. Mr. Jenkins, late manager 
of the Everglyn Colliery, Caerphilly, has received the ap- 
pointment of manager. The colliery, which has some of 
the finest machinery in South Wales, has been idle for 
the last ten months, 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again firmer last Thursday, and recovered the 14d. lost on 
the previous day. Transactions took place during the 
forenoon at 38s. 54d. to 38s. 7d. cash, also at 38s. 74d. to 
38s. 9d. one month, with buyers at the close at 38s. 64d. 
cash and 38s. 8¢ one month, and sellers at 4d. per ton 
higher. In the aiternoon business was done at 38s. 74d. 
and 38s. 7d. cash, also at 38s. 84d. one month, and at the 
close there were sellers at 38s. 7d. cash and 38s, 9d. one 
month, with buyers at 4d. less per ton. Friday’s warrant 
market was ver firmer, with transactions reported on 
forenoon ’Change at 38s. 7d. to 38s. 8d. cash, also at 
38s. 9d. and 38s. 94d. one month, and the market closed 
with buyers at 38s, 8d. cash and 38s. 94d. one month, and 
sellers wanting 4d. more per ton. The afternoon trans- 
actions were done at 38s. 8d. down to 38s. 64d. cash, also 
at 38s. 10d. down to 38s. 8d. one month, the market 
closing with buyers at 38s. 64d. cash, sellers 38s, 7d., and 
the month price nominally 38s. 84d. Monday’s market 
was dull, and prices closed 1d. under last week’s final quo- 
tation. There were transactions in the morning at 38s. 8d, 
one month, and the close was sellers at that rate and 
38s. 64d. cash, with buyers at 4d. per ton lower. In the 
afternoon business was done at 38s. 6d. and 38s.54d. cash, 
and at the close there were buyers at that rate and at 
38s. 7d. one month, with sellers at 4d. per ton more. 
The market was flat at the opening yesterday, but 
in the afternoon prices were a turn firmer, although 
only a small amount of business was done, and Mon- 
day’s decline of 1d. was recovered. In the forenoon the 
only transactions reported were done at 38s. 54d. cash 
and 38s. 74d. one month, the close being buyers at those 
rates, and sellers 4d. more per ton. In the afternoon 
38s. 64d. cash and 38s. 8d, one month were the only quota- 
tions, andthe market closed with buyers at 38s. 64d. cash 
and 38s. 8d. one month, and sellers seeking 4d. per ton 
higher. Very little change took place in to-day’s market. 
Business was done in the forenoon at 38s. 7d. and 38s. 74d. 
cash, the market closing with sellers at 38s. 7d. cash and 
38s, 9d. one month, and buyers at 4d. per ton less. There 
was no business reported in the afternoon ; the market, 
however, closed firm—buyers at 38s. 7d. cash and 38s. 9d. 
one month, and sellers at 4d. per ton higher. The tone 
of the market is much depressed and totally devoid of 
animation, and the amount of business doing from day to 
day is exceedingly small. A few more transactions, how- 
ever, were reported towards the close of last week, and 
there have been afew more inquiries and orders from 
abroad, though not of much consequence. No improve- 
ment falls to be reported regarding the home demand. 
One blast. furnace has been blown in again during the 
week at Carron Iron Works, but otherwise there is no 
change in the number of furnaces blowing. The ship- 
ments of pig iron from all Scotch ports last week amounted 
to 9887 tons, as against 12,828 tons in the preceding week, 
and 11,413 tons in the corresponding week of last year. 
To the United States there were sent 650 tons; to 
Canada, 1519 tons; to India, 785 tons; to Italy, 
650 tons; to Holland, 350 tons; to China and Japan, 
400 tons; and to other countries, smaller quantities. 
From Christmas up till last Saturday the shipments 
amounted to 160,397 tons, as compared with 194,092 tons 
at the same time last year, thus showing a decline for the 
year of 33,695 tons. During the past five months 99,624 
tons of pig iron have been delivered into Messrs, Connal 
and Co.’s public warrent stores, being an average of nearly 
20,000 tons per mouth; and last month the amount de- 
livered into the storekeeper’s hands was 26,199 tons. The 
stock of pig iron in the warrant stores yesterday afternoon 
stood at 769,802 tons, as compared with 764,492 tons 
ney week, thus showing an increase of 5310 tons for 

e week, 


Clyde Shipbuilding—Launches During May.—The Clyde 
shipbuilding trade continues to be very much depressed, 
ample evidence of which is seen in the meagre return re- 
sarding the launches of new vessels during the past month. 

Vo fewer than twenty-nine vessels were put into the water, 
but they only aggregated to a total of 15,676 tons, being 3837 
tons under the output in May, 1885, and 9548 tons under 
that for May, 1884, and 7823 tons (or one-third) less than 
the output daring April of the previous year. The output 
for the past five months is 15,222 tons under that for the 
same period of last year, and 50,446 tons less than that of 
the corresponding five months of 1884, The average size 
of the vessels launched during the month was fully 500 
tons. There were four paddle steamers included in the 
month’s output, representing 4500 tons, a torpedo cruiser 
of 1630 tons, eight mercantile vessels of a total of 4426 
tons, four steam yachts of a total of 591 tons, four sailing 
by ne of 4480 tons, and eight racing yachts of a total of 

ons, 


Clyde Shipbuilding Yards.—It is stated that there are 








now eight shipyards on the Clyde, in none of which is 
there a single vessel in course of construction, and that 
twelve firms are each engaged on their last vessel. 
Messrs. Russell and Co., of Port-Glasgow and Greenock, 
have in hand, however, upwards of a dozen new vessels, 
which may be regarded as averaging 1300 or 1400 tons 
at least, and there are five yards which have five vessels 
each. A Port-Glasgow report says: Several shipbuilding 
yards in the town have had little or nothing on the stocks 
for some considerable time, and as there was no appear- 
ance of anything turning up in the way of contracts, one 
of the firms, whose yard is in the east end of the town, 
closed their premises last week. Another firm, whose 
yardis in the west end of the town, and who launched 
their last vessel about six weeks ago, have also, it is 
said, intimated that their yard will be shut up on the 
4th inst., unless there is a prospect of some fresh work. 
Another yard in the same district has only a small craft 
on hand, and it will be finished before long. This is cer- 
tainly a dark look out for Port-Glasgow, which has for 
many years depended for its existence and welfare so 
largely upon the shipbuilding trade. 


Shipbuilding at Aberdeen.—In consequence of the dul- 
ness which at present prevails in the shipbuilding trade 
at Aberdeen, the employers have resolved to shorten the 
working time from fifty-four to forty hours per week. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held in Glasgow last Thursday night. Mr. J.S. 
Dixon presided. Mr. Robert Beith, acites, gave the 
results of some tests conducted three years ago at the 
Clyde Coal Company’s Backmuir Colliery, in attempting 
to bring down the coal by hydraulic pressure. Mr. David 
Johnson, engineer, Glasgow, who made the apparatus 
used in connection with the tests, explained that he was 
stopped in his course of following up with a more powerful 
engine, by finding that the idea had been embodied in a 

atent sixteen years before by an English gentleman. Mr. 
Iph Moore, inspector of mines, read a paper entitled 
**Some Notes on American Mining Machinery,” in which 
he described several novelties capable of com adaptation 
in many mining operations in this country. e@ was 
accorded a vote of thanks. The secretary read a paper 
describing a new American method of indicating tempe- 
rature, steam pressure, &c,, by means of electricity, 
— as the Telemeter system. A brief discussion fol- 
owed. 


Strike in Fairfield Shipbuilding Yard.— About 200 
rivetters who were employed in Fairfield Shipbuilding 
Yard struck work, a few days ago, in consequence of being 
allowed rates which they considered too small for a cer- 
tain class of work. Their story is that, no matter how hard 
they worked, they were not able to make more than 18s, 
per week. Before coming out on strike the men held 
several meetings, and appointed a deputation to approach 
the employers in the hopethat they might get better rates. 
It is stated that when the deputation went to the yard 
they were refused admittance, and received information 
that their tickets had been stopped, which was equivalent 
to dismissal, The other aggrieved rivetters then left their 
work in a body. 


Contract for Indian Bridgework.—Messrs. P. and W. 
Maclellan, engineers and bridge builders, Glasgow, have 
just closed a contract for the construction of ten steel 
bridges for a railway inIndia. Four of them are to be of 
100 ft, span each, and six are each to be of 75 ft. span. 


Falkirk Moulding Trade.—In most of the iron foundries 
in and around Falkirk a reduction of wages to the extent 
of 5 per cent. has been intimated to the moulders em- 
ployed in the casting of pipes and rain-water goods, This 
branch of the ironfounding business is pretty extensively 
carried on in several of the foundries throughout the dis- 
trict, and the reduction will consequently affect a con- 
siderable number of men. It is reported, however, that 
notwithstanding the reduction, a good workman, if regu- 
larly employed, can earn at least 30s. per week, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on Change, but as at previous gatherings 
for long past, the amount of business transacted was ex- 
ceedingly small. Prices were weaker. Nominally No, 3 
Cleveland - pig iron was quoted the same as it was 
last week, viz., 29s. 44d. per ton, but parcels changed 
hands at 29s. 3d. Shipments are much better, but 
they are still far below what they ought to be at 
this season of the year. During May there were ex- 
ported from Middlesbrough 71,037 tons of pig iron, as 
compared with 66,425 tons in the corresponding month 
last year. The demand is still very poor, and stocks, 
it is believed, will be shown by the ironmasters’ returns 
to be much heavier than they were last month. Messrs, 
Connal and (o., the warrant storekeepers at Glasgow 
and Middleswrough, now hold upwards of a million 
tons.of pig iron. This fact, as we have already pointed out, 
is sufficient to check any upward tendency in price if 
even there was any prospect. of improvement in trade. 
The outlook is cheerless. Both makers and merchants 
seem to have lost all confidence in trade for the present, 
and only do business on a hand-to-mouth plan. Nothing 
is now being said about blowing out blast furnaces in the 
Cleveland district. The producers will keep their plant 
in operation as long as it is convenient for them to do so, 
and when they come to the conclusion that it is no longer 
desirable to put iron into stock they will reduce their 
make. In the mean time it is hoped that as the unexpected 
often happens, there will be a gradual improvement in 
trade, and the necessity for blowing out furnaces will be 








averted. Inthe manufactured iron trade the depression 
is very marked. Although prices are so low contracts 
connot be obtained. It is very difficult to keep the works 
which are in operation going, and many mills and forges 
which have been standing entirely idle for months, are not 
likely to be restarted this year. 


Engineering and Shipbuilding. — Half the year has 
almost gone and the prospects in the engineering and 
shipbuilding trade are most discouraging. If it were not 
that some of the large firms who combine the two indus- 
tries had a good deal of work on hand, it is difficult to 
imagine what would become of the thousands of workmen 
on the banks of the northern rivers. There is still a very 
large number of men out of employment, and what is 
worse, they see no chance of obtaining work at their own 
trade. The low prices do not seem to induce shipowners 
to build more vessels. There are, however, more steamers 
afloat than there were, and any improvement in freights 
will further increase the number. hen all the steamers 
can be employed at remunerative rates, shipowners will 
order new boats. 


The Steel Trade.—It is satisfactory to be able to state 
that all the steelmakers in the north of England are now 
busy. Prices are certainly low, but some of the makers 
are holding out for higher quotations. Steel is rapidly 
taking the place of iron for many purposes, and there 
will be more of the new material required than ever. 


The Coal and Coke Trades.—The fuel trade continues 
dull, and the tendency of prices is still downward. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Engineers’ Excursion.—The annual excursion of the 
Manchester engineers has been held at Gainsborough 
this year. The members visited the extensive works of 
Messrs. Marshall, Sons, and Co., for the purpose of see- 
ing in operation the manufacture of stationary and port- 
able engines and boilers, and agricultural machines. 
About 120 members were present. 


Value of Stock and Shares at Scarborough.—The follow- 
ing stock and shares have been sold by auction by Messrs. 
Pirie and Orr: 2007. New Consolidated Gas Stock, 74 
per cent., fetched 162/. per cent. (the highest price which 
this stock has ever realised) ; 187 Cliff Bridge Company’s 
shares (3/. paid), 1. 17s. per share; Central Tramway 
shares (5/. paid) sold at 3/. 7s. 7d. each ; and for Market 
Hall shares (10/. paid) there was no offer. 


The Midland Railway Company and Depressed Trade,.— 
The men employed in the extensive workshops of the 
Midland Railway Company at Derby have commenced 
to work short time. This is owing to the depression in 
trade. The hours of labour in the carriage department 
have been reduced by six per week, and in the locomotive 
department by nine per week. 


The New Sewage Works at Sheficld.—To-day the new 
sewage works of Sheffield will be formally opened. They 
are situate at Blackburn Meadows on the Rotherham 
side of the town, and are on the intermittent precipita- 
tion and filtration system, invented by Mr. G. Alsing, 
who designed the works at Bradford, and from 
whose designs and under whose personal] superintendence 
this scheme has been completed. The buildings and 
tanks cover 74 acres, but the total area of land pur- 
chased for sewage treatment is about 23 acres. The cost 
of this was 12,000/., and the buildings, tanks, and ma- 
chinery have cost an additional 30,000/. Mr. Alsing’s 
description of the treatment to which he subjects the 
sewage is as follows: 1. By self-subsidence of the heavier 
substances held in suspension, and the removal of these 
and floating matters and their deodorisation. 2. By pre- 
cipitating the lighter bodies suspended in the sewage 
after the admixture of a precipitant—at present lime— 
which also acts as a deodoriser. The precipitation takes 
place in tanks, the sewage being completely at rest. 
3. By oxidising the effluent water from the precipitation 
tanks by means of artificial weirs. 4. By filtering the 
effluent intermittently through suitable filter material, at 
present coke. 5, By removal of the sludge from the pre- 
cipitation tanks each time the effluent is run off, thus 

reventing decomposition. The boilers, two in number, 
en been manufactured by Messrs. Hawkesley, Wild, 
and Co., of Sheffield, and the engines, two, each of 40 
horse-power nominal, by Messrs. Pollitt and Wigzell, of 
Sowerby Bridge. The works are the most complete of 
the kind in the — Messrs. W. Bissett and Son are 
the contractors. The work was began in July, 1884, and 
finished at the end of last year, this being the time 
specified in the contract. A banquet in connection 
with the opening was given to-day in Sheffield, and 
attended by many of the leading engineers of the 
kingdom. 

Martin, Hall, and Co., Limited.—At the twenty-first 
annual meeting of the shareholders of this company, held 
* orewi a bonus at the rate of 4 per cent. was de- 
clared. 








VICTORIAN Raitways.—The route of a proposed new line 
from Kilmore to Sandhurst vid Heathcote has been 
traversed by the Victorian Railway Commissioners. A 
bridge over the Werribee, on the direct line to Ballarat, is 
virtually cOmpleted, and a test of its stability has been 
made in the presence of the Railway Commissioners, 
Three or four locomotives were taken over the viaduct at 
the same time, with a view to subject the structure to 
more than the maximum weight which it will ever becalled 
upon to bear when in actual use. The new line is com- 


pleted as far as Ryan’s Corner, some four miles beyond 
Melton, and it is now being used for guods traffic, 
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PASSENGER AND GOODS LOCOMOTIVE FOR THE ULEABORG RAILWAY. 
CONSTRUCTED AT THE SWISS LOCOMOTIVE WORKS, WINTERTHUR, FROM THE DESIGNS OF MR. C. A. ENGSTROM, 
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THE Uleaborg Railway, a continuation of the Fin- 
land State Railway, is interesting as wa the most 
northern line in the world. The gauge of the line is 
5 ft., and the permanent way is very light, consisting of 
steel rails of only 44 lb. per yard, allowin 
load of only 7 tons per axle. The sts | 
limited to 18.6 miles per hour. 

In consequence of the very peculiar climatic condi- 
tions this road is exposed to, special points had to be 
considered in the construction of the locomotives, due 
mainly to the fact that during the winter months the 
permanent way is frozen solid, and is consequently ex- 
ceedingly inelastic. We illustrate this week, by a 
two-page engraving and other views on the present and 
opposite pages, one of a class of engines recently con- 
structed for this line at the Swiss Locomotive and 
Engine Works, Winterthur, works of which Mr. 
Charles Brown was formerly the managing director, 
but which are now under the direction of Mr. J. 
Weber. For these engines, which were built to the 
specification of Mr. C. A. Ex.gstrém, of Helsingfors, 
the American ‘‘ Mogul” type was selected as being best 


of trains is 


adapted to the conditions to be met, this being a type | 
which, a generally little known in Europe, has | 
C 


been adopted at various times by the Swiss Locomotive 
Works for railways in Switzerland. 

The general design will be readily understood by 
reference to the engravings which we publish this week, 
and from these it will be seen that while the disposition 
of the various parts is distinctly that of the Mogul type, 
the details themselves have been worked out to suit 
local conditions and the general European practice. In 
consequence of this combination the engines under 
consideration possess considerable interest, and offer 
numerous novel features in their details. The arrange- 
ment of a radially adjustable leading axle and three- 
coupled axles admits of placing the last axle behind 


a maximum | 














the firebox, and allows the latter to be exceptionally 
deep—an essential feature for wood-burning locomo- 
| tives—without raising the boiler too high. The ash- 
| box is also easily accessible, and can be readily 
detached. The two other axles are placed in such 
| positioas that the maximum weight of 7 tons per axle 
is in no case exceeded, leaving of the total engine 
weight only 4.5 tons for the pair of leading wheels. 
On reference to the engravings it will be seen that the 
springs of the two hind axles are coupled by compen- 
sating beams pivotted to the frame, while the front 
ends of the two front springs are coupled to a trans- 
verse beam which, in the centre line of the engine, 
carries one end of a longitudinal beam, the other end 
of which rests upon sas bogie central pin. This dis- 
tribution of weight upon three points has resulted in 
very smooth and easy running even on a permanent way 
frozen perfectly solid and very deficient in elasticity. 

The boiler is of the ordinary locomotive type with 





| copper firebox, the flat crown of the firebox and arched | 


| casing being stayed together by long stay bolts, the row 
| nearest the tubeplate being made jointed, so as to admit 
of free expansion for this corner. The tubes are made 
of soft Swedish iron with copper ends in the firebox 
tubeplate. The stearn dome consists of two parts; 
the lower is of welded wrought iron and is rivetted to 
the boiler shell, while the upper part of the same 


joint. The grate area is 11.84 square feet, of which, 
however, only the central part of 6.5 square feet 
consists of firebars proper, all four sides being covered 





| from striking directly against the highly heated fire- 
| box plates, it being very difficult to keep a close fire 
with large wood. This apparently small open grate 
| area has ie ample in practice, which is probably 
accounted for by the slight resistance offered to the 


material is secured to the lower by a faced and bolted | 


by cast-iron plates to prevent a current of cold air | 
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air by passing through the large wood blocks. To 
prevent sparks ‘flying out of the ash-pan, fine wire 
gauze shutters are provided in addition to the usual 
dampers, and water can, moreover, be admitted to 
the ash-pan from the boiler to extinguish any flame 
in the latter. A 

The funnel is constructed on the American principle 
with a spark catcher. It has near the top a turban- 
shaped outlet which diverts the sparks carried with 
the smoke against the outer barrel, whence the sparks 
drop into the conical space surrounding the uptake. 
To guard against rapid wear and tear, the inner parts 
of this funnel are made of sheet steel. 

Special attention has been paid to carefully protect 
the boiler against radiation. It is lagged with a layer 
of asbestos sheeting and covered with wood, outside 
which the so-called Ricoten sheet iron, so much in use 
for this purpose in America, has been adopted. . 

The boiler is provided with all the usual fittings ; it 
has two non-suction injectors placed below provided 
for boiler feeding, and they also serve for heating the 
water in the tender. The regulator is a double-beat 
valve of cast iron. The blast pipe does not nearly 
reach to the centre line of boiler, and is provided with 
a petticoat pipe for the more even distribution of its 
action. Some of the boilers supplied are made of 
mild steel, the rest of Lowmoor plates. 4 
| ‘The frames are madeof iron plates { in. thick, and are 
| strengthened by cross-stays. The axle-box guides are 
| of caststeel, and are bolted to the frames by turned bolts 
| in rimered holes. The axle-boxes are also cast stees, 
| and have bearings of gun-metal forced into them ; they 
| can be Inbricated from the footplate. All axles are 0 
| Bessemer steel, the wheel bodies of wrought iron, 
|and the tyres of cast steel. The latter are drew? 
/on the wheels warm, and secured on each  , 
wrought-iron rings, as shown in Fig. 3 annexed. 6 
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NOTES FROM SOUTH AFRICA. 
To THE EvITOR OF ENGINEERING. 

S1r,—The abnormal thermal conditions now prevailing 
in Great Britain, Florida, Algeria, and India, causing 
some suspicion that the ‘‘dog days” may only be recalled 
by the hydrophobic prophylactic procedures of Pasteur, 
make the epoch appropriate for reminding tourists and 
travelling investors, that in this colony the amount of 
sunshine is normal, and gets very little screening or 
clouding. There is no Gulf Stream as in the North 
Pacific and North Atlantic, but the South Polar current 
impinges on the Cape peninsula, and will probably serve 
us in time to develop the cod, ling, and herring fishery, 
should Professor Corsar Ewart kindly assist in the despatch 
of fecundated ova for trial. As will be seen at the 
‘Tnderies,” our seu swarms with edible piscine wealth, 
but none of the varieties equal the fishes of the Norwegian 
and American littoral, where the art of pisciculture is 
making rapid strides, to the great advantage of commerce 
and agriculture. Following the lead of our friends in 
Tasmania and Zealandia, the Natalians have started the 
Lady Havelock smack for deep-sea fishing, and hope 
to extend operations, as the Indian population consumes 
much fish, and the débris will be valuable for the cane- 
fields. Mauritius offers a steady market for the cured 
catch, and is only five days distant. The fast developing 
goldtields may also take a good share of pickled fish, and 
communication with them is rapid. 

At present a large trade in poisonous spirits is conducted 
vid Delagoa Bay, along with powder and muskets, so that 
Natalian merchants express anxiety, as their Free State 
traffic is seriously deflected. The process is also assisted 
by the egregious folly in the working of the Maritzburg 
Railway, which drives off business in every direction by 
absurd tariffs and a system of ‘‘ crawling.” The American 
designer of the Caracas Railway can shcw far superior 
performances, although his track is narrower and grades 
severer, being almost as bad as the Caucasus line. Every- 
thing on the Natal line has the Caledonian stamp, but 
Scottish thrift and acumen appear to be totally wanting, 
for ox wagons dominate the situation. Happily good 
coal is found on the extension 60 miles north of the 
capital, and the promising condition of the harbour works, 
Durban, give a prospect of coaling ships in the near future. 
A branch railway of about seven ae is also projected 
from the Bluff to the head of the Bay. The new water 
works from the Umbilo, twelve miles out, approach com- 
pletion, and will be opened by Sir A. Havelock, who 
exhibits a warm interest in the progress of the colony, 
which it is hoped he may expand by the annexation of 
territories praying for protection and direction by England. 
The Zulus and Swazis are more worthy and manly than 
Burmese, and deserve equal privileges with the latter. 
Unluckily they have no persuasive advocate like Col- 
quhoun to plead their cause, but their land abounds in 
auriferous terraces, the hills carry sweet herbage, brawling 
streams flow everywhere, and the valleys can be easily 
irrigated for rice, cane, indigo, maize, millet, tobacco, and 
liquorice crops, That it is rich is proved by the presence 
of the greedy ruffianly contingent from the Transvaal, 
who have attempted to occupy the best pastoral portions, 
and audaciously establish a township under the shadow of 
the St. Lucia Bay Board and British flag. Had the 
lamented Mr, Forster lived another decade, colonists 
believed a régime of a sound complexion might have been 
established, and the way paved for imperial federation. 

Should the Royal President of the Gordon league 
reside for a time in South Africa, an enormous advance 
will be made towards wholesome solidarity, and the 
germs of sedition be stifled by a rapid influx of fresh 
blood and energy. The retiring governor was unhappy 
in his advent, owing to epidemic, and it is thought that 
he followed the cue of passivity from Downing-street 
rather too closely. Under more favourable conditions 
his tenure of office might have been marked by popu- 
larity, for he has a repute for ability and suavity at times, 

The great business of all reform is to remove obstacles 
to human progress, whether mechanical or social, and 
every year adds to the volume of voices crying out for 
more room to dwell in, Our magnificent possessions are the 
antidote to this cry, and the national open wound ; and in 
Canada, British Columbia, Australasia, and South Africa 
lie the keys to the settling of a pressing problem, and the 
saving of Britain from the corroding curse of the drink 
craze, long fostered by the Upper Ten, who batten on its 
delusion, which keeps up the terrible army of the 
‘Great Unemployed,” maintained likewise by false 
economic heresies and idolatries, so ably exposed by 
Lord Penzance in the Nineteenth Century. Victor 
Hugo once wrote on the demoralisation of honest 
workmen by enforced inaction, and their conversion 
into loafers and vagabonds, Sham Free Trade has 
much to answer for in this process, and our colony 
is veering towards a system of taxing foreign pro- 
ductions, whilst bitterly feeling the unjust advant- 
ages conceded to hostile countries by the heavier im- 
»osts placed by England on Cape exports. Baron Von 
3abo shows that the Cape is able to make excellent wines, 
and immense parcels of tobacco should be sent from this 
colony and Natal, as we can produce the finest cured leaf. 
Cotton is also looming as an export, for cheap transit will 
give it a chance, and the splendid veldt enables teams to 
work at low rates. In the mean time the railways do 
little duty, their terms and regulations repressing all 
transactions. The tremendous initial errors in their pro- 
jection and execution now cause galling burdens, from 
which there is little prospect of extrication, unless the 
entire administration is remodelled on the lines of fairness, 
common sense, and science. A paper on this topic has 
been read at “ea Town by Mr. Easton, comparing our 
workings with the Australasian railways. Borings are in 
progress near the Orange River, and if coal is struck ex- 





ope may be greatly reduced, as on the Kaffrarian line. 
he pressure in every direction has promoted drillings for 
water and minerals, so that several artesian wells are now 
flowing, to the great jubilation of the owners. In one case 
the water spouted 30 ft. above the bore, and can drive a 
turbine. There are rumours of rich galena and silver ore 
near this port, and at the Balmoral hot springs it is 
thought that gold exists in the copper ore. Ozokerit is 
believed to lie in the same region, and parties of explorers 
are out. As no deep shafts yet exist in South Africa no 
mineral oil is disclosed, but we may still rival Egypt in 
that line, although the Kouban wells are out of range. 

A powerful section in the colony detests every phase 
of progress, and the only remedy for their onary and 
obstinacy is to envelop them by immigration. Although 
nearly 100 millions are squandered yearly by thoughtless 
statesmen, nothing is done by patrician society to ease the 
crushing burdens, and to provide for posterity. On the 
contrary, there is unwise levity, whilst retired generals 
and admirals indorse lavish outlay on monstrous craft, 
costing 600,000/. each, encouraging voters by platitudes 
and fallacies about ‘‘ National insurance,” while the load 
falls with deadly effect on a semi-paralysed people. A 
French admiral protests against this fearful blundering, 
and the rising ‘‘ New Democracy” will have its say against 
such atrocious folly. 

Sending rouse to colonies is a delusion, although we 
welcome torpedo boats, and are anxious for a couple of 
training ships, to deal with roving and recalcitrant youths, 
We also urgently need thousands of small farmers and 
trained labourers, able to make the best of our grand 
resources, and to cover the land with abundance, which 
can be assured by irrigation, and protection against the 

redatory natives, who with impunity worry flocks and 
Cords cruelly. England must send scouts to spy the land 
and rise to the necessities of the case, not only relieving 
social pressures, but opening fresh and fecund markets 
for the home trade by planting out favourably thousands 
of depressed yeomen living a hopeless life, whilst in 
several of our fertile and fair river valleys the power of 
honest toil would soon render them prosperous and inde- 
pendent owners of the soil. 

Athousand well-meaning agencies are in operation for 
ameliorating human conditions, and there is much shout- 
ing and gesticulation. The tom-toms are beaten to kee 
back the eclipse, but shadows still deepen, and throug 
the gloom{we descry the rich dulling by luxury, and 
the many sinking deeper and deeper in penury. The 
remedy for this crowding and misery is to take people to 
the unoccupied spaces, generously, earnestly, and syste- 
matically, instead of Government resolutely ignoring nine- 
teen-twentieths of the empire, and regarding colonies as 
sO many snug spots for needy aristocratic friends, or 
troublesome politicians, thirsty for a hot island. At 
some places mimic courts are created, and rich syco- 
phantic fools vie with each other in womped and pitiful 
servility to the temporary teetotum of royalty. This is 
noxious, and altogether opposed to the true interests of 
colonies, which should be ruled by the élite. The appoint- 
ment of Sir C. Warren has elicited much satisfaction, 
although his retention in Bechuanaland and Basutoland 
was much desired, so as to settle those troubled countries. 
He will also be missed by the Soudanese, for his singular 
capacity, sympathy, energy, and firmness favourably im- 
press all true observers; so the general was deeply re- 
gretted here asa warrior and wise administrator. The 
projected removal of British troops from Egypt and 
Nubia, will doubtless be condemned by Sir Charles, for it 
causes sadness in Africa, and is regarded as madness, 
which usually brings retributive trouble. 

Owing to the large deficit confronting our Cabinet, 
public works are arrested, and no railway work is in pro- 
gress, except the extension from Worcester to Robertson, 
and the link to Simons Town, our naval arsenal. The 
wealthy Oudtshoom district clamours for the railway 
surveyed years ago to Mossel Bay, which has extensive 
water works and can be easily made a good safe harbour. 
The area to be served equals 12,000 square miles, and 
has extreme productiveness, including the Kuysna Forest, 
where sleeper works have been established by the Govern- 
ment. We cannot send you broad slabs like those from 
the Andaman Islands to be shown at Kensington, but can 
supply sundry fine cabinet woods of high merit. By the 
Mexican, 80 tons of boxwood logs went from East London, 
and the trade grows. On the slo of the Amatola 
Range there are ample forests, and the railway skirts 
them. We believe that petroleum may be found at the 
base of the hills, and various minerals are reported there. 
The coal beds higher up are steadily raising the quality of 
their output, which is suitable for gasmaking It is antici- 
pated that the Port Alfred Railway will be acquired by 
Government, and as the estuary deepens it may become 
a port for discharging screw colliers from Cardiff. The 
Rotterdam built dredger Lucy was proposed to be tried 
in the Kowie before going to the blocked Buffalo, but her 
mishap and delay at Penzance disparage both craft and 
consulting engineer. Half the works here are useless, 
and cost over 1200/, annually for maintenance. They 
are therefore objects of ire and big burdens, throwing dis- 
credit on the hasty, indiscreet, and subservient Harbour 
Board, which has made no provision for the sid of ships 
by a floating or a Stansfield shelf dock. 

The East London Despatch urges the making of a track 
from St. John’s, from which a road is in progress through 
Pondoland, although the Pondos, Bacos, and other tribes 
are squabbling. ese people desire annexation to Natal, 
and their deep river is a natural demarcation. Recent 
action of the Cape authorities has crippled trade at 
Kokstadt, and there is deep discontent against its rapacity 
and impolicy, whilst the distance impedes intercourse, 
also causing great friction and obstruction. The Dutch 
Minister of Native Affairs creates intense disgust among 


the frontier natives, and his conduct is called offensive and ; Show the results of thrift with ceaseless industry. 





arrogant. The sw one was plainly a grave 
blunder, for every Dutchman is regarded as a foe b 

natives, but the premier, T. Upington, is docile to the 
bond, and is supported by the western brandy interest, 
He is also quarrelling with British societies and the Rev, 
Mr. Mackenzie. Although prices in the colony have 
fallen terribly, and reductions are made relentlessly in all 
directions, to the detriment of safety and efficiency, 
ministers make no sign of lowering their high salaries, 
which equal those in powerful prosperous colonies, although 
the purchasing power makes them 25 per cent. better 
than three years ago. Unpleasant comments are made on 
this lack of judgment and justice, for in some countries, 
the example has been set until times improve. Mr, 
Thomas Lynch, of Kimberley, well known in aqueous 
matters, went to Southampton by the Mexican, and 
may have some irrigation scheme to purpose. In 
many portions of this country command of water 
affords plenty and prosperity, and English capitalists 
can act with safety in any well-considered scheme, 
An officer formerly connected with Central India 
and the Punjab irrigation works, has been named as a 
suitable director and chief of irrigation works in this 
country. A loan should be made for this special propose, 
for all advance is contingent on regularity of moisture, 
and with it our fecundity will be marvellous, as is proved 
by the present season producing a profusion of gigantic 
maize cobs and such tall grass that ensilage is again tothe 
front, and receiving discussion, 

Organisations are also formed to promote refrigeration 
by the ‘ Lightfoot” system, and an essay with mutton 
and beef for London oe been made in a Currie liner, 
Our splendid grapes also reached the City safely by the 
Norham, showing what can be done with the Cape surplus 
fruit by suitable arrangements. From Natal extensive 
shipments of maize will soon be made, and the quality 
should surpass anything in the market, as the grains are 
large and white. 

wo terrible disasters have occurred at Dutoitspan 
from slides of reef, causing twenty-six deaths and great 
damage to plant. Slips are frequent at Kimberley, but 
precautions are usually taken to avert loss of life. The 
industry having attained vast and stable dimensions, a 
proposal is afoot for the State to obtain control of the 
mines, in order to rescue and resuscitate our disabled 
finances by regulating the diamond market and stoppin 
the I. D. b. traffic. The Jagersfontein mine, O. F.S 
is reviving, and the finest stones are said to be found 
there, although it is a secret where the two grand gems 
were unearthed. The Free State ‘‘blue pit” lies 100 
miles east of Kimberley, and enjoys less celebrity, per- 
haps unfairly. So far the small stones found at Bingera 
do not disturb the serenity of our dealers. 

Europeans of leisure are beginning to move towards the 
Zambesi, and the telegraph extends 300 miles beyond our 
future Chicago, and we think passes Kuruman. The 
work published by Farini shows the features of the region, 
and a track tothe Great Falls of Mosiatunya may now be 
termed easy, whilst improved health repays the trouble. 
It is fashionable to make runs to Zealandia, but we 
can show rival scenery in Basutoland, and the Tartar, 
Moor, Mexican, Roslin, and Norham possess every 
marine merit for voyages to these shores. Mr. Clark 
Russell, of London, has given impressions of our coasts in 
the Daily Telegraph, and we hope for a “‘turn of the 
tide” ere long, as the land is no longer verdureless, and 
brown as the Arizona desert, but garbed in green, and 
often bright with beds of brilliant flowers. 

The s.s. Welcombe, stranded off Stalwart Point, is a 
fixture, and the wool cargo and fittings have been re- 
moved. She is pretty well in shore, and will serve asa 
beach mark. Our appliances did not serve to float her off, 
although she was lively and encouraged the working party 
for weeks, Nearly all. the cargo was from East London, 
which is suffering from sand, and has no present prospects 
of a bridge like that building over the Haarlem River, 
with steel spans of 410 ft. Sir J. Coode suggested a 
brick viaduct, but the cost was prohibitive and plan 
obstructive. Several Kaffrarian rivers have proved 
impassable for weeks together, causing detention of teams 
at the drifts. As our bridges often carry away, cantilever 
and trussed structures of economical type have been sug- 
gested, as the Chinese, Circassians, and Nepaulese give 
lessons to our engineers. ’ 

Timber bridges in the Caucasus may also guide our 
troubled country friends, and we have copied the dia- 
— from your pages. About twenty years ago Mr. A. 

edley, of Regent-street, planned a cantilever bridge for 


+ Dey 


colonies, which showed much ingenuity and strength, It 


was on view at the Sydenham Palace. Many in this 
colony regret the early death of Mr. R. C. Ransome, 
Ipswich, although that genial engineer did not visit these 
parts like his lamented partner, Mr. John Head, who 
went upto Kimberley. That town is now the pivot of 
progress in Africa, and is more active than Durban, 
which begins to feel the throb of energy emanating from 
the goldfield, which may yet animate all to renewed 
hope and vigour. Mr. Cameron, formerly of this port, 1s 
starting a paper at Moodie’s, and the plant is furnished 
from pay On high ground diggers enjoy health, but 
the valleys are often miasmatic, and call for antidotes 
more potent than koumiss. ee 

To promote the timber trade to King Williamstown, 
Mr. W. Dunbar, borough engineer of that place, advises a 
string of dams like that he is making at Bolassi to retain 
80,000,000 gallons, and giving a waterway two miles long. 
If the idea is carried out, logs can be floated from the 
Perie Bush, and citizens having chalets there can sail to busi- 
ness by canoe through pleasing scenery. Mr. Dunbar Is 
doing the work under estimate by employing German 
settlers, whose wives get through more duty than the 


men. Nearly all these Teuton folk are prosperous, = 
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country owned by them looks quite English, and is the 
theme of universal eulogy. From Barkly it is reported 
that a railway is soon to be made to connect the Vaal 
with the fields, and the river diggings are growing rapidly, 
many steady men finding beautiful stones at 50 ft. ; the 
rock is extremely hard, but blasts often show pretty gems 
in the matrix. ; 

Arailway project is also bruited between Griqualand 
West and Pretoria, as rich coal mines are found en route, 
and the country is reported fit for the vine, as well as for 
Merino sheep. In 1884, our wool export figured at 
579,000/., but in 1885, at the same date, the value fell to 
307,000/., although the weight was nearly identical. To 
correct this fearful drop a Scab Act will be <invaluable ; 
but experienced men say it must be supplemented by a 
Bill for deporting stock thieves to Seychelles or the 
Queensland sugar plantations, for incarceration and casti- 
gation are equally derided by our bibulous hardy natives. 
Under a Dutch régimé stealing would be checked promptly, 
as shooting would be allowed, and no sentimental qualms 
entertained. The magical change in the prospects of 
the Basutos, due to temperance tenets having got a hold 
on the chiefs, will be useful to the prohibition party 
at home, for the view here is that England is in danger of 
shooting Niagara unless she follows suit soon. 

The Colonial Exhibition held here was a success, and 
50,000 people passed the gates. Being lighted electrical. 
it was kept open until ten for several months, giving muc 
delight to visitors, as a military band from Natal was 
present. The ‘‘ Tower” engines will probably be sold to 
a Kimberley company, the ‘“‘ Burgin” dynamo being 
bought by our Town Council, as also the arc lamps in the 
main hall. A portion of the display prepared by Mr. 
Savage, merchant here, has been sent to Natal and the 
Free State, and is now in Kaffraria, at the aaa Williams- 
town Agricultural Show, which has a splendid display of 
colonial manufactures, including implements and ma- 
chines which are said to rival those from leading English 
makers. Carriage building also takes a high place, and 
should exclude the American article. Buggies from this 
district go to Kensington, and a pair of hammered gates 
by our Vulcan, Mr. J. Lewis, will delight Midland 
artificers. 

Photography has lately dissected the Pleiades, and our 
skilled artist, R. Harris, who is an English medallist, 
will show large views of our demonstrations, and of the 
harbour works of Algoa Bay and Durban, which are 
masterpieces of manipulation and experience with the 
camera. This expert is coming to London on a visit, and 
takes a big budget of selected colonial scenery. He has 
executed many views of our railway viaducts, and being 
a yachtsman, is clever with aquatic subjects. His 
African album will no doubt be in good demand, as it 
—— 108 views, assorted, from Delagoa Bay to Cape 

‘own. 

From a survey of these it will be seen that we possess a 
great stock of fertile territories apparently waiting for 
colonisation, and those works of social usefulness de- 
scribed by Mill ‘‘ which most require, and which at the 
same time will best repay, the intervention of Govern- 
ment.” By this transplanting process wealth can 
be created by making grain grow instead of weeds, a 
far better thing than redistributing existing wealth, 
otherwise robbing Peter to pay Paul. It is said that 
18,000,0007. annually are spent on parochial relief to 
paupers, this colossal sum being levied on agriculture and 
trade, whilst strangers are helped to crush both ; and it is 
estimated that 600/. is expended in keeping one pauper 
family for twenty years. No country carries such a 
surplus population, and in none does such a huge mass 
of pauperism exist. 

The Dominion is too trying for many, and other colonies 
are too distant, but here we have perfect climatic and 
genial conditions, for laying solidly the primary founda- 
tion of civilisation, whereupon a spontaneous national 
growth may naturally arise and develop, for the support 
of the motherland. Whilst increasing ragged regiments 
of hungry men and women degrade England, can any 
valid reason be advanced why this salutary scheme should 
not be studied ? 

Latterly your tax-payers have grown habituated to 
blind, lavish, and amphibious too-late expeditions, which 
fritter away millions and squander valuablelives. In the 
meantime 60,000 horses are needed, and the bulk of them 
must be brought across the Atlantic, where the “ Per- 
cheron” has got well distributed and the Morgan is 
famous for spirit and stamina, The Beaver steamers 
convey animals from Canada with great safety, and if 
‘“‘haras” were started here horses would travel to South- 
ampton and India with little loss. A syndicate taking 
10,000 acres on the Gamtoos River might soon make a 
second Sacramento Valley, and raise cattle and horses for 
the London market. Mr. H. Spindler, M.I.C.E., is now 
constructing an irrigation canal from the river, and will 
gladly furnish authentic data on the splendid features of 
the district, which is noted for its fertility and equable 
rainfall. It lies about 50 miles from this port, and is re- 
puted to contain copper, coal, and other minerals. 

The editor of the Humansdorp Re-Echo has published 
a pamphlet on this tract, proving it to be a veritable 
Mesopotamia, and closely resembling the country of 
Cilicia, tapped by the Mersona Railway to Tarsus. Pho- 
tographs of the scenery are published. The parallel to be 
complete only lacks the camels now common in Queens- 
land and other parts of Australia, which do not miss 
jputana, and could be sent here by steamer from 

arachi. Sir B. Frere wished to introduce this most 
useful animal, which could easily traverse our wretched 
roads, and is cheaply fed. It is found wild not far from 
Cadiz, and swims lagoons well. Camel’s-hair is used for 
machine belting, and the animal is associated with engi- 
neers from the earliest records. A camel farm might te 


a good speculation, for around Mooltan the milk is re- 








garded as a fine remedy for debility, and for those needing 
renovation after excesses. 

Another 10 per cent. dividend is announced by the 
Kimberley Water Works, and their originator, Mr. 
Thomas Lynch, is now in London, and may submit an 
irrigation work called the Thirteen Streams. Mr. Turton, 
geologist, reports on the aspects and prospects of the 

riquatune goldfields, and it is possible that another 
Ballarat looms in that 


ion. Much plutonic action is 
evidenced, and it is thou 


¢ that both cinnabar and free 
mercury will be found. Some of the reef is honeycombed 
and is readily crushed by simple means, As colonists 
are touching their bottom dollars, news of relief are 
acceptable, and it is stated that coal occurs in two farms 
on the Gamtoos River, where it was found eighty years 

‘o, and the local magistrate officially informed. Being 
of no value then the document was filed away. The river 
runs into St. Francis Bay, and traverses a rich district, 
which Arnold White was desired to visit. It is hoped 
that he may come here again to inspect sites for fresh 
locations, as landowners incline to meet him. 

It is proposed to settle 50,000 emigrants on the route of 
the railway, starting from Perth, West Australia, but we 
have the advantage of nearness, and only twenty-one 
days from England. Simple operations will make the 
Gamtoos viele for 40 miles, and the volume is good. 
The bar is far less formidable than some which have been 
cured beyond the Tyne, and now admit screw colliers 
daily. At Durban matters wear a happier complexion 
than here, and the energy of Mr. Innes will, it is 
thought, achieve the consummation ardently desired. 
The powerful dredger sent out under theinspection of Mr. 
Flannery, C.E., London, has been put together, and soon 
begins duty. After many alterations the smaller ma- 
chine has been made workable, and operates near the 
wharf. The execution of viaducts in Australia by American 
contractors causes Natalians to comment on the notorious 
weakness of some iron viaducts half way to Maritzburg, 
erected and passed as suitable by Englishmen, but now a 
source of discredit, hindrance, and loss. About 50 tons 
seems to be the maximum load taken to the capital by a 
train, as the road is unfit for powerful locomotives. If 
half the staff was sent off to the Congo Railway it would 
be well, as the working expenses bear a bad relation to 
the earnings. Already about 300 natives and 50 coolies 
have left in the Venice for Bonana Point or Bomba on 
the Great River, and 5000 Indians are ready to follow 
from Natal. Fromthe Free State and Transvaal these 
people are to be expelled or pay heavy licenses, as their 
influence is most deleterious, and they are as noxious as 
the hateful Chinese, who soon subvert white society, and 
make life intolerable in their vicinity. Murders and out- 
rages are fast multiplying about Durban, and the many 
Asiatics are a real pest. They import their food and also 
their clothes, and their introduction was a sad error. The 
governor, Sir A. Havelock, has recovered from his accident, 
and is arranging a scheme for settling Zuzuland, where 
about 3000 Boers have taken possession of the best lands, 
and exclude British settlers, The s.s. Limpopo brought 
naval stores to Simon’s Bay, and is at Durban with the 
new boat Matabele, 1500 tons. This revenue liner leaves 
for England directly, and is the third triple-expansion 
craft calling here. The Anglian is very successful, and 
already enjoys areputation for speed, comfort, and ease of 
motion. 

The disaster of the Oregon causes much discussion, and 
the origin of it may have been a sunken mass of ice, no 
trace of a vessel being so far reported. Our mail vessels 
have been singularly free from accident fora long interval, 
and they carry the Aree scientific safeguards. Some o 
them now proceed to Natal, and the Tartar arrived there 
under twenty-four days, after landing cargo at three inter- 
mediate ports. This shows the celerity of modern travel. 
A Dutch farmer argues in Die Patriot that the twin 
curses of South Africa are Jews and Germans, urging 
their expulsion, as they arrive empty and leave wealthy, 
by plundering the Boers. We leave these gentry to de- 
fend themselves, and think that our tripod of prosperity 
must be based upon industry, self-reliance, and unanimity, 
with which we may ultimately be extricated from a sea of 
troubles, and merit victory. 

Yours, &c., 
Port Elizabeth, April 18, 1886. P. FRANCE, 








OprssA.—Notwithstanding American and Indian com- 

etition, Odessa continues to increase her grain exports. 

or the year just closed they would rem reached 
100,000,000 pouds, but for the failure of the crops in 
Cherson, Ekaterinoslav, and Taurida. No fewer than 945 
English grain-laden steamers cleared from Odessa in 1885. 

TELEGRAPH WIRES AT SYDNEY.— With a view to obviate 
inconveniencies caused by the multitude of telegraph wires 
at present suspended on poles in the streets of Sydney, 
Mr. E. C. Cracknell. superintendent of telegraphs for New 
South Wales, proposes the adoption of anew plan. B 
this system it is proposed to remove the wires from mid- 
air and to inclose them ina case resembling a frieze to be 
placed close to the buildings. The frieze will be sup- 
ported by pilars sunk in the ground 4 ft. 6in., and 
14 ft. 6 in. in height. Connecting these pillars are cast- 
iron beams 18 in, wide, called friezes, and behind them 
are to be placed eight racks for holding cables, which are 
clusters of fifty wires embedded in an insulating sub- 
stance, and coated with cement. They make a cable of 
lin. in diameter. It is estimated that the rack will hold 
400 wires easily. On reaching the street crossings the 
racks will be made to descend to the level of the road, 
and will be carried underground to the other side, where 
they will rise to the previous level. A section of the new 
line is about to be erected in George-street. The pro- 
bable outlay is estimated at 5000/, 


POOLE AND MACIVER’S TELEPHONIC 
CALL APPARATUS. 

THE object of the Poole and Maclver’s telephonic 
call apparatus, which we illustrate on page 550, is to 
provide telephone companies with the means of open- 
ing call offices for the use of the general public, 
without having to provide attendants at those offices 
for the purpose of receiving the payments and regu- 
lating the time allowed to each user of the instrument. 
The expense of this attendant would, in the great ma- 
jority of cases, completely swallow up the whole receipts 
from this source ; besides, the company would run the 
risk of being cheated. By the use of the apparatus we 
are describing, the cost of providing the call offices is re- 
stricted to the value of the instrument and the expenses 
of collection, tradespeople being glad to have them in 
their shops for the sake of the customers they attract. 

In order to fulfil its purpose the apparatus must be 
capable of doing four things. It must 

1. Signal the central office when required. 

2. Check the amounts paid into the box, and if there 
is more than one charge, show which has been paid. 

3. Regulate the time allowed for conversation, this 
time not commencing from the time of calling, but 
from the time of commencing the conversation. 

4, Provide a safe receptacle for the moneys paid. 

These requirements are fulfilled in the above appa- 
ratus in the manner detailed below, and no extra 
trouble is entailed on the caller beyond that which 
falls on an ordinary subscriber to the telephonic 
exchange, the only difference being that in the case of 
the latter a button has to be pressed or a handle 
turned, while in the case of the former, the coins have 
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simply to be inserted in the proper openings. Of 
course, simplicity is a great desideratum in this case, 
since a large proportion of the callers are strangers to 
the telephone, and would be puzzled if called upon to 
perform anything but the simplest operation. 

The apparatus has been in extensive use since Janu- 
ary, 1885, in Manchester, Blackburn, Preston, Dublin, 
Blackpool, Oldham, Ashton, Stockport, Warrington, 
and other places, and is giving absolutely no trouble in 
regard to faults. All these places are in telephonic 
communication; indeed, as is shown by the map above, 
it is possible to communicate between all the im- 
portant towns of Cheshire and Lancashire. A large 
amount of money is weekly collected from the call sta- 
tions, evidencing the confidence of the public in their 
proper working. The makers are Smith, Baker, and Co., 
Cornbrook Telegraph Works, Manchester. 

We will first give a general description of the opera- 
tion of the apparatus, and then refer to the details 
shown in the engravings. The usual price which is 
charged for three minutes’ use of the telephone, when 
speaking to a subscriber within the same town, is 
threepence, and when speaking to one in another 
town, sixpence. The former amount is paid in bronze 
coins, which are put into a slit into the apparatus, like 
the opening of a child’s money box, while the latter is 
paid in silver, and is put into another slit of smaller 
size. The coins descend through a shoot, and are 
delivered into a pan on a pivotted beam or lever, so 
balanced that it will tilt under the weight of the 
money. Ifa sufficient weight of coins be inserted the 
beam is overbalanced, shooting its load into a drawer, 
and at the same time moving an electric contact which 
connects the local battery to the line wire proceeding 
to the central office. The action is substantially the 
same whether threepence or sixpence be paid, except 
that the beam which is moved by the former amount 
transmits a (say) positive current to the central station, 
while that corresponding to the latter sends a negative 
current, the electric connections being suitably arranged 





to produce this effect. At the central station the 
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current works an indicator to tell the attendant , 
the place from which the call has been received. This | 
indicator is double, and is constructed like a relay, so | 
that a record may be kept, if desired, of the amount 
of money received at each public call apparatus. | 

The current which is sent to line by the insertion of | 
the coins into the box, passes first round an electro- 
magnet. To the armature of this magnet there is | 
attached a lever, which, upon being moved performs | 
two offices. It moves a pawl round a ratchet wheel a 
certain distance, and at the same time connects the 
telephone to line, ‘The ratchet wheel is kept con- | 
stantly rotating by clockwork at such a speed that it | 
requires three minutes to return the pawl to its | 
original position, when the contact between the | 
telephone and line is broken. During these three | 
minutes the operator at the central station asks the | 
number of the subscriber wanted, and then connects | 
up the lines, if they be free. He then sends acurrent | 
to the call station, again operating the electro-magnet, | 
and moving the pawl afresh, so that the caller has a | 
clear three minutes in which to hold his conversation, | 
after he is put in communication, and he can further | 
see how the time goes, as a finger connected with the | 
pawl, moves over a graduated are. If the time should | 
prove insufficient another payment must be inserted | 
into the box, and thus the communication will be | 
automatically restored, 

Referring to the engravings, Fig. 1 is a general 
outside view of the apparatus, showing the slits for | 
the insertion of the money, and the scale of minutes, | 
with the finger which indicates how the time is passing. | 
Fig. 2 shows the interior of the box. Fig. 3 represents 
the indicator at the central station. ‘The money is | 
slaced in one of the slits A A and runs down the shoot | 
3 on to the lever C, on which it falls flat, and always | 
in the same position. This lever can be accurately 
balanced by the counterpoise D, to turn with any de- | 
sired coin, and carries a pin EK, which normally rests 
against the spring F, and prevents it touching the 
contact G. When the lever moves contact is made 
between E and F, and a current is sent to the central | 
station, where it is received in the apparatus shown in | 
Fig. 3. This contains a polarised needle which moves 
to one side or the other, according as the current is 
positive or negative, and in so doing releases one of the | 
two indicators below it. ‘The same current traverses | 
the electro-magnet G, and raises its armature with the | 
long lever H. ‘This latter moves the index I to the 
position shown in Fig. 2. This index, together with 
an arm carrying a pawl and a contact piece, rides 
loosely on the axis of the ratchet wheel J, which is 
constantly driven round by clockwork. When it is 
lifted by the electro-magnet, it puts the telephone 
in circuit with the line, and the connection is main- 
tained until the arm fails back to the starting-point. 
If the operator at the central station should send a 
current it also operates the electro-magnet and raises 
the index. 

The telephone system of Lancashire is exceedingly 
well organised, and all the important towns are con- | 
nected by trunk lines, so that it is possible to com- | 
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municate over a great part of the country. Thus, if 
a subscriber be in a distant town he can, by aid of 
these call stations, speak to his clerk or partner in his 
own office, and thus obtain information which it would 
be quite impossible to transmit by telegraph. This is 
a self-evident advantage, and one which should lead to 
a great extension of the apparatus we have described. 
Unfortunately we cannot hope tosee it in London, at 
least, not until the entire system here has been re- 
organised, for already it is a matter of great difficulty 
at certain times of the day to obtain the use of the 
wires, and when the connection is made the induction 
noises are so great that much of the conversation is 
inaudible. 

The address of Messrs. Poole and Maclver is 38, 
Faulkner-street, Manchester. 


WATER CONSERVATION IN AUSTRALIA.—A recent visit of 
a party of members of the South Australian Parliament to 
the northern forest reserves and the Beetaloo reservoir, 
has again directed public attention in South Australia to 
the important question of water supply, and it is satis- 
factory to learn that the Beetaloo scheme is progressing 
with every prospect of becoming a great success. This 
reservoir fe complete will have an area ‘of 88 acres, 
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with a capacity of 700,000,000 gallons, and will supply all 
the northern end of Yorke’s Peninsula in addition to the 
large tract of country between. It is now fully recog- 
nised that the future prosperity of Australia will depend 
largely on an extension of the system of permanent water 
conservation. 


NortHern Paciric RAILROAD.—The management of the 
Northern Pacific Railroad has decided upon building 1334 
miles of line this year. For this new mileage surveys 
have either been made or are now making, and in one in- 
stance grading has been commenced. Fifteen miles are 
in Montana, and the remainder in Washington Territory. 
The new Montana mileage is the Red River branch, 
leaving the main line at Helena and running south-west 
to the mines in Red Mountains. General Anderson, 
chief engineer of the line, has returned from an inspec- 
tion trip over the line. The Spokane Falls and I alouse 
branch is under way. It extends from Marshall, a 
station on the main line a few miles west of Spokane 
Falls, in a south-westerly direction for a distance of forty- 
three miles. The line does not touch Farmington, but 
runs a little west of that point. Mr. Ne elson Bennett _ 
the grading contract. The remaining 754 miles are on he 4 
Cascade division, and are what remains to complete t * 
division and give the Northern Pacific a through line © 
its own from e Superior to Puget Sound. 
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Modern Improvements in the Manufacture of Coal Gas,” by Mr. R. 
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of the Genera and Species of the Entomostraca found in the Car- 
boniferous Formations of Great Britain and Ireland, with Notes 
on the characters and distribution of the Genera,” by Professor 
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ps Sir Richard Temple, Bart., G.C.S.1., M.P., will preside. The 

onference will meet in the Conference Hall (near the main en- 


trance in Exhibition Road) at 3 p.m., when an address will be de- 
Resources of India and Burmah,” by 


livered on “The Mineral 








Professor V. Ball, M,A., F.R.S. The discussion will close at 
430 p.m. ; the Conference will then adjourn to the Indian Court, 
where further explanations of the exhibits will be given. 
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THE NEW YORK DISTRICT RAILWAY 
COMPANY. 

Broapway, New York, is justly regarded with 
pride by the citizens of the United States. It is 
the focus of American life, and towards it the 
wealth of the country flows in a ceaseless stream. 
It is the goal of the fortunate miner, the successful 
rancher, and the lucky speculator, and here they all 
rush to realise the luxury of being rich. Around 
it is congregated the business life of the acutest 
commercial community in the world, eager to make 
money, and ready to spend it with a free hand. 
And in company with those who come to spend or 
to make money, is the army of workers whose daily 
bread is earned by steady toil. All these cause a 
ceaseless circulation along the immense length of 
the thoroughfare, which, till very recently, was free 
from the ubiquitous horse-car which pervades the 
city. The admiration which the citizens of New 
York feel for Broadway has kept its wide expanse 
clear of rails, in spite of the most strenuous exer- 
tions of company promoters and dishonest officials, 
until quite recently, when, by a coup-de-main, a 
franchise was snatched, and put in operation in an 
incredibly short space of time. And while the sur- 
face has attracted the covetous desires of specula- 
tors, who saw on it a fortune, the subsoil has 
figured in a constant succession of schemes which 
promised to provide an easy means of transport. 

So long ago as June 1, 1868, an Act was passed 
by the State of New York, empowering certain 
persons to provide for the transmission of letters, 
packages, and merchandise in the cities of New 
York and Brooklyn, and across the North and East 
Rivers, by means of pneumatic tubes. _ Nothing 
appears to have been done by the grantees who 
formed themselves into ‘‘The Beach Pneumatic 
Transit Company,” for in May of the following 
year, the Act was amended and the promoters were 
authorised to construct aline of pneumatic tubesfrom 
Warren-street, at its connection with Broadway, to 
the point of intersection of Cedar-street therewith. 
Again, in 1873, another Act was passed empower- 
ing the company to construct an underground rail- 
way for passengers and goods from the Battery 
under Broadway to Madison-square ; thence under 
Broadway from Madison-square to its junction with 
the Central Park and Eighth Avenue, with a branch 
under Madison-square and below the Harlem 
River. The original character and dimensions of 
the tubes were abandoned, and in place of them the 
company were permitted to occupy a space of 31 ft. 
in width by 18 ft. in height, and to employ either 
pneumatic or other motive force. In the following 
year power was obtained to change the name of the 
company to the Broadway Underground Railway 
Company, and to construct the tunnels 1 ft. larger 
than already provided. In 1881, another Act was 
passed still further extending the time for the 
completion of the work. In 1884 the same corpo- 
ration, now known as the Arcade Railway Com- 
pany, obtained the passage of a Bill enabling them 
to excavate next to the house lines at a distance of 
not less than 10 ft. on each side of Broadway for 
the purpose of constructing a sub-surface sidewalk 
under the existing walk, and to excavate all the 
rest of the street, and to roof it over to form a rail- 
way with the street traftic running above it. Air 
and light were to be supplied by openings about 
6 ft. in width on each side of the street. In the 
following year another Bill was passed, and on the 
fourth of last May yet another, in which the line is 
set forth as running from the Battery to Broad- 
way, and thence to the junction of Broadway with 
Kighth Avenue and Fifty-fifth-street. The autho- 
rised width was 44 ft., inside measurement, and by 
way of compensation for the increased breadth, the 
company was required to construct subways for 
all pipes and sewers which might be displaced. 

Most of these Bills appear to have been hurried 
through both legislative bodies with a haste quite 
unknown in this country, and without any proper 
consideration. Fortunately a remedy is provided 
in the American States for precipitate action on the 
part of the representatives of the people, in the veto 
of the governor, and this was exercised no less than 





three times against this persevering company, which 
made each succeeding Bill more favourable for itself 
and less so for the inhabitants along the route which 
it aspired to follow. In 1874 Governor Hoffman 
negatived the scheme as it then stood. Next, in 
1884, Governor Cleveland did the same, and in 1885 
Governor Hill followed suit. Among the numerous 
reasons which brought about the rejection of the 
measure, there was one evidently inspired by the 
occupiers on Broadway. This street, which is mainly 
44 ft. wide between the curbs, has sidewalks 18 ft. 
in width. The soil has been excavated under these 
walks to form vaults which are in the occupation of 
the tenants of the adjoining premises, and form a 
very considerable extension of the space at their 
command. It was proposed to appropriate these 
vaults with little or no compensation, and to form 
them into arcaded walks. To add tothe injury to 
existing interests, the basements of the houses were 
to form shops which would enjoy the benefit of a 
covered access in bad or hot weather, and thus 
divert trade from its present channels. This fea- 
ture alone would be enough to wreck a better pre- 
ject than the Arcade Railway. 

At the present time another undertaking, called 
the New York District Railway Company, is seek- 
ing permission to lay a railway under Broadway, 
and, warned by the fate of its predecessors, its pro- 
moters are acting on the principle of disarming 
opposition by offering a well-considered scheme, 
and one in which the interests both of the imme- 
diate occupiers and of the municipality are 
studiously considered. The vaults are to remain 
untouched, while the sewers, pipes, and electric 
wires, the latter of which are exceedingly numerous 
in New York, are to be provided for by subways 
from which connection can be made to every house 
without disturbing the street. The first section 
will be about 13 miles in length. To make its 
arrangement clear we must remind our readers of 
the situation of New York. The city is built on 
a long narrow island, about nine miles in length 
by two in its greatest breadth. The extremity 
of the island is pointed, and is occupied by the 
Battery. There Broadway commences, and runs 
at first in a straight line along the centre of the 
island and then, diverging to the left, directs itself 
towards the corner of Central Park, trespassing on 
the strictly rectangular arrangement of the other 
streets. Then follow mile after mile of blocks to 
the other extremity of the island, which is bounded 
by the Harlem River. Crossing this river are the 
railways that have their great central terminus on 
Forty-second-street. 

The District Railway will commence at the 
Bowling Green, near the Battery, and run under 
Broadway to Union-square, and thence to Madi- 
son-square. Here it will split into two parts, 
the east and west divisions. The east division will 
go by Madison Avenue to and under the Harlem 
River, to a junction with the New York and New 
Haven Railway, the New York Central and Hudson 
River Railway, the New York, Harlem, and Albany 
Railway, the New York City and Northern Rail- 
way, and the Suburban Elevated Railway. The 
western division will commence at Madison-square, 
and follow the line of Broadway to Fifty-ninth- 
street at Eighth Avenue. Two short branches, 
each at right angles to Broadway, will diverge from 
the main line at Union-square. 

The method of construction of the line in Broad- 
way is fairly simple. Strong walls are to be built 
along the boundary of the existing vaults, and the 
intervening space of 44 ft. is to be divided into six 
parallel galleries 16 ft. deep, four to form ways for 
the trains, and two for the accommodation of pipes, 
wires, sewers, &c. The whole is to be founded on 
a bed of concrete, 2 ft. thick, and the various sec- 
tions are to be divided from each other by partitions 
of ‘‘fer flax,” a tough non-resonant material com- 
posed of steel wire, vegetable fibre, and solidified oil 
compressed by hydraulic power. The pipe galleries 
on either side are to be bounded at the outer margin 
by the external walls of the vaults. At the inner side 
the wall is to be formed by iron columns placed 4 ft. 
apart. The space between these walls is to be dis- 
posed in four railways for the accommodation of two 
express and two local traffic lines. The ways are 
bounded by five rows of columns, each’column being 
composed of four angle irons, and spaced 4 ft. 
from the adjoining columns in the same row. The 
roof is supported, and the whole structure tied 
together, by cross-beams extending across the entire 
span. Upon these beams there is laid a buckle 
plate roof covered with a layer of asphalte and 6 in. 
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of concrete. Over all the pavement is laid. The 
reason for the separation of the various tracks is 
partly to deaden the sound, but more especially 
to provide for the ventilation. The trains will con- 
stitute loosely fitting pistons, which will drive the air 
before them, and draw it after them, and thus there 
will be a constant renewal of the atmosphere. As it 
is proposed to use electricity asthe motive powerthere 
will be no products of combustion to be got rid of. 

The approaches to the stations will be from the 
side streets by gently inclined staircases, the only 
buildings above ground being light roofs, carried on 
pillars, to protect the stairs against the inlet of 
rain. The booking offices will be over the rails, 
which at such points will be depressed to gain the 
additional height above them. Even then the 
depth will not be great, being only 24 ft. 2 in. from 
the top of the rail to the street curb. In some 
cases the nature of the site will permit of the book- 
ing offices being placed on the level of the plat- 
forms, and then the depth of the rails will be only 
15 ft. 6 in. This is a feature which Londoners, 
accustomed to more laborious ascents and descents 
at stations, will appreciate. 

The entire scheme bears the impress of practica- 
bility and should succeed. The great popularity 
which the horse track, although laid in the face of 
great opposition, immediately achieved, testifies 
to the necessity of improved means of transit 
through Broadway, while the pains taken to pro- 
vide for the convenience of persons occupying the 
frontage, will disarm their opposition. There will 
be gathered in the subways the gas and water pipes, 
and the electric wires of the telegraph, telephone, 
alarm, time, messenger, and other services, and these 
wires will be fitted with connections inside each 
vault, so that the householder will have no ex- 
pense for work done outside his own premises. 
The gas and water companies will have their 
mains always accessible, and will be insured 
against leakage, while the electric companies, which 
now have to live upon sufferance, and to lay the 
wires by stealth from housetop to housetop, will 
have ample provision made for their needs, The 
idea of providing separate express and local traftic 
tracks is a happy conception, as the suburban resi- 
dents on our own District Railway can testify. It 
is rendered the more necessary by the proposed use 
of electric power in place of steam. The enormous 
tractive power of a locomotive gives it a great 
advantage over other means of propulsion for local 
trafic in which the stoppages are very frequent, as 
it enables trains to get away with a celerity which 
will scarcely be attained by electric motors, and 
hence it may be expected that the average speed of 
the stopping trains will not be great. 

It can be easily demonstrated that there is plenty 
of traftic in New York to support such a line if it can 
secure a fair share of support from the travelling 
public. It is estimated that 54,000,000 passengers 
annually would enable it to pay fair dividends, and 
statistics show that more than 300,000,000 pas- 
sengers use the horse cars and elevated railroads in 
New York annually. However, we may leave the 
financial question to the promoters of the under- 
taking. The names of Spear, Post, Drayton, 
Stevenson, and others which are attached to the 
preliminary prospectus, guarantee that it is a 
genuine affair, while the cordial reception which it 
has received from all classes of citizens, particularly 
those on Broadway, shows that it fills a want with- 
out encroaching on private rights. 

We are indebted for many of these particulars to 
Mr. Edmonds, of 2, Victoria Mansions, West- 
minster, whose name is well known as the intro- 
ducer in this country of many American in- 
ventions, notably the phonograph and the Brush 
light. He has just returned from the States, and 
is making preparations for gaining Parliamentary 
sanction to a similar line to that we have just de- 
scribed, to be laid down in xford-street, London. 
This locality is exceedingly well adapted for the 
plan, as it presents an ample width, and is very 
badly provided with means of locomotion. The 
absence of all steam and smoke, the freedom from 
the vibration of heavy engines, and the slight depth 
of the platforms, are all strong recommendations, 
while the ease with which the excavation can be 
made without underpinning the adjoining houses 
or interrupting the traftic, and the general sim- 
plicity of the engineering operations, would help 
the project to be a success from a material point 
of view. We hope to return to the subject at an 
early date, and to give illustrations of this New 
York Railway scheme. 











THE SCOTCH FISHERY BOARD. 


Tue Scotch Fishery Board and its affairs are 
tolerably certain to crop up at Westminster, at 
least once in a session. r. Barclay introduced the 
subject in supply last week, and several other Scotch 
members had something to say. They object to 
the constitution of the Board, to the way it spends 
its money, and to its engineering. 

It is hardly necessary to remind our readers that 
we said all this in 1881, when the old Board was in 
existence ; and again in 1883, after the new Board 
had been formed, we pointed out that it was not 
likely to be much of an improvement on the old 
one. Certainly it is alittle better. There are one 
or two of its members who are the sort of men re- 
quired on a fishery board, but there are too many 
lawyers, and the chairman cannot be called a for- 
tunate selection, however energetic and painstaking 
he may be. 

Mr. Barclay states that the latest harbour con- 
structed by the Fishery Board, that of Ness, in 
the island of Lewis, adds another to the list of 
failures, and Sir George Balfour says, that out of 
thirty harbours ‘‘ improved” by the Fishery Board, 
in only one, Anstruther, have the ‘‘improvements” 
proved of value. The works at Anstruther, we 
may remark, can hardly be considered a piece of 
successful engineering. The Lord Advocate did 
not hold out much encouragement to the malcontent 
members and not much will be done. He probably 
will try and appoint a fisherman’s representative, 
but there the matter will rest, and ualess this 
new member happens to be a very strong man, 
there will be little change in the policy of the 
Board. Mr. Barclay and his friends may rest as- 
sured that only one method of strengthening the 
Board will be satisfactory, and that is by getting 
rid altogether of the legal element and substituting 
business men. Our own opinion is that the members 
of Parliament, who perennially revive this question, 
do not make a strong enough point of the failures 
of the harbours constructed by the Board. We 
must also recur to our old grievance as to the 
nature of the appointment held by the engineers to 
the Board. It cannot be too strongly insisted on 
that no professional man in private practice should 
have the control or part control of public money. 
However upright he may be (and here we may 
repeat what we said on a former occasion that 
against the present engineers to the Fishery Board 
there is not a word to be said), the lawyer or engi- 
neer in such a position cannot help using his power 
to some extent to promote the interests of his private 
practice. Some time ago a similar question turned 
up—about the appointment of sheriff clerk at Cupar, 
if we recollect rightly—and after a good deal had 
been said about it the Lord Advocate admitted that 
the practice of appointing gentlemen engaged in 
private business to this public office was not a good 
one. Does the Lord Advocate not think that what 
is sauce for the Sheriff Court goose is equally sauce 
for the Fishery Board gander ? 

In order that our readers may fully understand 
the extent of the injustice in this particular in- 
stance we will give an example. 

Suppose the fishermen of some place wish to 
improve their harbour, and have employed an en- 
gineer ( Y ), who has designed works to cost 10,0001. 
Of this sum the fishermen can get 7000l. from 
private sources, and they apply to the Fishery 
Board for the other 3000/. out of the public funds 
at their disposal. 

Now whether the Board have any other objection 
to offer or not, the application is at once met with the 
statement that no money can be granted to carry out 
works except under the engineers to the Board (X). 
Put into plain English, this is simply a strong hint or 
invitation to the fishermen to employ X. The fact 
of being able to influence the disposal of the 30001. 
puts X in a very superior position for obtaining 
the other 7000/1. worth of work to carry out, as com- 
pared with that of any other engineer. And look 
how unpleasant Y’s position is, he is bound to go 
to his employers and tell them that if they wish 
to ask for money from the Fishery Board their 
first step should be to dismiss him and employ X. 

As a matter of principle all the engineers to 
Goverment Boards should be paid by salary and 
not allowed to take private work, and sooner or 
later the principle must be converted into prac- 
tice. 

No doubt it may be said that a big enough salary 
cannot be paid by the Fishery Board to get an en- 
gineer fit for the post, but why not appoint an en- 


gineer in connection with the office of the Secretary 
for Scotland and give him all the work falling 
within the department, including the Northern 
Lighthouses, Fishery Board, and Board of Supervi- 
sion? A good salary could then be paid and there 
should be no difficulty in getting an engineer of 
high standing to take the berth. 

We commend this subject to Lord Dalhousie, 





THE TELEPHONE IN MILITARY 
TELEGRAPHY. 

Ar the meeting of the Society of Telegraph En- 
gineers and Electricians on May 27, an interesting 
paper was read by Captain Cardew, R.E., ‘‘On the 
Use of the Telephone in British Military Operations 
and his own Experiments to this End.” Mr, 
Cardew introduced the electro-magnetic vibrating 
interruptor as the sending apparatus and the or- 
dinary Bell telephone as the receiving apparatus. 
This system of harmonic telegraph is different 
from Mr. Elisha Gray’s, inasmuch as in the latter, 
the transmitters and receivers are designed to tele- 
graph distinct notes. With the ordinary telephone 
as receiver any note can be sent over the wire. 
This is, of course, a practical advantage in field 
work. The idea of employing the Bell receiver for 
ordinary Morse messages occurred to Major Arm- 
strong, R.E., of the Electrical School, Chatham, 
who foresaw that the sensitiveness of the instru- 
ment would enable it to be used on lines of faulty 
insulation. It was found, however that there was 
a difficulty of reading, owing to the almost perfect 
similarity of the make and break clicks in the tele- 
phone, and the consequent liability to read the 
signals reversed. Still this was probably to be 
overcome by practice ; but instead of the ordinary 
Morse key as the signaller, Messrs. Theiler sent a 
vibrating sounder of their invention for trial and 
this was found to be preferable. The musical 
note given by the intermittent currents of this 
sounder, was broken up into signals by the Morse 
key, and it appears to be more easy for operators 
to read such signals than the make and break clicks 
of the Morse key alone. 

Messrs. Theiler’s sounder consisted of a simple 
electro-magnet with an armature attached toa piece 
of German silver spring, fixed at both ends, and 
having a contact screw so arranged that when the 
armature was attracted the spring broke the circuit 
through the coils, as in the ordinary ‘‘ trembler,” 
or continuous ringing electric bell. The vibrating 
spring emitted a musical note, and the intermittent 
current it produced, when passed through a receiv- 
ing telephone, emitted the same note, but in a 
louder degree, so loud, indeed, as to be distinctly 
heard ina large room. This note, broken up by 
the Morse signalling key, according to the Morse 
code, formed the message. 

These sounders of Theiler were intended to be 
used as ordinary telegraph ‘‘ sounders,” but Captain 
Cardew states that they interfered with each other 
if more than two were used on one circuit. How- 
ever, they proved serviceable along with the tele- 
phone in telegraphing on badly insulated military 
lines. For example, some 15 miles of bare wire, 
consisting of 10 miles of No. 16 B.W.G. soft iron 
galvanised wire and 5 miles of No. 16 B.W.G. 
copper wire, were laid along the ground beside the 
London, Chatham, and Dover Railway line between 
New Brompton Station and Newington and back. 
The wire was laid in the hedges at some places to 
keep it out of the way of the traffic, and at other 
places it was picketted under stiles to prevent 
it from tripping people up. The ground was in 
general newly made, and the soil of fair conduc- 
tivity. At crossings the wire was raised on poles, 
and this introduced induction signals, while the 
two different metals introduced earth currents. 
Nothwitstanding all these adverse conditions, how- 
ever acurrent of ten Leclanché cells, with a Theiler 
sounder, gave distinct signals, the note produced 
being easily read in spite of the induction and 
earth current sounds. Signalling was carried on 
for several days by this method, proving that a bare 
wire, laid on the ground would serve for messages, 
until it could be raised on poles, and properly in- 
sulated. For outpost work, then, the arrangement 
cannot fail to be useful in a military sense, and we 
hope to see Captain Cardew’s arrangements forming 
part of the equipment of our future expeditions. 

The telephone has thts great practical advantage, 
that it can be made very small and requires no ad- 
justment. Moreover it requires only a small battery 





to work it ; and a pair of instruments can be used for 
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speaking in the ordinary way, communicating orders 
and so on. 

Fig. 1 shows the plan preferred by Captain 
Cardew for connecting up the sounder, key, and 
telephone. By this arrangement, which will be 
easily understood from the figure, when it is ob- 
served that the vibrating reed or armature of the 
sounder interrupts the battery circuit at each vibra- 
tion, the results are that the sounder is practically 
uninfluenced by any change occurring in the line 
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resistance. In the case of a dirty back contact in 
the key (a fault of frequent occurrence), continuity 
is still established through the coils of the Theiler 
sounder. Fewer cells are also required, four 
Leclanché cells being sufficient for ordinary cir- 
cuits. ; 

The telephones can, of course, be adapted to sit 
close to the ears, leaving the arms free. Even 
when the wire is bare and laid along the ground, 
the signals are still audible when the telephones 
are held to the ear. Everything considered Cap- 
tain Cardew recommends the combination of 
sounder, Morse key, and telephone as superior to 
the ordinary sounder for field service. The points 
of advantage are given by him as follows: 

1. The possibility, as demonstrated, of working 
through a considerable length of bare wire. 

2. The receiving instrument requiring no ad- 
justment for altered conditions of line and different 
stations. 

3. The reduction of the battery power necessary 
to be carried to at most one-fourth of the present 
requirements. 

4, The continuity of the line being insured, in- 
dependently of the back contact of the key. 

5. The power of working through very bad 
earths, and saving much time in very dry places. 

6. That the note signals are more easily read than 
the interval signals by men untrained to either. 

According to Colonel Hamilton, R.E., who re- 
ported on some experiments made by the field 
telegraph corps at Aldershot with this system, a 
line of bare wire may be laid as fast as an army 
advances, and a party may follow at leisure and pole 
the line ; the communication, however, being kept 
up from the first paying out of the line. After this 
report, extended trials of the system were made, 
and a number of converted sounders, that is to say, 
the old pattern field sounder converted into 
vibrating sounders, were sent out with the first 
Egyptian expedition in 1882, where they did good 
service in sending the messages from the field of 
Tel-el-Kebir. More than 115 messages were de- 
spatched by them during the day from 8.30 4.m., 
to 6 p.m., each message averaging thirty words. 

Anew model of the sounder was subsequently 
designed. In it the noise of the vibrating armature 
is reduced to a minimum by making it very light, 
merely a piece of ferrotype iron plate or tinned iron. 
By means of a small key at the side of the signal- 
ling key, the home telephone is cut out of circuit, 
leaving only the distant telephone to be affected by 
the message. 

To test the distance to which this simple harmonic 
telegraph would work, some trials were made in 
India, and messages were sent between Calicut and 
Tuticorin, a distance of 375 miles. Thirty Minotti 
cells were used at first, and the signals read while 
the telephone was held away from the ear. With 
four cells the message was heard with the telephone 
held to the ear. 

One day the line wire was disconnected at Cochin, 
125 miles from Calicut, and the ends of the wires 
thrown down on the wetted floor. Still, however, 
the messages passed, with four cells in circuit. 
These experiments showed that with an isolated 
aérial line great distances could be worked by this 
system without translation. 

In 1883 the General Post Office made experi- 
ments of various kinds with the system. They 


worked from New Cross to Chatham, a distance of 
thirty miles, with one cell, and also through wet 
string and human bodies. In some parts of London 
the vibration currents were destroyed by induction 
In one experiment Captain 


on underground wires, 








Cardew joined two Morse circuits by the vibrator 
system, using condensers to break the communica- 
tion between the two Morse circuits. The vibra- 
tion signals were thus superposed on the Morse 
messages without interfering with them, a method 
originally proposed by Varley, and recently intro- 
duced by Mr. Van Ryssleberghe. The experiment 
was successful with the condensers, and also witha 
plate lightning protector, and a high resistance 
(10,000 ohms) in their stead. 

Messages were also sent by the vibrator over the 
submarine cable between Dublin and Holyhead, a 
distance of 65 miles. It was found necessary, how- 
ever, to stop the induced currents due to the 
other currents of the cable, which contains seven 
wires. 

Captain Cardew appears to have noticed the 
effect of the electro-magnet in softening the click of 
the Morse signals when the vibrator is worked in 
conjunction with the Morse instrument. For he 
says, in commenting on these experiments on 
October 1, 1883, ‘‘ The method is much im- 
proved by the addition of magnets on the Morse 
circuit, as the Morse clicks can be practically 
softened off in the telephone to such an extent, 
by being passed through the coils of a magnet, 
as to avoid all interference with the vibration 
signals.” This is a device applied with much 
success recently by Mr. Van Ryssleberghe ; but it 
wasalso tried successfully by Captain Cardew, who 
gave the name of ‘‘ separator’ to the condensers 
and electro-magnet coils. Some of these devices were 
sent out with the last Bechuanaland and Suakim ex- 
peditions. Mr. Van Ryssleberghe, however, employs 
the telephone and microphone as speaking instru- 
ments, whereas Captain Cardew employed the more 
powerful vibration currents of the harmonic sounder. 
We may also remark that the railway telegraph of Mr. 
Edison, which has been recently brought out, bears a 
resemblance to Captain Cardew’s system ; the new 
part being the transmission of the vibrating cur- 
rent through the air space between the metal roof 
of the moving car, and the telegraph wire beside 
the line. 

The ‘‘ separators” of Captain Cardew were not 
used in Bechuanaland or in the Soudan, but work- 
ing was carried on for six weeks through a bare 
wire laid on the ground between Kaibar and Abu 
Fatmeh, and absolutely buried for 200 yards 
through the camp at Kaibar. Two small Leclanché 
cells were used at either end, yet with this small 
battery power communication was kept up through 
a line making dead earth all the way, the call signal 
being heard without holding the telephone to the 
ear. It is to be remarked, howeyer, that the ground 
in the Soudan is very dry. 

The vibration system is now used by Captain 
Cardew in several ways. For example, with ordi- 
nary telephones a buzzing armature is fixed to the 
induction coil, which causes a vibratory current in 
the primary circuit, serving as a musical call in- 
stead of the ordinary call bell. He has also adopted 
it for testing lightning rods. 

Instead of the old Theiler vibrator, however, an 
improved pattern, worked on a primary low resist- 
ance coil, with a secondary coil to throw an alter- 
nating current on the line, has been introduced. 
With this, three cells give as loud a note as ten 
cells with the present pattern under like conditions. 

The latest form of the vibratory apparatus is 
called the ‘‘combination box,” and goes into a 





















leather pack together with the battery. Fig. 2 
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shows the connections of the instruments, the micro- 
phone being a ‘‘Hunnings” or ‘‘ Moseley” ar- 
ranged in a handy case with a switch on the handle, 
which, when squeezed in the hand, completes the 
circuit through the microphone and primary coil of 
the vibrator. Speech can then be exchanged, as 
will be seen by following out the connections. 
When listening, this pressure on the switch is re- 





laxed, the battery circuit broken, and the secondary 
coil short-circuited. Thus the battery circuit is 
never kept on longer than is absolutely necessary, 
a most important point in the field, where small 
patterns of cells must be used, and renewals may 
not be at hand. The figure shows the vibrator 
with its double winding, capable of acting as an in- 
duction coil for speaking and as a vibrator. 

Specimens of the apparatus introduced by Cap- 
tain Cardew were shown to the audience during the 
reading of his paper, which demonstrated that a 
great deal has been done by the gallant officer in 
furthering military field telegraphy. 








THE WEATHER OF MAY, 1886. 

May has given the British Islands a good soak- 
ing, and caused many of the rivers to overflow. 
The air has been unusually humid, sometimes warm, 
but for the most part cold and inclement, often 
rough and even boisterous. Bright and genial 
weather in the early portion of the month gave 
place on the 10th to an extremely gloomy aspect. 
Then most dismal weather succeeded till the 14th. 
This violent change from summer-like heat to 
wintry cold with heavy rain and even snow was un- 
pleasant and unhealthy. On the 12th snow fell on 
south Scotland and north England, and the weather 
was extraordinarily severe for the season. The 
metropolitan district experienced a severe thunder- 
storm early on the 22nd. The lightning was very 
frequent, and the rain came down torrentially. 
Another thunderstorm occurred over the same dis- 
trict early on the 23rd, not quite so violent as the 
previous one, but rain and hail fell heavily. Con- 
tinuous rain fell on the 24th at London, to the 
amount of 1.16 in., about a twenty-fourth part of 
the year’s rainfall, in one day. The mean at- 
mospheric pressure and temperature at extreme 
positions, to which the Isle of Man is central, were 
as follows : 








| 
| Mean . 
Mean Difference | Difference 

Positions. | pressure, ‘from Normal. a a from Normal. 

in. in. | deg. deg. 
North 29.87 | below 0.04 45 below 2 
South a a 52 os 2 
West | 29.88 coal 50 i wee 
East tl ee ok ee 50 “ 1 
Central ..| 29.90 | ye 05 | 48 os 8 

| | 


The distribution of rain, in frequency and 
amount, is roughly shown by the following results : 





Difference 





Places. Rainy Days. Amount. from Normal. 
in. in. 
Sumburgh .. ws 25 2.33 above 0.62 
Scilly .. eo 6 18 1.18 below 0.48 
Valencia 23 4.94 above 2.05 
Yarmouth 12 1.84 below 0.01 


Atmospheric pressure was only slightly below 
the normal value. The mean temperature of the 
air was about 2 deg. below the general average. 
Rainy days were very frequent in the north of 
Scotland, but the amount of rain was only slightly 
above the average. The east of England had a 
seasonable rainfall. The south of England had less 
than the normal rainfall. In the west of Ireland 
the amount of rain greatly exceeded the average 
due to the month. These results, however, do not 
represent so well as usually the rainfall over these 
islands, for the characteristic of the month was 
heavy local downpours. Rainfalls exceeding 1 in. 
in twenty-four hours were measured on the 13th 
at Donaghadee 1.40, at Barrow-in-Furness 1.45, at 
Oxford 1.30, at London 1.04; on the 14th, at 
Loughborough 1.39 ; on the 21st, at Leith 1.15 ; on 
the 25th, at London 1.16; on the 28th, at Leith 1.40in. 
Atmospheric pressure was greatest on the 5th, 30.5; 
and least on the 18th, 29.2in. The highest tem- 
perature, 77 deg., was recorded at Bawtry on the 
7th ; the lowest, 29 deg., at Cirencester on the 
5th. On the 10th, 8 a.m., the temperature at 
Jersey was 64 deg., while at Shields it was 
only 42 deg. Bright aurora was seen on the 
9th in north Scotland. The winds were very 
variable, from all directions, and the force changed 
rapidly and frequently from light airs to strong 
and squally winds. The daily general directions of 
the winds yield a very feeble resultant from §&.. 
and taking their force into the computation, the re- 
sultant is from W.; the normal resultant is W.S.W. 
From the 1st to the 10th the barometer ranged 
rather high, the temperature was warm, the winds 
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chiefly south-easterly, and the weather generally 
fine and bright. Thence to the 17th the barometer 
ranged lower, the winds were northerly, tempera- 
ture colder, heavy and continuous rain occurred 
over England, with hail, sleet, and snow in places. 
Thence to the 24th the barometer ranged higher, 
the winds were light and variable, with warmer tem- 
perature, and rather fair weather. The rest of the 
month had variable pressure and wind, cold and 
rainy weather. The weather notations indicate 
about six clear days, and fifteen overcast, the rest 
being partially clear. 

The duration of bright sunshine, estimated in 
percentage of its possible amount, for the four 
weeks ending the 31st, was for these islands gene- 
rally 31, the Channel Isles 41, south-west England 
38, east England 36, south England 35, north Scot- 
land 34, south Ireland 31, east Scotland 29, north- 
west England 27, central England and north 
Ireland 26, west Scotland 25, north-east England 19. 

Since 1870 the March quarter of the year was 
coldest, 36.7 deg., in 1881 ; warmest, 43.7 deg., in 
1882. In the same quarter of 1880 only 6.2in. of 
rain fell, but in 1872, 12.0 in. fell; in 1886, 8.2 in. 
have fallen. These results are general averages for 
the British Islands, 





THE COLONIAL AND INDIAN 
EXHIBITION. 
Canapa—(continued. ) 

THE coalfields of Canada lie in the provinces of 
Nova Scotia, New Brunswick, and British Columbia, 
and in the North-West Territories of the Dominion. 
The rock formation in Ontario and Quebec, the 
central part of the Dominion, precludes the expec- 
tation of coal ever being there found. The sub- 
joined Tables, Nos, I. and II., give the areas of 
coal-bearing rocks in these various districts, and the 
composition of typical varieties of coal contained 
in them. They have been compiled from official 
sources and from details kindly given to us by Dr. 
Alfred R. C. Selwyn, the director of the Geological 
Survey of Canada, and Mr, Frank Adams, who is 
also a member of the staff, and who is now assist- 
ing Dr. Selwyn at the Exhibition. 


TABLE I.—Showing the Area of Coal-bearing Rocks -of 
various Parts of the Dominion of Canada, 


Area of Coal 
bearing Rocks. 
Square miles. 


Provinces and Territories. | 


Character of 
Coal, 

Age of Forma- 
tion. 








Nova Scotia and New Bruns- 18,000 Bituminous |Carboniferous, 


wick 





North-West territory, south 50,000) Bit Cret 

of 56 deg. of latitude and high-class} and Laramic, 
lignites 

North-West Territory, Souris} 15,000 — Lignites Laramic. 
district | 

Rocky Mountains | §00 Bituminous | Cretaceous. 

| and anthracite 

British Columbia : 
Nanaimo coal basin 200, Bituminous ” 
Comox coalbasin .. os 700 a me 

Queen Charlotte Islands and — 800 “i KS 
Coast of British Columbia 

British Columbia, south of 12,000 - Pn 
52 deg. latitude Lignites Miocene. 








Total of coal and lignite-bear-| 97,000 
ing area in the surveyed and, 
partially surveyed portion 
of the Dominion. . 

| i 





As may be seen by Table No. I. the coal area of 
Nova Scotia is comparatively small ; but the seams 
are unusually thick, and the descriptions of coal are 
exceptionally good, both for steam-producing pur- 
poses, household use, and for gas-making. These 
descriptions of coal are largely exported to other 
provinces and also to the United States. 

In New Brunswick there is a greater area of coal- 
bearing strata, but the seams being fewer and com- 
paratively thin, they are only worked in one or 

‘two places. The coals from New Brunswick and 
Nova Scotia are found in the carboniferous forma- 
tion. In British Columbia and the North-West 
Territories coal does not occur in this formation but 
in the cretaceous formation, and in a series of rocks 
known as the Laramic, a formation to some extent 
bridging the gap between the misozoic and tertiary 
eras, and in strata of mioceneage. On the eastern 
side of the plains these fuels are not true coals, but 
contain a considerable amount of water, being in 
fact brown coals or lignites, of a description similar 

to those which are largely used in Germany. A 

very curious and important fact in this connection 








is, that westward towards the mountains, as the 
strata becomes more disturbed, the coals improve 
in quality. They contain less and less water, and 
become a bituminous coal. of an excellent descrip- 
tion, equal in every respect to those found in 
the carboniferous formation elsewhere. In the 
mountains the deposits become of such a quality as 
to contain only 9.15 per cent. of volatile com- 
bustible matter, being in fact a semi-anthracite. 
The brown coals, or lignites, already referred to, 
contain a greater or less quantity of water, the 
amount varying in different localities. The principal 
objection to the use of those with a large per- 
centage of water, is that they are apt to split and 
disintegrate on drying in the air. The German 
lignites (which on the whole are inferior to those 
of Canada), as is well known, are subject to the 
same objection; but in Germany a method has 
been devised of subjecting the material to pressure 
whilst heated, thus welding it into compact bricks. 
From what has been said it will be seen that in 
travelling from Manitoba to the Rocky Mountains, 
a complete series of coals will be passed, ranging 
from brown coal, through lignite and bituminous 
coal, to a semi-anthracite. The approach of the 
lignite coal in the east towards the bituminous coals 
of the west is in a general way co-ordinate with the 
distance from the disturbed district of the moun- 
tains. 

All these coals occur in large deposits, and it is 
not necessary to draw attention to the fact that the 
presence of large seams of good coal is especially 
important in a region like that of the great plains, 
where wood is in some parts very scarce, and in 
others entirely absent. The seams are near the 
surface, generally dipping at low angles, and are 
thus very easily worked. In fact, in many places 
they can be reached by drifts run in from the deep 
river valleys. The following is a Table (No. IT.) of 
proximate analysis of typical coals from various 
parts of the Dominion, 


Tasie II.—Giving some Typical Analyses of some of the 
Chief Coals, Lignites, dc., of the Dominion of Canada. 
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A|Cretaceousanthra- 1.04| 8.15 87.18 2.63) 
cite from Banff 
mines, North- | 
West Territory 
B|Coal from Lith. 6.5 | 31.59 54.36 |7.55 
bridge, North- 
West Territories | 
C/A lignite from the 10.9 | 28.69 54.96 5.45 By slow 
Saskatchewan coking. 
River, North- 
West Territory 
D/A lignite from the 15.11 | 32 76 | 47.57 | 4.56 
Souris River | | 
district, North- | | 
West Territory 
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ton mines, British 
Columbia | j | | 
F |Coal from Spring- 1.02 34.88 60.82 |3.78| .. |The average 
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Seam.” 
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Referring to the Table, at the Banff mines (A) 
there are already known two seams each about 4 ft. 
in thickness, and preparations are now in progress 
for working them on an extensive scale. This coal 
is said to compare favourably with the best anthra- 
cites of Pennsylvania, a fact which is borne out by 
the analysis. With regard to the second analysis, 
B, Lithbridge is the only locality in the North-West 
Territory in which coals or lignite coals have yet 
been extensively worked. A railway 107 miles in 
length connects the mine with the main line of the 
Canadian and Pacific Railway. A specimen of this 
coal is shown at the Exhibition. The third analysis 
C has been made from a specimen taken from a great 
lignite bed on the North Saskatchewan river about 
75 miles above Edmonton. The seam has a thick- 
ness of 20 ft. above low-water mark, but as the 
bottom is not seen, its total thickness is not known. 
It is dull and black and burns freely, but on ex- 
posure is apt to crack and fall to pieces. 

The lignite treated of in analysis D is nearer the 
province of Manitoba than any other coal of a work- 
able character yet discovered. The beds are prac- 
tically horizontal and very extensive. The most 


important seam is about 7 ft. thick. The quantity 
underlying a square mile of surface near Short 
Creek is estimated by Dr. Selwyn at 7,136,864 
tons. An example of this coal is shown in the 
Exhibition by Messrs. Pocock, Truth, and Pocock, 
of Emerson, Manitoba. It has been tested by the 
mechanical superintendent of the Canadian and 
Pacific Railway for locomotive use, and is reported 
as very satisfactory. It is also said to burn well in 
grates. 

We have selected these four analyses as showing 
the gradual transition above mentioned, from lignite 
to anthracite in the North-West Territories. These 
coals, however, occur in a part of the Dominion 
which has most recently been settled, and they have 
as yet been but little developed. 

In analysis E, Table II., we have a coal which 
is largely worked, being easily accessible. The 
Wellington mines are about three miles from the 
Pacific coast, with which they are connected by a 
railway. The seam worked averages about 9 ft. in 
thickness. The Wellington Colliery is one of the 
largest on the Pacific coast. The output from it 
amounted in 1885 to 220,000 tons. In 1884 the 
output of the same mines aggregated 254,538 tons, 
the total number of hands employed being 672, the 
miners earning three to four dollars « day. The 
coal may be estimated as worth 4 dols. per ton at 
the wharf. The greatest part is shipped to San 
Francisco. Two very large blocks from these mines 
are in the Exhibition. The above will serve to 
give a general idea of the character of the bitu- 
minous coal in British Columbia. An immense 
block of coal from another colliery of the same pro- 
vince, the Nanaimo, is also shown in the Exhibi- 
tion. The output of coal from the latter mine in 
1884 was 133,858 tons. The principal markets for 
this mine are Victoria and San Francisco, but 
small quantities are also shipped to Honolulu, 
Alaska, &c. 

In the next analysis, F, we pass at a bound from 
the Pacific to the Atlantic coast, and come to the 
most important coal region in the Dominion ; 
namely, that of Nova Scotia. In this province 
there are three important coal basins, i.e., those of 
Sydney, Pictou, and Cumberland counties. The 
first mentioned is situated at the north-eastern ex- 
tremity of the island of Cape Breton and occupies 
an area of at least 190 square miles. The coal bear- 
ing series here has a thickness of not less than 
7000 ft. The Pictou area consists of only about 
22 square miles, but the coal seams are of great 
thickness ; one worked in the Albion mines show- 
ing 58 ft. of coal of good quality, besides an addi- 
tional thickness of coal of an inferior character. 

The area of the Cumberland coalfield is small, 
but it includes several good seams. The analysis 
quoted, F, is from a colliery situated in the county 
of Cumberland, which is connected with the ports 
of St. John and Halifax, by the Intercolonial Rail- 
way. In fact, the whole of the mines of this pro- 
vince are easy of access. The Springhill coalfield, 
to which the analysis F refers, may be divided into 
two sections, North and South Springhill. The 
‘black seam,” from which the coal analysed was 
taken, is situated in the latter section. Seven prin- 
cipal coal seams have been discovered in the Spring- 
hill coalfield, having the following thicknesses in 
descending order : 


ft. in. ft. in. 
A 13 0 1 f° 8 
B 60 E 26 
C { 2 4 FF 4-9 
11 0 G 20 


D is the black seam from which the analysis F, 
Table II., is taken. The last two named seams F 
and G are slaty. This mine was opened in 1872, 
and since then has produced 1,732,156 tons. The 
yield in 1884 was 232,451 tons. This company, 
with a capital of 800,000 dols., has only been in 
operation three years, and is rapidly developing 
these already extensive workings. There are 840 
men and boys employed in connection with the 
undertaking. A column of coal from these mines is 
shown at the Exhibition. It was originally 11 ft. 
high, but has been somewhat damaged in transit. 
It represents the thickness of the seam. There is also 
shown coal of nut size from the same mine. The coal 
is good for steam and gas, and is also used for domes- 
tic purposes. The Springhill mines are one of the 
largest in the district, and may be taken as repre- 
sentative of Nova Scotian coal. The total quantity 
of coal raised in Nova Scotia in the year 1883 was 
1,422,553 tons. In 1884 the output was 1,389,295 





tons, Of the latter total 493,050 tons were used in 
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Nova Scotia. The province of Quebec took 396,782 
tons; New Brunswick, 158,420 tons ; Newfound- 
land, 86,216 tons ; Prince Edward’s Island, 50,399 
tons. The West Indies, 9,595 tons ; and the United 
States 64,515 tons. 

With the exception of British Columbia, Nova 
Scotia is the only province in which mining statis- 
tics are published. 

We have only quoted one example of Nova 
Scotian coal as indicative of the general quality and 
mode of occurrence. Buta dozen or more collieries 
are well represented in the Exhibition by large 
blocks of coal. It is, however, unnecessary to 
refer to these more fully, as what we have said 
may be taken at typical of the whole. The coal of 
this province being of the same general character. 

From what we have said it will be seen that the 
Dominion of Canada possesses in abundance the 
most necessary factor for the development of a great 
industrial country, coal of various qualities being 
found over widely distributed districts, and easy of 
access. It will next be our province to consider to 
what extent the second essential feature inindustrial 
greatness, viz., iron, exists in the Dominion. 








NOTES. 
Tue Execrric Licutine CoMMITTEE. 

THE Select Committee of the House of Lords, 
over which the Earl of Camperdown is presiding, 
appointed to consider the three Bills introduced 
to amend the Electric Lighting Act of 1882, have 
not yet concluded their investigation, but are still 
prosecuting their inquiry in strict privacy. Why 
they are so secret is a mystery, but their injunc- 
tions to secrecy are so severe as to effectually close 
the mouths of all concerned—outside the committee 
room. 


THE CoRROSION OF BOILERS. 

MM. Klein and A. Berg have been studying the 
action of sugars on the corrosion of boilers, and 
find that sugar in water has an acid reaction on 
iron, which dissolves it, with a disengagement of 
hydrogen. The quantity of iron dissolved increases 
with the proportion of sugar in the water. The 
salt of iron formed is the acetate. A neutral de- 
coction of malt also corrodes iron with disengage- 
ment of hydrogen ; but glycerine and mannite are 
without action on the metal. These results are 
worthy of note in sugar refineries and places where 
sugar sometimes finds its way into the boilers by 
means of the water supplied. The experimenters 
in question also find that zinc is strongly attacked 
by sugar ; copper, tin, lead, and aluminium are not 
attacked. 

A New Srconpary Barrery. 

Herr Kalischer has dévised a secondary element 
of iron and lead in a concentrated solution of lead 
nitrate. The iron anode is passive, and with 
currents not too strong becomes coated with 
coherent thick layers of black peroxide of lead 
which protect the iron from contact with the liquid 
and from decomposition. The change is completed 
when gas is freely liberated at the anode, and the 
liquid gives only a slight precipitate with sulphuric 
acid. ‘To prevent lead growths between anode and 
cathode amalgamated lead in contact with mercury 
is used. In discharging, the peroxide becomes 
brown and changes into monoxide, then into black 
peroxide. The electromotive force is from 2 to 2.5 
volts, but sinks when the current stops, to 1.8 volts. 
From its solubility in nitric acid the lead cathode 
must be occasionally replaced. Carbon can be used 
instead of iron. 


CHANGES IN TRON DUE TO MAGNETISATION. 
Mr. Shelford Bidwell has been making further 
experiments on the changes produced by magnetisa- 
tion in the length of iron wires under tension. His 
results, as recently communicated to the Royal 
Society, disclose the following facts. An iron wire 
under tension and subjected to a gradually increas- 
ing magnetising force, is at first elongated, unless 
the load be great, then it returns to its original 
length, and finally it contracts, The maximum 
elongation diminishes as the load increases, accord- 
ing to a law which seems to vary with different 
qualities of iron, If the ratio of the weight to the 
sectional area of the wire exceeds a certain limit, 
the maximum elongation, if any, is so small that 
the instrument fails to detect it. The retractation 
due toa given magnetisng force is greater with 
heavy than with light loads. Both maximum elon- 
gation and neutrality (i.e. absence of elongation 
and retraction) occur with smaller magnetising cur- 








rents when the load is heavy than when it is light ; 
retraction, therefore, begins at an earlier stage. 
The phenomena both of retraction and elongation 
are, as might have been expected, greater for thin 
than for thick wires, and for soft than for hard 
iron. 


DAMASCENING BY ELECTROLYSIS. 

A method of damascening metals by electrolysis 
has been brought out in France. Two copper plates 
are put into a bath of sulphate of copper solution, 
one being connected with the positive pole and the 
other with the negative pole of a battery. A thin 
layer of insulating varnish or wax is spread over 
one of the copper plates, viz., that connected to the 
positive pole, and the damascened device is etched 
on it. Now since copper is by electrolysis trans- 
ferred from this plate to the other plate, it follows 
that only the lines of the drawing can be attacked. 
A battery of two cells is sufficient for this purpose. 
When the plate has been bitten to the depth of a 
millimetre it is removed from the bath and treated 
with hydrochloric acid to remove traces of oxide of 
copper in the lines of the drawing. It is then 
washed with water and suspended in a bath of 
nickel and silver and connected with the negative 
pole of the battery. The positive pole now consists 
of a plate of platinum. The silver or nickel deposits 
wherever the copper has been attacked, and the 
depressions are soon filled with the foreign metal. 
The plate is then polished, and looks like one which 
has been damascened by hand. 


A New E ecrrotyrine Soxvrion. 

Dr. Gore, F.R.S., the well-known authority on 
electro-deposition, has discovered that an aqueous 
solution of asparagine is a good medium for electro- 
lytic baths. The solution he used was not quite 
saturated, and consisted of about .88 gramme of 
crystals of asparagine dissolved in 18 cubic centi- 
metres of distilled water. It was feebly acid to the 
test paper, and was employed at a temperature of 
about 70 deg. Cent. Some of the liquid was more 
or less saturated with different metallic oxides, and 
the resulting baths electrolysed by currents from 
one to six cells of zinc and platinum in dilute sul- 
phuric acid. Good deposits of cadmium were thus 
obtained, .23 gramme of hydrate oxide of cad- 
mium dissolved in 20 cubic centimetres of the solu- 
tion, using an anode of cadmium and a cathode of 
copper. Zinc was deposited from .28 gramme of 
zinc oxide in 23 cubic centimetres of solution. 
Magnesium in a film was also deposited from cal- 
cined magnesia with magnesium and copper elec- 
trodes ; copper was obtained from cupric oxide with 
copper and platinum electrodes ; mercury from red 
mercurous oxide with platinum electrodes; and 
silver from oxide of silver with a silver anode and 
platinum cathode. In the latter case the deposit 
was good, the bath consisting of .33 gramme of 
silver oxide in 20 cubic centimetres of asparagine 
solution. 


Tue Kotomna Works. 

According to a recently published report, the 
Kolomna Works, in Middle Russia, which are under 
the control of General Struvé, the eminent bridge- 
builder, have constructed during the last two years 
upwards of 140 locomotives for the various Russian 
railways. A few weeks ago the Minister of Ways of 
Communication, General Possiet, invited tenders for 
building 60 more. On examining the applications, 
27 were assigned to the Nevsky Iron Works, at St. 
Petersburg, belonging to the Russian Mechanical 
Society ; the price arranged per each six-wheel 
locomotive, of 32 tons, being 75/. a ton, or 24001. 
apiece. For several years the Nevsky Works have 
received no Government orders, and hence put in a 
low tender. The Kolomna Works wanted 800 
roubles a ton, or 2516]. apiece for the remaining 
33 locomotives, and refused to make them at the 
same price as the rival St. Petersburg firm ; 
in consequence of which their application was 
refused. As, however, the Government wants the 
whole of the 60 with as little delay as possible, and 
the Nevsky Works cannot do them all in the ap- 
pointed time, it is believed that the deadlock will 
result in the Kolomna Works securing its proposed 
terms. Of late a large number of locomotives 
have been withdrawn from the Government reserve 
(several hundred being kept on hand in readiness 
for any war), in order to equip the Transcaucasian 
and Transcaspian railways, and the Minister of 
War is anxious that the complement should be made 
up afresh this year. We called attention the other 
day to the fact that the Russian Government, 
which has been lagging in railway construction for 








several years, has gone ahead again this year, and 
the additional demand for locomotives this will 
occasion has led to several firms in Russia express- 
ing their intention of manufacturingthem. It will 
be some time, however, before they will seriously 
compete with the Kolomna and Nevsky establish- 
ments. 


New Iron Enterprise in Sovru Russia, 

We learn from St. Petersburg that a company has 
been formed, with a capital of two millions sterling, 
to work the iron deposits of the Krivoy Rog dis- 
trict, reputed to be the richest in the world. 
Situated in the Ekaterinoslaff Government, they 
first became thoroughly known after a systematic 
survey conducted by the Russian authorities a few 
years ago. The Ekaterinen Railway was then con- 
structed by the Government to connect the deposits 
with the coalfields of the Donetz valley, and since 
the completion of the line in 1883 upwards of 3000 
tons of ore have been sent regularly every month 
to the works of Hughesovka alone, the price, in- 
cluding placing on the railway truck, being 24 
copecks a pood, or 2s. 8d. the ton. Last year a 
fresh outlet was opened in Poland, a quantity being 
sent from Krivoy Rog to several of the iron and 
steel works in the Vistula region. Yielding 68 per 
cent. of splendid metal, the ore gave such satisfac- 
tion that an international company, favoured by the 
Russian Government, was formed to develop the 
mines on a large scale. The capital subscribed was 
19,500,000 roubles, of which the Warsaw Steel 
Works have furnished 2,500,000 roubles, Lilpop 
and Rau 1,500,000 roubles, and the remaining 
15,500,000 roubles has been made up by foreign 
capitalists, including Cockerill and Co., the Grande 
Société Franco-Italienne des Houilles et Foches & 
Paris, the Reinische Stahlwerke of Ruhrort, the 
banker Surmont of Aix-la-Chapelle, and Messrs. 
Ransome and Co., of London. Asan encourage- 
ment the Russian Government has agreed to give 
the company an order for 70,000 tons of rails, 
30,000 tons of railway material, &c., amounting in 
value to over a million sterling, of which a consider- 
able amount will be paid by the Government in 
advance. A clause in the agreement also provides 
for a bounty on steel rails manufactured on the 
spot. For some time past agents of the syndicate 
have been completing the arrangements at Ekaterin- 
oslaff for starting the concern, and it is believed 
that it will be placed on a good working footing by 
the winter. Another scheme, favoured by Krupp, 
for establishing a gun foundry for the Russian 
Government in the Krivoy Rog district, has also 
been discussed during the spring ; but the terms 
asked by the German syndicate were not favourable 
enough to please the Minister of War. The pro- 
ject, however, has not yet entirely fallen through, 
and even should no foreign capitalists embark upon 
the enterprise, it is believed that the Ministry of 
War itself will establish an arsenal there for sup- 
plying weapons for the use of the Black Sea fleet. 
At present the guns mounted on the coast batteries 
and men-of-war of the Euxine are manufactured in 
the Ural Mountains or at St. Petersburg, and the 
cost of the conveyance over many hundred miles of 
railway is very heavy. The saving effected by 
establishing an arsenal in the Krivoy Rog district 
would thus justify a considerable subsidy, 


SrructuREs ON COMPRESSIBLE FOUNDATIONS. 

The subsoil at Chicago, U.S., is wet clay, and 
yielding to an extent which has caused serious 
difficulties on many of the heavier buildings by 
the unequal settlement. One of the most pro- 
minent examples is that of the United States 
Government building, which was built upon a bed 
of concrete 3 ft. in thickness ; the inequality of the 
pressure upon the foundations has caused an un- 
even subsidence, and many undesirable consequences 
have taken place. The concrete foundation has 
become broken, and cracks in various portions of 
the masonry, even to distortion of arches, and in 
two instances stones are reported to have dropped 
from the decorative work (on April 21) to the 
jeopardy of persons on the sidewalks around the 
building. As an example of what can be accom- 
plished by the exercise of engineering skill under 
similar limiting conditions, the Home Insurance 
Company’s building, in the same city, is a fire- 
proof structure of great weight, being 160 ft. in 
height, and constructed of masonry and iron 
The foundation consists of independent piers built 
of alternate courses of dimension stone and rubble, 
and the area of the bottom carefully proportioned 
to a surface of a square foot to each two tons of 
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load to be supported by the pier. In this manner 
each basement pier and each vertical line of 
columns rested upon an independent foundation 
which was loaded to a uniform intensity per square 
foot. The beams and girders were very securely 
anchored together at walls and at intersections, 
and strips of band iron built into the masonry over 
arches and other places where reinforcement might 
be desirable. The whole building has subsided 
2}in., but owing to the care in placing loads of 
uniform intensity of stress upon the foundation, 
the maximum inequality in settlement has been 
only }}in. In our day and generation the wise 
men are not limited to those who build their house 
upon a rock, but must include those who make the 
sand as stable in its resistance as a rock. The 
original peninsula comprising the city of Boston, 
U.S., has been distorted into some other geographical 
form, and more than doubled in area by the filling 
over the harbour and estuaries by about 16 ft. of 
gravel over clay and mud forming the bottom. 
The large buildings constructed upon this ‘‘ made 
land” have received the benefit of skilled engineers 
in regard to the distribution of the loads upon the 
piling which support the stone foundations, and 
bid fair to remain permanent without any distor- 
tion, but many of the elegant private residences 
on the Back Bay district of the city, being erected 
under the sole direction of architects who did not 
avail themselves of the work of engineers familiar 
with that special branch, have settled irregularly, 
and many fine buildings are marred by cracks in 
walls and ceilings. This criticism does not apply 
in so great a measure to many of the later buildings 
where more judicious measures have been intro- 
duced to provide for uniform settling. The archi- 
tects are not alone at fault here, for the abutment 
piers of a highway bridge over a railway on this 
district were moved laterally, foundations and all, 
some twelve years ago by the earth pressure caused 
by the approaches. 





THE LATE MR. BATHO. 

Mr. W. F. Batuo, who died on the 16th May last, 
at Bournemouth, was an engineer of very varied and 
successful practice. His career opened by an appren- 
ticeship with his father, an engineer and toolmaker in 
Manchester, after which he became an assistant on the 
East Lancashire Railway, under the late Mr. C. E. 
Cawley. In 1846, he entered the drawing office of 
Messrs. Sharp Brothers and Co., an appointment he 
quitted to go to Natal asa Governmentsurveyor. Then 
followed a variety of experience in England with his 
first employer, Mr. Cawley, with Messrs. Beyer, Pea- 
cock, and Co., and with Messrs, Sharp Brothers and Co. 
From 1858 to 1862 Mr. Batho was in business on his 
own account, which he abandoned to become manager of 
Messrs. Peyton and Peyton’s Tube Works, in Birming- 
ham ; from 1866 to 1870 he was manager of Messrs. 
Nettlefold and Co.’s Screw Works. During this time he 
also practised as a consulting engineer, and, with the 
late Mr. W. Clark, designed and patented a steam road 
roller, superintended the construction of drainage pump- 
ing engines and of water works engines, for the Muni- 
cipality of Calcutta. Afterwards, and till 1871, he was 
managing partner of Joshua Mason’s Steel Pen Works, 
and at the last-named date he established himselfin Lon- 
don as a civil and consulting engineer. In this capacity 
he acted as engineering adviser and agent for the Muni- 
cipality of Calcutta and for the Calcutta Port Trust ; 
was, in conjunction with the late Mr. Clark, consult- 
ing engineer to the Oude and Rohilcund Railway Com- 

any, and was regularly consulted by the India Office, 
He was joint patentee with Mr. Bruce, vice-president 
of the Port Trust of Calcutta, of the Bruce and Batho 
hydraulic dredger, which has been largely and very 
successfully introduced, and more recently his name 
became widely known in another branch of the profes- 
sion as the patentee of the Batho open-hearth furnace, 
which is now in successful working in many of the 
steel works of this country, and in not a few on the 
Continent. 

We might largely extend this notice did space 
permit, but we have said enough to indicate the large 
range of practice with which Mr. Batho’s life was so 
actively and usefully occupied. We my add that his 
partner, Mr, J. W. James, carries on the business of 
the firm. 








NOTES FROM THE UNITED STATES. 

Purape Puta, May 22, 1886. 
Tne great increase in crude iron production this 
year over last has resulted in the development of quite 
a number of ironstone mines in Pennsylvania, New 
Jersey, Virginia, and Missouri. The > fat Thomson 
and the Cambria Iron Companies have within a few 
days begun the development of two manganese ore 
mines, one in Missouri and the other in Virginia, and 





the deposits are very large and the production can be 
delivered at low costs at mills. The Crane Iron Com- 
pany of Eastern Pennsylvania has discovered a rich 
deposit of ironstone in Cumberland County, 100 miles 
from Philadelphia, ‘and are proceeding to develop it 
thoroughly. The Thomas Iron Company has deve- 
loped its mines in Eastern Pennsylvania, and three or 
four new depasits have been opened in New Jersey. 
The Paneapbrnie Steel Company and one or two other 
steel companies in Eastern Pennsylvania are receiving 
large supplies from abroad, Within the past week or 
two very little business has been done in foreign mate- 
rial, as stocks in hand are sufficient for summer con- 
sumption. The rail mills ‘have booked orders this 
week for about 50,000 or 60,000 tons, and the aggre- 
gate under contract is a little in excess of 1,000,000 
tons. The allotment determined upon is 1,250,000 
tons, but this will no doubt be increased as the season 
progresses, The iron trade is suffering from a general 
industrial disturbance, and as yet prices have not 
weakened owing to the increased cost. Nine-hour 
and eight-hour agitations continue in all parts of the 
country, and concessions, as arule, are being made, 
but on the nine hour basis with ten hours’ pay. The 
building trades have suffered most, but the injury is 
only temporary, as most of the work projected early 
in the season will no doubt be pushed to completion. 
The locomotive builders are in receipt of orders this 
week for engines for the trunk lines and western lines. 
The managers of three lines terminating in Chicago have 
begun operations this week of the laying of new lines 
from that point to competitive points two or three 
hundred miles west. Railway dividends are still un- 
satisfactory. The development of natural gas terri- 
tory is being pushed as rapidly as piping material can 
be supplied. A number of Cornish engineers are in 
Pittsburg to-day for the purpose of investigating the 
natural gas resources, They say the effect of natural 
gas upon European manufacturers and factories in 

eneral has been and still isa matter of some concern. 

hey do not believe the supply is permanent, but have 
not had opportunities of thoroughly investigating. 
The bituminous coalminers’ strike, affecting 20,000 
miners, was terminated to-day. 








BLOW-HOLES IN STEEL. 
To THE EpiToR oF ENGINEERING. 

Srr,—Kindly allow me to point out that in my letter 
published in your last number the words printed ‘‘ fluid 
glass” should have been ‘“* flint glass.” 

The temperatures given b r. Aitken in his letter 
would be 7 interesting if they were only accurate, but 
although ‘‘ Watts’ Dictionary of Chemistry” is a very 
valuable work, it cannot be regarded as an authority on 
steelmaking. he statement that ‘steel melts at 
1350 deg. or 1400 deg. Cent.” requires explanation, asa 
low carbon steel has a higher melting point than high 
carbon steel ; it must also be remembered that steel is 
much more fluid than glass, even though the glass be raised 
to a temperature equal to twice that at which it melts, 
and that steel cannot be kept for a long time in a Siemens 
furnace without chemical reactions going on and produc- 
ing fresh quantities of carbonic oxide, so that it is prac- 
tically impossible to get all the gases out of the bath by 
simply allowing it to rest in the same way as glass. 

It also appears from Mr. Aitken’s letter that Siemens 
steel is much hotter than Bessemer steel, and that the 
latter is ‘‘not particularly fluid.” Now, the experience of 
all steel melters is that the reverse is the fact. Bessemer 
steel, if the ores have been properly selected and melted. 
and there is plenty of blast, is always very much hotter 
than steel can be made in an open-hearth furnace. Only 
last week I ‘* blew a charge of 15 cwt. in asmall portable 
converter,” and after turning the vessel down allowed it 
to stand for 18 minutes in the converter before teaming 
it into hand ladles to convey to the moulds ; fifty-eight 
small wheels were then cast with it, all good ones, but if 
this charge had besn melted in a Siemens furnace and 
the gas and air shut off and one door opened wide, 
I very much doubt whether the metal would have been 
hot enough to tap after standing for 18 minutes, let alone 
being hot enough to gs gay and put into the moulds. 

I cannot agree with Mr. Aitken, when he says that 
Newly 


—_ tends to make Besssemer steel porous. 
blown steel cast into a mould is just like asponge and falls 
to pieces under the hammer or rolls, but by the addition 
of spiegel we get the splendid ingots from which our best 
plates, rails, &c., are made. 


Yours faithfully, 
Joun Harpisty. 
Britannia Iron Works, Derby, May 31, 1886, 


To THE EpiTor or ENGINEERING. 

Srr,—In your issue of the 28th ult. two letters appear 
having reference to the paper on ‘‘ Blow-Holes in Open- 
Hearth Steel,” which I read at the meeting of the Iron 
and Steel Institute recently held in London. 

As regards Mr. Aitken’s letter, I must point out that 
glass melts at different temperatures according to the 
composition of the batch used in its manufacture. I will 
not discuss the figures upon which Mr. Aitken bases his 
arguments, but that mentioned for glass rests upon ‘his 
own authority. If correct it can only apply to flint or 
crystal glass, in the composition of Bet minium and 
potash or soda enter largely as solvents, In the produc- 
tion of black bottle glass, such as made in the Sunder- 
land district, these solvents are not added to the batch, 
and the temperature required for the fusion of that glass 





is very different from that necessary for crystal, so that 
Mr. Aitken’s reasoning from the assumed melting points 
of steel and glass respectively does not hold good. Ex- 
perience shows that common glass requires from 30 per 
cent. to 50 per cent. more fuel for its fusion than steel 
does—in fact, glass, as stated in my paper, is similar in 
composition to the slag covering the steel in open-hearth 
furnaces, which is well known to be the most refractory 
material to be dealt with. 

With regard to Mr. Hardisty’s remarks, I would point 
out that f did not pretend to explain that all defects 
found in steel were to be attributed to the presence of 
blow-holes. I am quite aware that to other causes some 
defects may be attributed, but I wished to draw special 
attention to blow-holes, the influence of which had not 
hitherto been sufficiently considered. 

Unfortunately there was a tendency on the part of some 
of the speakers who joined in the discussion of my paper 
to deal with it as if I had suggested that all failures in 
steel were due to blow-holes ; I certainly do maintain that 
steel will be much improved in quality by the absence of 
blow-holes, but my remarks regarding a series of blow- 
holes forming a line of weakness in steel were only in- 
tended to apply to the individual cases of steel plates 
brought forward and supported by the evidence quoted. 

I agree with Mr. Hardisty [that if open-hearth steel is 
‘© melted in a particular way,” that way being by radiant 
heat, there is no necessity for an agitator, asall ‘‘ the gases 
can be got rid of before tapping the furnace ;” the 
chemical reactions in the eer sea of steel are exactly 
the same, as he says, whether fusion be effected by radiant 
heat or contact of flame, but there is this difference in the 
two cases, that with radiant heat the metal may be kept in 
a quiescent state in the furnace, favourable to the evolution 
of the gases it contains, whereas with contact of flame 
this is not possible. Moreover, as Mr Hardisty stated in 
the discussion, steel in fusion was liable to take up sulphur 
from the flame when the latter was allowed to come into 
contact with it, which statement he supported by chemical 


— 

When treating of glassmaking, I would suggest it is 
Mr. Hardisty’s remarks and not mine that are misleading. 
In continuous melting furnaces, no time is allowed for 
fining the glass, the batch being continuously charged, 
and glass continuously gathered day and night from the 
same tank or furnace, on ordinary working days, and 
when melted by contact of flame, blow-holes could not be 
avoided in glass so made, unless the tank was treated 
as a huge pot in the manner indicated in my paper ; now, 
however, by the adoption of radiant heat, glass is made 
in continuous melting furnaces free from blow-holes 
without having recourse to fining. 

The question of a high roof for a furnace is important, 
combustion being better than in a low-roofed furnace, as 
pointed out by Mr. Siemens in his paper read at Chester ; 
but if we go further, as he suggested, and avoid contact of 
flame with the furnace and the materials therein, especially 
when they undergo fusion, still better results are obtained 
in heating effect, in saving of fuel, and in the wear and 
tear of furnaces, and, what is more important than all the 
other advantages combined, great improvement in the 
quality of the product is realised. 

I am, Sir, your obedient servant, 
OHN HEAD. 
12, Queen Anne’s Gate, Westminster, S.W., 
June 1, 1886. 





FRICTION AT DIFFERENT VELOCITIES. 
To THE EprtoR OF ENGINEERING. 

Str,—It appears to me that Mr. Halliday has not quite 
grasped the point which I endeavoured to establish in 
my fret letter on this subject. Perhaps you will allow 
me to quote somewhat further from his letter. He there 
says, ‘‘Of course when the pressure is increased some oil 
is squeezed out, and there is rubbing. The greater the 
pressure the greater will be the rubbing, and as rubbing 
is dry friction, the amount of resistance caused by rubbing 
will depend on the laws of dry friction. The resistance, 
therefore, to motion, of one surface over another with a 
lubricant between will increase as the pressure increases. 
But we saw it also increased with the velocity . ..” &c. 
The italics are my own. Now there are two distinct and 
different sets of conditions affecting what are respectively 
called fluid and dry friction. The former kind of friction 
is, ag ay at independent of pressure and increases 
with the velocity, the latter is dependent on the pressure 
and decreases with the velocity. Mr. Halliday does not, 
I fancy, quite recognise this last point, and therefore I 
may quote the report of the Institution of Mechanical 
Engineers ‘‘ On Friction at High Velocities,” where it is 
stated that from the results of various experimenters, 
‘*it may be taken as established that even at quite ordinary 
speeds the value of the coefficient of friction between dif- 
ferent varieties of iron or steel is sensibly changed by 
changes in the velocity of rubbing. For dry rubbing sur- 
faces there can be little doubt that this change is a con- 
tinuous decrease as the velocity increases up to the limits 
of the experiments made.” ‘The italics are again my own. 
Between the two states at either end of thie scale of lubri- 
cation there is an intermediate stage. The question 1s: 
Does the law’ affecting pressure change before that 
affecting velocity changes? From both Mr. Halliday’s 
letters I take it that he holds that the law affecting 
pressure is the first to change. This is the point 
and the only point which I er forward and con- 
cerning which I joined issue with him in my first letter. 
I endeavoured to show that for conditions very common 
in practice this is not the case, but that the friction 
begins to decrease with velocity before the law of increase 
of friction with increase of pressure for dry surfaces 
comes into play. My idea in writing was solely and 
entirely to insist on the ical bearing of this fact, 
upon the truth of which the efficiency and successfu 
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working of a very large number of machines in practice, 
probably depends. I must decline te accept the apparent 
view of Mr. Halliday that there is no alternative between 
a formula of some kind on the one hand and a “ wade 
through all the experiments of Professor Thurston or 
Mr. Tower” on the other. It is surely possible to gain an 
idea of the general effect of particular changes, without 
the necessity of obtaining numerical results at the best of 
doubtful accuracy. Indeed, the very nature of the case 
precludes this notion, and the graphic representation of 
experiments while proving this is at the same time quite 
sutticient, and is by far the simplest guide in the matter. 

We may be able to do more in the way of an exact 
estimation ef friction when we have better methods of 
lubrication, which even with all recent improvements are 
still comparatively crude. I take it, that the experi- 
ments I have already quoted, are quite sufficient to esta- 
blish the truth of what I have advanced for the range 
over which they extend, but as Mr. Halliday refers to 
experiments of my own, I may say that I hope to bring 
certain results for wider ranges and other conditions 
before the forthcoming meeting of the British Associa- 
tion, and regret that I am not prepared to publish them 
at present. Yours truly, 

H. 8. Here Suaw. 
University College, Liverpool, May 31, 1886. 








HIGH-SPEED ENGINES. 
To THE EDITOR OF ENGINEERING. 

Sir,—Having read the communication of Mr. Charles 
Louis Hett, in your issue of April 23, I looked up the letter, 
to which Mr. Hett refers, in ENGINEERING of December 28, 
1866. On first inspection of the diagram given in that 
letter, and to which Mr. Hett especially calls attention, 
it seemed to me that I should admit his claim of priority. 
The date anticipated by a few months my own investi- 
gation of the subject. ‘The forces required to impart and 
arrest the motion of the piston are there shown to be 
greatest at the extremes of the stroke, and the ordinates 
representing these forces at intermediate points terminate 
on a diagonal line, and not on acurve, So far the dia- 
gram is correct. 

On computing these ordinates, however, for the case 
suyjosed, I find the value given them to be four times too 
great. For an engine 32in. bore of eylinder by 5 ft. 
stroke, making 40 revolutions per minute, and in which 
the weight of the reciprocating parts equals a pressure of 
4lb. on each 1 square inch of piston area, the initial 
accelerating and terminal retarding forces are figured at 
21.7 lb. per square inch of piston area. 

This force at the extremes of the stroke is found by the 
formula R?/n; where R = the number of revolutions per 
minute, 1 = the length of the crank in feet, and n = the 
coefficient .000341. This formula of centrifugal force is 
properly employed here, because the stress exerted by the 
reciprocating parts on the crank, alternately in opposite 
directions, is, at its culminating points, when the crank 
passes the line of centres, identical with centrifugal 
force. In the case supposed this formula gives the pro- 
duct 1.364, which is this force in terms of the weight of 
the parts, and which, x 4, gives 5.456 1b. on each 1 square 
inch of piston area, or just one-fourth the pressure given 
on the diagram referred to. 

The fact is, at slow speeds this action is trifling. It is 
only at high speeds that its consideration becomes im- 
portant, increasing, as it does, as the square of the speed. 
_ Lobserve, also, that no mention is made of the modify- 
ing effect of the angular vibration of the connecting rod. 

According to what appears thus far, I must limit my 
admission of priority to those features of Mr. Hett’s dia- 
gram which J have stated to be correct. 

Mr. Hett refers to a paper read before the Polytechnic 
Club of the American Institute, in this city, in 1871, as 
my first presentation of the subject. I had, however, the 
honour of reading a paper before the Institution of Me- 
chanical Engineers, at Birmingham, April 30, 1868, in 
which this action was fully described and illustrated by 
diagrams. At that meeting the subject was treated by 
all who discussed it as new. The chairman, Mr. Thomas 
Hawksley, interrupted the reading, saying, ‘‘ You do not 
mean that the acceleration of the piston’s motion is 
greatest when the crank is on the dead centre, for then 
the piston is at rest, but when it is at some point near the 
dead centre.” I was obliged to reply that I ded mean 
precisely that. The acceleration of the piston was greatest 
at the point where its motion began. 

This view was denounced by Mr. E. A. Cowper as 
being quite absurd. Mr. Cowper drew on the blackboard 
a curve thus (see sketch below), and stated that if the 
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ordinates of the plus and minus pressures were set out to 
form a diagram, they would terminate on a curve some- 
thing like that, commencing and terminating at zero on 
the line of centres. He excused himself, I remember, 
from demonstrating his curve, saying that that would 
require the use of the calculus, and he would not take up 
the time. ‘ 

_The action described in the paper was, however, recog- 
nised by many members, as that which really takes place. 
The remarks of Mr. E. Reynolds in explanation of it were 
singularly exact and clear. 

High-speed engines by several makers now abound in 
this country. In these this action of the reciprocating 
parts seems generally to have been well considered, 

¥ Iam, Sir, yours very trul 
New York, May 10, 1886, CHARLES T. 





Posie. 





FORCED COMBUSTION. 
To THE Epitor oF ENGINEERING. 

Srr,—It appears to me that (with deference to Mr. 
Spence) he has scarcely answered my arguments in oppo- 
sition to his opinion that with forced draught increase of 
heating surface is necessary for increased economy, as 
compared with natural draught. It was assumed that 
the matter was to be viewed from a strictly economical 
point of view, and not from the standpoint of the naval 
designer who adopts the plan of working to get as much 
steam as possible per ton of boiler, and not as much as 
a per pound of coal. The claim in Mr. Spence’s 
etter which was referred to as involving (at least) ap- 
parent confusion, is that commencing, ‘‘As a matter of 
fact—&e.,” and it is clear that what is desired is to 
extract heat, and so reduce temperature ; but at the same 
time, if the total amount of heat generated remains the 
same, but the initial temperature be increased by re- 
ducing the amount of air supplied (as is admittedly pos- 
sible with forced draught), economy will be’ attained 
without increase of heating surface, since there will be (as 
previously noted) a greater average difference of tempera- 
ture between the furnace gases and the water in the 
boiler, and therefore a greater transmission of heat per 
unit of surface, and (the surface being the same) therefore 
a greater total amount of heat transmitted and utilised. 

he question of heating the air supply by the exit gases 
is not an integral part of, but an addition to, the plan 
of forced draught, and really amounts to an increase of 
heating surface, but the effect of the increased furnace gas 
temperature will also cause (as above) a greater trans- 
missive efficiency in the case of the water heating surface. 

In discussing the economical aspect of forced draught, it 
is obviously unfair to consider what takes place when more 
coal is burnt per square foot of heating surface than is the 
case with natural draught, 

Yours truly, 
WILLIAM Sisson. 

Falmouth, June 1, 1886. 








COMPOUND ENGINES. 
To THE Eprtor OF ENGINEERING. 

Srr,—In your number for February 19 last, Mr. J. 
Ainsworth Stott, of the well-known Manchester firm, 
Messrs. Stott and Sons, consulting engineers, promised to 
prepare you a list of “the performances of the different 
types of mill engines under their charge. 

I trust Mr. Stott will carry out his promise, for such a 
list from so experienced engineers would be of much in- 
terest. Yours, &c. 

June 1, 1886. TANDEM, 








CONDENSING MILK. 
To THE EpitoR oF ENGINEERING. 

Str, — We are not surprised at Messrs. Manlove, 
Alliott, Fryer, and Co.’s letter to you on May 22. We 
find on inquiry that the paragraph referred to was founded 
on information given by our representative at the Exhibi- 
tion, and we regret it, because it is incorrect. 

We do not claim the credit of being the first to make 
vacuum pans for the manufacture of condensed milk, and 
we have not the least doubt as to the fact that Messrs. 
Manlove, Alliott, Fryor, and Co. have made several for 
use in England and in the colonies prior to the date of the 
Liverpool Exhibition, 

We are, Sir, yours truly, 
Fawcett, PRESTON, AND Co. 
London, June 2, 1886. 





“THE CRUISE OF THE MEANDER.” 
To THE Epitor OF ENGINEERING. 

Str,—Now that the highly interesting series of articles 
on ‘* The Cruise of the Meander,” which have been ap- 
pearing in ENGINEERING, has come to an end, I think you 
will ove me to offer a few criticisms on them. In the 
recent voluminous discussions on naval affairs that have 
been going on in your columns and elsewhere, numberless 
suggestions have been thrown out for the improvement of 
our ships, and great indignation has been expressed at the 
slowness of the Constructive Department to adopt new 
ideas, but as far as I know, ‘‘ The Cruise of the Meander” 
is the first instance in which the public has been presented 
with a naval officer’s ideal warship, given with detail 
enough to be capable of examination. Under these 
circumstances it becomes a matter of great interest to 
study this ship and find out how far the ideas expressed in 
her are capable of realisation. 

Now, Sir, I am afraid that the Meander will not stand 
this scrutiny very well. Throughout the whole of the series 
of articles I have not been able to find any recognition of 
the principleso frequently insisted upon in Sir N. Barnaby’s 
papers, that a warship is at best, a reconciliation of con- 
flicting and frequently incompatible conditions. ‘* Guns” 
has gone on putting things on to the Meander, until he 
has produced a very fine ship, but one which, I am afraid, 
cannot exist while the present forces of nature exist. To 
come down to details. The first duty of a warship is to 
float, and this it cannot do if the sum total of the weights 
on board is greater than the displacement. Now the 
Meander is of 4000 tons displacement about. The Mersey 
displaces 3500 tons, and her hull weighs 2000 tons. Ifthe 
Meander’s hull was in the same proportion it would weigh 
about 2300 tons. Now the Meander hasa wood sheathing 
and a complicated cellular body, and a strengthened bow, 
while it is without the armoured conning tower of the 
Mersey. You cannot have these luxuries without paying 
for them in weight, and I think we must put down the 
Meander’s hull at 2500 tons. Again, her engines indi- 


cate 9500 horse-power, which in ordinary naval engines 
would require about .900 tons, 


But we are told extra 





weight is to be allowed to the Meander’s engines that they 
may work smoothly, and again she gets up steam mar- 
vellously quickly, which I presume requires large boilers. 
Let us therefore put our engines down at 1 tons ; 
Meander has seven 10 in. guns, which weigh about 25 tons 
each, and carriages about 35 tons each, which disposes 
of 420 of the remaining 500 tons displacement, and 
leaves 80 tons for such trifles as fittings, boats, shot and 
shell, masts and rigging, stores and coal. Poor Meander, 
I amafraid she would not be a pleasant ship to go tosea 
in. Ofcourse ‘‘Guns” may say that he will not insist 
upon the 4000 tons displacement ; but I say that if he 
increases his displacement he cannot expect to get the 
same speed and all other good qualities. If you de- 
sign a 2000-ton ship to go twenty knots, and then change 
your displacement to 5000 tons, you will find that your 
ship will go nothing like twenty knots. Another matter 
I should like to refer to is the guns. A 10in. gun is 
roughly 30 ft. long, and yet ‘‘Guns” proposes to mount 
four of these on the quarter deck on the broadside of a 
ship 41 ft. broad. I should like to know how he does it. 
I have grave doubts as to whether it could be done by 
putting the guns in sponsons, but on the broadside if is 
utterly impossible. Let any of your readers look at the 
drawing of the Naniwa on page 476, and puzzle how to 
to get seven guns of the same size into a ship of the 
same length but 5 ft. narrower. There are various other 
matters to which I should like to refer, but I fear that I 
have already trespassed too long on your valuable space, 
I will therefore simply conclude by asking for some ex- 
pression of opinion as to the hinged yards of the Meander 
and for some rough estimates as to the strain on the bolts 
in the connecting plates during a gale of wind. 


Yours faithfully, 
June 2, 1886. Cc. G. W 








THE NEW PATENT LAW. 
To THE Eprror or ENGINEERING. 

Srr,—One of the effects of the new Patent Law is, appa- 
rently, to induce a large proportion of the total number of 
applicants for Letters Patent to reside in the immediate 
neighbourhood of the Great Seal Patent Office. I have 
perused the pages of the journal recording the proceed- 
ings of the Patent Office authorities (it used to be the Com- 
missioners’ Journal, now the Official Journal — never 
mind, the goodwill of the business is in the same hands, 
established since the Flood, &c.), more or less regularly 
for the last dozen years or so, but I cannot remember the 
time when so large a percentage of inventors panting to 
become patentees were found to be residents in the pro- 
fessional hive of Chancery-lane and Southampton-build- 
ings, as there now appears to be. 

ft may be that these individuals find a thrilling pleasure 
in watching their ‘‘communications,” ‘‘ acceptances,” 
letters patent” (the latter sealed or unsealed according to 
the incidence of royal birthdays), bawled out, duly en- 
veloped, O.H.M.S.ed, and bagged, from the mystic 
interiors of No. 25, and carted away in a vermilion box 
on wheels—or one ’os shay as the autocrat of the breakfast 
table might call it—fearfully and wonderfully lettered, 
without so much asa solitary halfpenny stamp amongst 
them to make some show of paying their fares, and would, 
therefore, fain live as near as may be to the, to them, so 
absorbing a centre of official despatch. 

Or, on the other hand, it may be that the near influence 
of the patent-making machinery has become too much for 
the minds of the regular denizens of the hive aforesaid, 
and that they have, abandoning their ordinary avoca- 
tions, rushed in and filed, unable longer to withstand the 
witching influence of the genius loci. 

The forgoing suggestions, which have resulted from an 
attempt to digest the 7152nd application, as advertised in 
the Journal for the 28th inst., are hazarded towards a 
solution of an interesting problem tentatively only, for I 
must admit that neither of them commends itself to my 
mind as fully satisfactory, although I am inclined to lean 
towards the second one. For, lo ! in the particular number 
of the Journal just mentioned, we have an applicant 
actually dating from No. 25, Southamption-buildings, that 
is, from the Great Seal Patent Office itself, from the very 
Temple of Inventors! Here is invention in the art of 
obtaining a good address, and no mistake! This is 
establishing oneself at head-quarters with a vengeance. 

It may well be that a home might be found in some 
sky-parlour of a building in the “‘ lane” or its precincts, 
in other respects wholly given over to professional pur- 
suite, or an arrangement be made, for a consideration, 
with some prudent housekeeper, to connive at an election 
of domicile to the extent of receiving letters. But here we 
have the hand of a tactician. Domiciled for the purpose 
of Rule 9 within thetemple! There is a fearful mystery 
about it all. Doubtless some explanation could (and 
will) be given. Does the applicant live on the pre- 
mises, or does he only call for letters? I look into the 
pages of Kelly in vain for any indications that No. 25con- 
ducts itself to any extent upon the lines of a caravanserai, 
That it does not extend hospitality to the outsider to 
the extent of even a modest two-pennyworth of malt is 
known to all whom it may concern. Judging from our 
bulky and redcoated Mentor on the subject of where’s who 
and who’s where in London, the building in question is 
wholly monopolised by the 46 and 47 Vict., cap. 57, and 
the 48 and 49 Vict., cap. 63. Verbum mihi satisfaciet / 

I am, yours truly, 
Form P. or Form Q. (PATENTS). 

May 31, 1886. 


WATER GAS. 
To THE’ Epritor oF ENGINEERING. 
Srr,—A short time ago you published a letter from 
Mr. Thwaites giving a description of water gas apparatus. 
Now, Sir, with your permission, I would like Mr. ‘Thwaites 
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to further enlighten us youngsters, as he is evidently an 
old hand at the subject. Will he kindly draw a compari- 
son between ordinary gas and water gas (I presume the 
latter must be purified before using in gas engine) for gas 
engine work? Also, will he riddle out the following for 
myself and other readers whe are interested in the subject, 
and I doubt not you, Mr. Editor, who have kept this sub- 
ject before us repeatedly, will give him space in your 
columns. Allowing that for certain reasons it is advisable 
to make water gas, what would be the comparison between 
the gas burned under boilers to make steam and used in 
the best engines made, as against the gas used in, say, 
Crossley’s 100 horse-power gas engine, and also between 
the two plans just named, and burning the fuel direct 
under the boiler and using steam in same engine. The 
water gas made by the German firm referred to by Mr. 
Thwaites was made from coke breeze, and I presume his 
apparatus will also use the same fuel, what will be the 
value of this gas as against coal gas for gas engine work ? 
Hoping Mr. Thwaites wiil kindly oblige, as I for one am 
much taken with this subject, as I can fully appreciate 
the advantage of water gas (to use up certain fuel) under 
boilers, as against burning the fuel there direct and in 
some cases clinkering twelve times in as many hours. I do 
not know either Messrs. Crossley or Mr. Thwaites, but 
I will send latter my address if he wishes it. 
I am, Sir, yours truly, 
IGNORAMUS. 








MARKING OUT. BOILER PLATES. 
To THE Eprtor oF ENGINEERING. 

Sir,—Inclosed I send a method for marking out taper 
flue plates or any other plate to form a frustrum of a 
cone; it may be as new to some of your readers as to 
myself, at any rate it is less clumsy and more exact than 
some methods used. 

Fig. 1 shows first four lines, Fig. 2 method of finding 
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‘C Point where 
cadu DB EF 
converge 


‘ 4 
Construction for obtaining points Zand H: Draw BA parallel 
to EF; bisects <ABD; in 8 produce SB to H,DE parallel 
toSH. Proof: CDE is an isosceles triangle, <BCH= <ABC 
.. by bisecting < ABD, which together with < A BC=two right 
angles, we have <CBH required. 


the length of the versed sines of required arcs; other 
points may of course be found by such a method as shown 
in Fig. 3. Yours truly, 
F. Ricuarp Doxsy, 
9, Springfield Mount, Leeds, May 19, 1886. 


MISCELLANEA. 

THE number of visitors to the Colonial and Indian Ex- 
hibition for the week ending Saturday was 160,170. Total 
since the opening, 546,281. 

The Cannon Foundry at Bourges employs two Gramme 
dynamos, one as generator, the other as receiver for the 
testing of metals by means of a traction machine. 


The total length of European railways opened for traftic 
at the end of the year 1853, amounted to 113,716 miles. 
At the end of 1884 the length was 117,653 miles, or an 
increase of 3,46 per cent. 


The first steamer that has ever \left St. Petersburg 
direct for Vladivostock is to sail at the end of July with a 
special cargo of goods and a considerable party of emi- 
grants, 


On the 28th ult, the National line steamer America 
broke her high-pressure piston and cracked the cylinder 
badly. She worked back to Liverpool with the low-pressure 
engine. 

The diamond trade at Antwerp has of late been largely 
developed. The value of the diamonds cut there every 
year is estimated at 1,000,000. They are exclusively 
Cape stones. 

The Mint now buys bronze metal for coinage in bars 
ready for rolling, that arrangement bemg more profitable 
than the former practice of buying the snow Rm for the 
manufacture of bronze separately. 


Through a mistake in handling last week, a four-barrelled 





Nordenfelt gun on board the Phaeton was discharged 
whilst being secured, the result being that four of the 
crew were seriously injured. 


On the tramways of North Chicago city the cars travel 
at a speed of six miles an hour. The average service life 
of the horses is five years, travelling on selected cobble- 
stone pavement. Before the cobble stones were laid the 
average life was four years, 


The Self-Winding and Synchronising Clock Company 
(Limited) isa new undertaking, with a capital of 100,000/., 
stated to have been formed to acquire and work the patent 
rights for the United Kingdom of an American inventor, 
for self-winding and synchronising clocks. 


The German seagoing torpedo boat No. 49 put into 
Portsmouth harbour last week from stress of weather, the 
wind blowing a heavy gale. She is from Pillau, and will 
take this opportunity of filling up with coal, after which 
she will sail for Constantinople. 


The French Minister of Pubic Works, on the repre- 
sentations of the Municipal Committee, has agreed to 
modify the Metropolitan Railway scheme by authorising 
the construction of an underground line from St. Lazare 
Station to the Chateau d’Eau, by way of the Rues Sep- 
tembre, Réaumur, and Turbigo. 


The City Press states that the New River Company 
have for some two or three years been sinking a well near 
the reservoirs on their own land in Hornsey for the pur- 
~ of obtaining an additional supply, rendered necessary 

y the ever-increasing consumption of water. The new 
well will supply 2,000,000 gallons a day, the result being 
highly successful. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending May 23, 
amounted, on 15,2714 miles, to 1,130,727/., and for the 
corresponding period of 1885, on 15,099? miles, to 1,238,483/., 
an increase of 171} miles, or 1.1 per cent., and a decrease 
of 107,753/., or 8.6 per cent., the 1885 receipts including in 
some cases the Whit Sunday traffic. 


A terrible boiler explosion occurred last Monday in 
Limehouse, by which two houses were completely 
wrecked ; three persons were killed, and 17 injured. The 
boiler was of the Cornish type. The inquest on the 
victims of the explosion was opened ou Wednesday last, 
and was adjourned after some evidence had been taken. 
We shall deal with this explosion fully as soon as sufficient 
information is available. 


A Government Bill has been introduced by Mr. Duff, 
M.P., to empower the Admiralty to form a harbour of 
refuge at Peterhead, in Aberdeenshire, and to execute and 
maintain breakwater, piers, and a short line of railway, 
and other works in connection therewith. As “‘ convict 
labour may be usefully employed in the execution of these 
works,” provision is made for the building of a prison on 
the spot. 


A terrible explosion has occurred at a dynamite factory 
about ten miles distant from Valencia, inSpain. A mass 
of about £50 lb. of nitro-glycerine became ignited through 
carelessness. The number of victims is supposed to exceed 
twenty, all being cone | blown to atoms. Nota single 
body has been recognised, but an arm of the manager, 
one Masson, has been identified by means of the coat- 
sleeve attached. 


The Admiralty have ordered six first-class torpedo boats 
to be got ready at Portsmouth, one at Sheerness, and two 
at Devonport, by the 5th inst. The boats from Sheerness 
and Devonport will call at Portsmouth and ship their 
torpedoes and stores, and the whole flotilla will after- 
wardsassemble at Portland for evolutionary practice in 
connection with the Channel Squadron. The craft will 
be accompanied by the paddle-wheel steamer Valorous, on 
board of which the crews will be berthed. 


The entire southern railway system of the United 
States, which has the 5 ft. gauge, and includes over 9000 
miles of road and 15,000 miles of ‘ trackage,” has been 
narrowed to the standard gauge of 4 ft.9in. The work 
began on Saturday night and continued over Sunday and 
Monday. Preparations had been in progress for weeks 
before with the intention of preg the new traffic with 
the rolling stock changed, so that all the railways might 
be of uniform gauge throughout the country. 


Messrs. Mather and Platt have recently completed an 
installation of 700 lamps in the extensive new tobacco 
and cigar manufactory of Messrs. W. D. and H. O. 
Wills, Bristol. The building is lighted throughout with 
16 to 20 candle-power Swan lamps, and no gas has been 
laid on except for heating purposes. Two 500-lamp 
Edison-Hopkinson dynamos, running at a speed of 700 
revolutions per minute, have been supplied for this in- 
stallation, either of which is capable of maintaining the 
whole number of lamps usually on use at one time. 


My. S. J. Smith, civil mane, Lowi Government 


Board inspector, held an inquiry at t 
at Lynton on the 26th ult., respecting the application of 
the Board for a loan for carrying out drainage 
works, erecting a sea wall and slipway, and forming an 
esplanade, and constructing a swimming bath at Lynton 
and Lynmouth, Mr. T. V. N. Davison, civil engineer, 
of Windsor, the engineer for the works, attended the in- 
quiry and explained the drawings to the inspector, who 
approved of the plans, &c. At a meeting of the Local 
Board on the same day Mr. Davison was instructed to 
obtain tenders for the works forthwith, so that they may 
be commenced as early as possible, 


Messrs. Sir Hussey Vivian and Sons, of Swansea, 
about a month ago, purchased from Messrs. Mather 
and Platt, through the Edison and Swan Company, one 
of the largest dynamos hitherto constructed for electro- 


e Local Board office | } 





lytic purposes. It has an output of 50 volts and 1000 am- 
peres at a speed of 400 revolutions. The weight of the 
entire machine is 5} tons. The magnet limbs are solid 
forgings, each weighing 22 cwt., and are shunt wound 
only, each limb having 260 lb. of copper wire. The 
armature is constructed of bars 0.338 square inch area and 
has a resistance as low as 0.0016 ohm. The commercial 
efficiency of the machine is over 93 per cent. This dy- 
namo has given such satisfaction that Messrs. Mather 
and Platt have recently received an order from the same 
firm for a second precisely similar machine. 


The Woodhouse and Rawson Electric Manufacturing 
Company specially designed and made a number of cut- 
outs for the large arc lamps at the Colonial and Indian 
Exhibition. hey are arranged to cut out the lamps 
with which they are connec if anything goes wrong, 
and to insert a resistance in the circuit equivalent to that 
of the arc, retaining all the time the continuity of the 
circuit and not putting out the rest of the lamps in circuit. 
They consist of an electro-magnet of double T shape, with 
a “bridge” armature, which carries a copper horseshoe 
dipping into two mercury cups. he magnet is in the 
lamp circuit, and holds up the armature and breaks the 
connection between the mercury cups if everything is 
rien pence 4 but if the lamp goes out from any 
cause the armature drops and connects the mercury cups, 
thus putting in the equivalent resistance, which remains 
until current passes + sa the lamp again. 


Considerable trouble has lately been given by the engine 
bearings of the Colossus becoming heated. The difficulties, 
however, have been effectually surmounted, and last week 
a three hours’ full-power trial was made outside the Isle 
of Wight. Her draught forward was 24 ft. 2in. and 
27 ft. 3in, aft. The mean pressure of steam in her boilers 
was 62.75 lb. The engines were not driven to the same 
extent as during a contractor’s trial. The vacuum was 
27 in. in both the starboard and port condensers, and the 
revolutions 85.3 and 86.8 per minute respectively. The 
mean pressures were 39.25]lb. and 39.03 Ib. in the star- 
board and port high-pressure cylinders, and 12.25 and 
12.33 in the low-pressure cylinders, the result giving a col- 
lective indicated horse-power of 7096.08. The mean speed 
realised was 15.448 knots. The trial was deemed satisfac- 
tory, with the exception of the temperature in the stoke- 
holds, which was excessive. 


A Standard telegram from Madrid states that Admiral 
Berenger, the Spanish Minister of Marine, has submitted 
to the Supreme Council of the Admiralty, plans for naval 
armaments that will cost eleven millions sterling, in order 
to build, in four years, eleven cruisers, ten large torpedo 
boats, ninety-six first-class, forty-two second-class torpedo 
boats, twenty-eight gunboats, and twenty steam launches. 
The plans also embrace the thorough overhauling, repairs, 
and re-organisation of the existing fleet and arsenals out 
of the usual annual naval estimate of one million six 
hundred thousand pounds. Admiral Berenger expects 
to get the eleven millions sterling from the sale of the 
forests which Seiior Camacho is preparing to propose in 
the next autumn session of the one, and which would 
enable Spain to pay for the above-mentioned naval arma- 
ments in nine years. Most of the new vessels will be 
built in England ; a few only in the Spanish arsenals, 


At the Royal Institution last week Professor Dewar 
exhibited the method he employs for the production of 
solid oxygen. Last year the professor gave a lecture on 
liquid air, but although he and other experimenters had 
made liquid oxygen in small quantity yet no one had suc- 
ceeded in getting oxygen into the solid condition. The 
successful device employed at the Royal Institution 
depends upon allowing liquid oxygen to expand into a 
partial vacuum, when the enormous absorption of heat 
which accompanies the expansion results in the produc- 
tion of the solid substance. Oxygen in this condition 
resembles snow in appearance, and has a temperature 
about 200 deg. Centigrade below the freezing point of 
water. A supply of this material will enable isaaiets to 
approach the absolute zero of temperature and to investi- 
gate many interesting changes in the physical properties 
of bodies under the primordial condition of the tempera- 
ture of space. 


The Giilcher Electric Light Company, Limited, of 
Battersea Foundry, London, have recently erected an 
important installation at the new steel works of Sir W. 
G. Amstrong, Mitchell, and Co., Elswick, Newcastle-on- 
Tyne. Pending the completion of the buildings only 22 
lamps have been fixed at present, but provision has been 
made for 50. There are two lamps in parallel on each cir- 
cuit, the wire used being 7;. The current through each 
lamp is 15 amperes. For generating the current two No. 
Giilcher dynamos of the latest type have been fixed, 
though only one is used at present. The dynamos are 
compounded to give a constant electromotive force at 
their terminals of 70 volts at 460 revolutions per minute, 
and they have an output of 30,000 watts. Each machine 
is therefore capable of driving 25 of the 3000 candle-power 
amps, or an equivalent number of incandescent lamps. 
In addition to the arc lamps provision has been made for 
about 40 incandescent lamps in the pattern makers’ shop, 
the fitters’ shop, and the manager’s private office. This 
installation supplies an instance of the electric light being 
chosen by a company making their own & on the pre- 
mises. The work is carried on day and night, and the 
improvement in the light is much appreciated by the 
night shift. 








Tue TELEPHONE IN France.—M. Granet, Minister of 
Posts and Telegraphs, is occupied at present with the 
establishment of telephonic communication between Paris 
and =" with a junction with the Belgian telephonic 
network. 














June 4, 1880.] 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Comprtzep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

Fhe eeaber of oat ate ee ee ts stated 

in each case after the price ; ‘e none are i , the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 

éc., of the Communicators are given in italics. 

Copies of Ly ae 7 may be obtained at 88, Cursitor-street, 

move , C., either personal: v 


‘atent has been sealed, when the date of sealing is given 





Any person may at any time within two months from the date of 
the advertisement of the ti of a yplet cation, 
re at the Patent Office of opposition to the grant of a 

‘atent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


6303. J. List, London. Improvements in Valves, 
Applicable Especially to the Air-Pumps of Steam 
Engines. (8d. 9 Figs.) May 22, 1885.—The valve consists of a 
thin disc of sheet metal fitting over a circular grid that forms the 
valve face. When the disc begins to lift, psssages are opened 
for fluid, not only outwards from the _ hery of the disc, but 
also upwards round the central bolt. ( d May 14, 1886). 


6897. R. Bentley, Dresden, Staffs., and T. Ford, 
Longton, Staffs. An Equilibrium Slide Valve for 
Steam Engines with Variable Cut-off or Expansion 
Valve. (8d. 5 Figs.) June 8, 1885.—This invention consists 
ofan equilibrium hollow cylindrical main slide valve, fitted in a 
cylindrical valve chest, and worked by an eccentric from the 
main shaft. A hollow cylindrical expansion valve is fitted inside 
the main valve, and receives its sliding motion from a second 
eccentric on the main shaft. Simultaneously. with this sliding 
motion, it is capable of being rotated by a lever, connected with the 
engine governor. As the expansion valve is of an oblique form, 
therotary motion given to it by the governor increases the lap of 
the valve, thereby giving it the variable cut-off. (Accepted March 
30, 1886). 


7164. W. P. Thompson, London, (Rf. Wrigley, Rosa, 
North-Western Provinces, India.) Improvements in Lubri- 
cators Applicable for the Cylinders of Steam En- 

ines, (8d. 2 Figs.] June 12, 1885.—The lubricator consists of 
a cup for the lubricant, at the bottom of which are fitted two 
conical valves rigidly connected together by a common spindle 
which allows only one of the valves to be on its seat at a time. 
When steam enters the cylinder, it presses the lower valve up to 
its seat, preventing the upward passage of steam, and opening the 
upper valve, thereby allowing the oil to flow down into the space 
between the valves. When the cylinder is exhausting, the valves 
drop, the upper valve closing, and the lower one admitting the oil 
into the cylinder. (Accepted April 20, 1886). 


7444, H. Turner, Birkenhead. Improvements in 
Compound Steam Engines with Three Cylinders. 
{lld. 6 Figs.) June 18, 1885.—According to this invention, 
steam is admitted at first intoa high-pressure cylinder B, then 
into an intermediate cylinder D, and lastly into a low-pressure 
cylinder F. The cranks of the cylinders B and D are placed opposite 
to each other, so as to cause their pistons H and I to work in 
opposite directions. The crank of the low-pressure cylinder F is 
placed at an angle of 90 deg. with the other two cranks. By this 
arrangement, the weights and working pressures are efficiently 
balanced. In the valve casing N, on a-central valve rod m, are 
fitted six piston valves, of which the upper three Q are for the 
downstrokes, and the lower three Q' are for the upstrokes of the 
pistons Hand I, Steam is admitted by an inlet din the space b 
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between the two sets of valves Q and Q!, The middle piston valves 
control the alternate admission and exhaust passages f, fof the 
high-pressure cylinder B, cuttinw off the steam at half-stroke. 
Next to these follow the piston valves which separate the es al 
pressure cylinder exhaust ports g, g from the intermediate cylinder 
exhaust ports i, 7. The piston valves at the top and bottom reapec- 
tively admit steam from the chambers h, h to the intermediate 
cylinder steam ports k, k. The high-pressure steam passing from 
b throughs into the high-pressure cylinder B, is exhausted thence 
through g, which communicates by side passages with h, whence it 
passes by k into the intermediate cylinder D. This cylinder ex- 
hausts by the passages i, i into the valve chest O of the low-pres- 
sure cylinder F, A slide valve P controls the admission and ex- 
haust ports of the cylinder F, which ts into the d A 
(Accepted April 16, 1886). 


7625. W. Knowles, Bolton. Automatically Opening 
and Closing Drain Taps or Valves Employed in 
Cylinders of Steam Engines. {lld. 15 Figs.) June 23, 
1885.—The cylinder drain taps are connected by friction gearing, 
and a system of fast and loose pulleys, with the engine governor, 
which keeps the taps closed so long as the engine is working at its 
normal speed. When steam is shut off, and the speed of the 
engine reduced, the governor, by means of a fork, slides the driv- 
ing strap on the loose pulley, allowing a weight to descend and 
2, 1880) drain taps before the engine isstopped. (Accepted April 


7909, L.B Carricaburu, New York, U.S.A. Improve- 
ments in Valve Actuating Arrangements for Steam 
Engines, (8d. 7 Figs.) June 30, 1885.—The object of this in- 
vention is to cause one steam engine to regulate the movement of 
another steam engine. Aa the piston B2 in the engine cylinder B! 
moves along in the direction of the arrow, it uncovers the port NI 
and admits the live steam to pass directly into the valve moving 





cylinder H!, and act upon the piston Gi, and shift the valve F, 
causing the steam to pacs in through the port of the engine 
— B, and act upon the piston b to move it in the opposite 

ion, 


The piston B? coyers the fort N at the same time that 





it admits steam in N'. Thus the exhaust vapours in H and N are 
confined, and form a cushion between the piston G and the head 
of the valve cylinder H. When the live steam is acting in both 
ports N, N', or when the exhaust takes b py ned in the cylinder B', 
the pressures in H, H! are equalised and there will be no motion 
of the valve F. The movement of the valve F of the cylinder Bis 
dependent solely upon the movement of the piston B® in the 
cylinder B'. The piston G* in the valve cylinder H* of the engine 
cylinder B' is acted upon by steam admitted by the port N? upon 
the return stroke of the piston b, and the valve F* is moved to its 
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opposite position, and the port N3 being covered by the piston b 
in the position indicated by dotted lines, the confined vapours 
cushion the piston G3 in the cylinder H3. This movement of the 
valve F? takes place when the piston B? has reached the end of its 
stroke. The piston B* is thus moved the other way, and in its 
course uncovers the port N to move the valve F back to the posi- 
tion shown, which movement takes place when the piston b has 
reached the opposite end of the cylinder B from that shown, 
(Accepted April 20, 1886). 

7919. E. G. Colton, London. (F. W. Jenkins, New 
York, U.S.A.) Improvements in Apparatus for Ac- 
tuating the Valves of Direct-Ac Engines or 
Pumps. (8d. 3 Figs.) June 30, 1385,—The slide valve of the 
steam cylinder is actuated by a camshaft, which carries a large 
spurwheel gearing into a pinion ona second shaft, driven by a 
small auxiliary steam engine of the oscillating type. (Accepted 
April 20, 1886). 

15,770. H. E. Newton, London. (C. C. Worthington, 
Irvington, New York, U.S.A.) Direct-Acting Maginte, 
(1s. 1d. 14 Figs.) December 22, 1885.—This invention relates to 
direct-acting engines in which a compensating cylinder is arranged 
to act in opposition to the main piston during the first part of the 
stroke of the latter, and in conjunction with it during the latter 
part of the stroke, thus enabling the admission of steam to the 
main cylinder to be cut off before the stroke is completed, without 
reducing the power of the engine at the end of the stroke. A 
governor valve is so arranged, that, when the engine is relieved of 
its load, the valve will operate to shut off the admission of the 
motor fluid to the compensating cylinder. This invention further 
relates to various improvements in the construction of engines of 
this class whereby their efficiency is increased. (Sealed April 16, 
1886). 

GAS ENGINES. 


2122. W. Eimecke, Braunschweig, Germany. Ps 
prawemente in Closed Hot-Air Engines. (sd. 15 Fiys.] 

ebruary 13, 1886.—Around the furnace are arranged several 
annular jackets m,n, forming spaces which may be filled with non- 
heat-conducting material. The firepot B is provided on its inner 
and outer peripheries with ribs arranged so as to increase the 
heating surface. The cooling jacket G has similar projections, 
Below the displacing piston X is a piston y provided with re- 
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generator pipes Z to heat the air coming from the cooling jacket 
G, which is still more heated by passing over the heating plate a. 
A cut-off valve e, controlled by a governor, regulates the pressure 
in the engine, which is further regulated by the valved. The dis- 
placing piston X and the bere J iston W are connected by 
means of the crosshead L, the links /, i’, and the connecting-rods 
u, ul to the engine crankshaft (not shown). (Accepted April 16, 
1886). 


2993. M. Milburn, Kirkintilloch, Dumbarton, and 
R. Hannan, Glasgow. Improvements in Motors 
Worked ry Combustible Gas or Vapour. [8d. 4 Figs.) 
March 3, 1886.— A motor piston 14, working in a cylinder 5, is 
jointed by a connecting-rod 12 to the crank 13 of a crankshaft 
carrying flywheel and belt pulley 10. The cylinder 5 extends 
downwards beyond the lowest point reached by the piston, and in 
this extended part is a relief piston 15, provided with check valves 
17, 18 allowing of the passage of air upwards through the 
iston15. Check valves 19 fitted to the bottom end of the cy- 
inder 5, admit air when the internal pressure is less than that of 
the atmosphere. The air has access to them through holes in the 
base, and through wire gauze 20, which keeps back the dust. 
The motor piston 14 is represented as about to commence its 
downstroke immediately after an outward explosive stroke, at 
which time the relief p:ston 15 is sustained by the air beneath it. 
On the descent of the piston, the products of combustion are 
forced out through the exhaust port 21, which is controlled by a 
valve 22, worked by a lever connected to a crank, which is turned 








wheel 27. When the motor piston moves outwards after an in- 
ward exhaust stroke, it does not uncover the inlet port 28 for the 
combustible mixture until past the middle of its stroke, when the 
combustible mixture enters during the remainder of the outward 
stroke. The inlet port 28 is controlled by a valve 29, which is con- 
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nected to a speed governor. A thin metal tube (not shown) fixed 


through the side of the cylinder 5, at about the level of the ex 
haust port 21, is kept by ajet of gas sufficiently hot to ignite the 
combustible mixture when in its compressed state. (Accepted 
April 6, 1886). 


G. Bray, Leeds. Apparatus for Automati- 
cally Regulating the Supply of Gas to Engines, and 
also for Preventing Jumping of Gas Flames. (8d. 
6 Figs.) May 22, 1885.—This invention relates to means for keep- 
ing the gas in the bag or reservoir attached to the supply pipe at 
the pressure of the atmosphere, so that the pulsations of the gas 
will not be communicated to the gas in the main. The gas enter- 
ing from the main is caused to pass through a slit, along which a 
slide valve works attached to the head of a bag capable of ex- 
panding and contracting. As the bag}fills and expands, the head 
1s pushed out, and the valve is drawn forward, closing the slit. 
When the explosion in the engine cylinder has taken place, and 
the pressure of the gas in the bag has diminished, the bag col- 
lapses, and the valve being pushed back, opens the slit for the 
passage of a fresh supply of gas. (Accepted April 23, 1886). 


6763. R. McGhee and G. Magee, Glasgow. Im- 

rovements in Gas Motor Engines. (8d. 11 Fiys.)} 

une 3, 1885.—In connection with the engine cylinder isa receiver 
provided with an elastic diaphragm. During the outstroke of the 
piston, a charge of gas and air is drawn into the cylinder, and 
during the instroke, a portion.of the charge is pressed back into 
the receiver, while the remaining portion is compressed at the 
back end of the cylinder. When the crank has turned the dead 
point for the return outstroke, this compressed charge is exploded, 
and propels the piston forward. When the piston commences its 
next outstroke, the charge within the receiver is drawn into the 
cylinder, followed by a further supply from the air and gassupply 
tubes. The receiver is closed from the cylinder by a valve, and 
the charge in the receiver can only be drawn in at each alternate 
outstroke of the piston. The object of employing a receiver to 
contain a portion of the charge is to afford espace for the greater 
expansion of the remainder, and that there may be no vacuum in 
the cylinder during the outstroke. (Accepted April 13, 1886). 


ROTARY ENGINES. 


6449. J. Paterson and D. Paterson, Edinburgh. 
Improvements in Rotary Engines (8d. 4 Figs.) May 
27, 1885.—A barrel C, arranged eccentrically in a steam cylinder 
A, is in constant contact with the inner ends of two slides E work- 
ing in slots through the sides of the cylinder, and kept in position 
by spiral springs L pressing against their outer ends. As the 





barrel C revolves, it presses out one slide, whilst the other slide, 
actuated by the spring L, follows the receding barrel, and forms 
a surface upon which the steam, when let into the cylinder acts 
in the same way as upon a piston. Each slide is provided with an 
inlet and outlet for steam, soarranged, that, when the slide forms 
an inlet on its one side, there is formed an outlet on the other side 
of thesame slide. (Accepted April 16, 1886). 


4409. J. Paterson and D. Paterson, Batnbareh. 
Improvements in Rotary Engines. (8d. 9 Figs.) April 9. 
1885.—A barrel works against the inside surface of a cylinder, 
and is held in its eccentric position by journals in the end covers 
of the cylinder. Ina slot in the barrel, spring plates are fitted 
which fill the whole diameter and length of the cylinder. As the 
barrel revolves, the spring plates slide in and out, and form 
piston surfaces against which the steam acts to rotate the barrel. 
(Accepted April 9, 1886). 

716. J. Hick, Whalley, Lancaster, and J. F. 
Phillips, Manchester. Rotary Engines. (td. 7 Fiys.) 
January 16, 1886.—The steam cylinders a, a, a, rotate on the hollow 
crank axis b in which steam and exhaust ports c and d are pro- 
vided. The pistons a' are jointed by means of connecting-rods a? 











at half the speed of the crankshaft by means of a pinion and spur- 





to the casing or drum e, which rotates on the stationary axis 
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b\ b!, which forms one piece with the crank axis b, and is secured 
in standards f. The axis! is hollow, and contains the steam and 
exbaust passages. The web h between the cylinders is connected 
with the drum ¢ by links or cranks i, the throw of which is equal 
to the distance between the centres of b and b!. Power may be 




















transmitted by a belt from the periphery of the rotating drum e. 
By putting the centre of the crank b and cylinders a below that 
of the drum ¢, the engine is caused to rotate in a direction opposite 
to that shown in the illustration. (Accepted April 13, 1886). 


PUMPING ENGINES. 


$256 J. Evans, Wolverhampton. Improvements in 
Pumping Engines. (8d. 5 Figs.) March 12, 1885.—This invention 
relates to duplex, triplex, &c,, steam pumping engines, As the 
piston in the first cylinder approaches the end of its stroke, it un- 
covers a port allowing the steam to to the valve chest, and 
operate the valve of the second cylinder so that the piston of the 
second cylinder begins its stroke before the piston in the first 
cylinder has reached the end of itestroke, When the piston in the 
first cylinder is approaching the end of its return stroke, it uncovers 
a second port, causing the reversal of the valve of the second 
cylinder, and thus the stroke of the second piston is reversed before 
the first piston has reached the end of its return stroke, The 
piston in the second cylinder may be used to operate the valve of 
a third cylinder in like manner, and so on throughout any desired 
series of cylinders. (Sealed April 18, 1886). rs 
5602. T, H. Williams, Barnes, Surrey. Improve. 
ments in Steam Pumps. [11d. 19 Figs.) May 6, 1885.— 
This invention relates to steam pumping engines in which the 
main slide valve of the steam cylinder is actuated by supplementary 
pistons. The slide valve d d' is connected by a coupling tube e 
with the valve pistons ¢, cl, which are united by a casting so as to 
reciprocate simultaneously in the valve cylinders a, a'; f f', are 
auxiliary valves free to work in their respective sockets. Small 
holes drilled through the valve pistons c, c! provide for the passage 


























of a supply of live steam from the steam chest b to the spaces a? 
and a', thus keeping the valves c, cl in equilibrium, When the 
piston J, which is driven by steam entering into the cylinder by 
a' and the passage s',is near the end of its stroke, and the port 
g, the live steam ing through this port, causes the valve f to 
rise, uncovering the hole v, whereby the steam in the space a? is 
exhausted through a passage into the exhaust port ¢. The 
equilibrium of the valve pistons c, c' is thus destroyed, causing 
the reversal of the pistons and consequently of the main slide 
valved d', (Accepted April 9, 1886). 


HYDRAULIC ENGINES. 


6457. J. F. Blennerhasset, London. Improvements 
in Hydraulic Engines. (6d. 3 Figs.) May 27, 1885.—The 
supply ports to the main cylinder are made with curved edges, 
and the edges of the slide valve are curved to correspond. The 
supply of water is thus gradually cut off, preventing concussion, 
and doing away with the necessity of an air vessel. The regulating 
valve is attached to the outlet, instead of to the inlet, thus enab- 
ling the maximum duty to be performed by the entering water. 
(Accepted April 20, 1 


BOILERS, &c. 

1869. J. Hartley, n,U.S.A. Improvements 
in Steam Boilers. (8d. 10 %.) February 9, 1886.—This 
invention relates to improvements in sectional steam boilers. The 
body of the boiler is composed of rows of inclined tubes G which 














‘a 
are provided with offsets or lateral extensions bearin: inst the 


adjacent tube, and shown in dotted lines, so that the flame and 
heated gases are deflected from the underside of one tube to the 





other above, in a manner calculated to utilise the heat effectively. 
The sides A and the roof B of the boiler are composed of similarly 
formed tubes. Cylindrical tubes G? connect the front end of the 
boiler with the water drum H atthe rear. Steam is ererae | suitable 
connections from the steam drum I, which may be drained through 
a small aperture b. Risa wind drum. In the part of the bridge 
wall below the grate surface is’a door 12, yy of which access 
may be gained to the boiler at the rear of the bridge. (Sealed 
May 14, 1886). 


3369. J. Hoyle, A: m. Apparatus for Pre- 
ven Corrosion and posit, and Facilitating 
Removal of Scale from Steam Boilers. (8d. 6 Figs.| 
March 16, 1885.—A zine disc, consisting of a web with an outer 
ring which is provided with inclined ribs, is placed in the boiler 
below the water level. When ebullition takes place, the upward 
currents of water and steam acting upon the ribs cause the disc to 
rotate and to roll gradually from place to place, thumping against 
the inner surface of the boiler and loosening the e. The 
eng of the disc combines a mechanical movement, and an 
electric, and chemical action. (Sealed May 25,1886). 


3637, W.H. Bailey, Salford. An Improvement in 
Fusible Plugs. (6d. 4 Figs.) March 21, 1885.—This invention 
relates to plugs of fusible metal which are placed in the skins of 
boilers or fireboxes so as to melt and allow the steam to escape, when 
a dangerous heat is reached. The upper surface of the fusible metal 
is entirely covered and protected from the action of the water in 
the boiler by a cap of copper or brass. (S April 9, 1 


5816. F.J. Austin and 8S, Low, London. Prevent- 
ing the Formation of Boiler Crust. [4d.] May 12, 1885. 
—A porous vessel containing water softening compounds, is placed 
in the boiler or reservoir. The action of the water dissolves those 
substances, and the solution percolating through the pores of the 
vessel, acts upon the water, and prevents the formation of scale. 
(Sealed May 18, 1886), 


6387. T. Pimblot, Northwich, Chester. Improve- 
ments in Steam Boilers, Applicable for Marine Use 
and other . (8d, 4 Figs.) May 26, 1885,—The 
boiler has a single large furnace leading into a flue. Both the 
furnace and the flue are stayed with crescent-shaped water tubes, 
arranged so that the concavity of the crescent faces the flame and 
the products of combustion. (Sealed May 18, 1886). 


T. T. Clarke, Dublin. atus for Feed- 
ing Steam Boilers. (Sd. 2 Figs.) June 8, 1885. — The 
chamber A, which is placed above the water level of the boiler,‘con- 
tains an upper float f connected toa lever e, anda lower float d 
supported iy a lever b. Steam is in the first instance blown through 
the pipe E into the chamber until it is warm. 

ipe E is then closed, and a vacuum created in the chamber. 
Water will then flow into the chamber A through the suction pi 
B. As the water rises in the chamber, it has a tendency to lift the 


The valve of the 


float d attached to the main lever b, which is, however, locked by 
the tail-piece e! of the lever e. As the water rises higher, it raises 
the float f, which lifts the lever e, throwing back the tail-piece e', 
thus liberating the lever b. As the end of the lever b rises in the 
groove in the tail-piece el, the valve in the steam pipe C is opened 
and the boiler steam rushes in the chamber. When the pressure 
in the chamber A is equalised, the water will flow through the 
feed pipe D into the boiler. As the water falls, the levers b and e 
having their floats no longer supported, will return to their ori- 
ginal position, and the i is ready again to work automati- 
cally. (Accepted April 2, 1886). 

7328. J. Y. Johnson, London. (N. V. Cadiat, Paris), 
Improvements in Steam Generators for Marine En- 
gines and other (8d. 4 Figs.] June 16, 1885. 
—This steam generator consists of a number of inclined water 
tubes around which the fire from an inclined grate plays. The 
tubes lead into a spherical chamber in which the water level is 
maintained, and which is also thesteam chest. (Accepted April 20, 
1886). 


7594. W. Campbell, paocuaee. Means for Pre- 
venting Printing in Steam ilers. (Sd. 3 Figs.) 
June 22, 1885.—This invention relates to the use of reciprocating, 
oscillating, or revolving frames within the steam space of the 
boiler, provided with paddles, so that the water in the boiler is 
agitated or broken up atthe surface level, in order to permit of 
the free disengagement of the steam as it is generated. The 
frames are mounted on axes carried out through stuffing-boxes in 
the shell of the boiler, and operated by cranks or pulleys on the 
outside of the boiler. (Sealed May 18, 1886). 


7677. H. Thompson, London. Improvements in 

‘urnaces for Steam Boilers and other Purposes. 
(8d. 3 Figs.) June 24, 1885.—This invention has for its object 
the prevention of smoke. The firebars are hollow, and the ends 
nearest the bridge are turned upwards and extend nearly to the 
crown of the furnace. The products of combustion pass between 
the backs of the bars into the space between the bars and the 
bridge, and there become mixed with the heated air entering 
through perforations in the hollow bars. The hot gases then travel 
downwards, and pass underneath the bridge which extends down- 
wards from the crown of the furnace. (Accepted April 6, 1886). 


7809. R. Stewart, 
and Roofs. 


London. Coverings for Steam 
(8d. 8 Figs.) June 26, 1885.—This in- 
vention relates to a covering of non-conducting material, consist- 
ing of a layer of silicate cotton or slag wool, combined with an 
outer covering of sheet metal, and an inner lining of open wire 
net. (Accepted April 18, 1886). 

T. Drake, Huddersfield. Improvements Con- 


8027. 
nected with Apparatus for Hea Water and 
Generating Steam. (8d. 1 Fig.) July 2, 1885.—The object 
of this invention is the construction of apparatus for generating 
steam for driving steam engines without employing the ordinary 
steam boiler. e water heater consists of coiled pipes supplied 
with water and heated by gas. The steam generated in the coils 





is received into a steam chest provided with a steam and water 
gauge and a blow-off valve, (Accepted April 20, 1886). 

8187. R. Wyllie and D. B, Morison, Hartlepool. 
Tmprovement: in Means for Supplying Heated Air 
to e Boiler and other [ls. 3d. 40 Figs.) 
July 6, 1885.—According to this invention the boilers and smoke- 
boxes are covered by casings so as to leave a space which serves to 
heat the air which is drawn thence by a fan, and forced into the 
furnaces, The casings are preferably corrugated in order to offer 
as large a heated Sarince as possible to the air. (Accepted April 


13,725. F. Silvester, Newcastle, Staffs. Improve- 
ts in Circula' ble to 


men ting ilers, Applica’ also 

Steam Boilers. {lid. 18 _ November 11, 1885.—The 

improvements relate to boilers with an inside flue, and consist in 

the wee are ee a hollow bridge for water circulation provided 

bg? 356), holes for the passage of the flame, (Accepted April 
? 


13,955. W. Hyde, Belfast. An Improved Method 
of Preven crustation and Corrosion in Steam 
Boilers. [4d.] November 16, 1885.—The surfaces in the boiler 
liable to incrustation are painted with mixtures of metallic paints, 
plumbago, and other compounds, (Sealed May 28, 1886). 


REGULATING THE SPEED OF ENGINES. 

5210. J. P. Ra Edinburgh. An Improved 
Governor for Marine es. [6d. 2 Figs.) April 28, 
1885.—This invention has for ite object to prevent the engines 
racing when the ship is labouring in a heavy sea. A brake acting 
on a suitable disc on the propeller shaft is actuated by one end of 
the double piston-rod of a steam cylinder. The other end of the 
piston-rod op the throttle valve. The slide valve of the 
cylinder is connected to a lever which carries at its lower end a 
roller travelling in guide grooves. When the stern of the ship is 
lifted by a heavy sea, the roller runs forward and opens the slide 
valve of the steam cylinder, causing the piston to move and apply 
the brake, and close the throttle valve. On the stern of the ship 
plunging into the water, the roller runs back and reverses the 
slide valve of the cylinder ; the brake is released and the throttle 
valve opened tosteam, (Accepted April 13, 1886). 


7939. E. F. Piers, London. Improved Means for 
Governing the Speed of Rollin: Engines. [4d. 
June 30, 1885,—The ends of the steam cylinders are made to com- 
municate by a pipe in which a valve controlled by a governor is 
arranged. On the speed of the engine rising above a certair 
maximum, the valve opers, and allows steam to pass from the 
steam side to the exhaust side of the piston, thus equalising the 
pressure on both sides, (Accepted April 20, 1886). 


7940. E. F. Piers, London. Improved Means for 
Governing the Speed of es subject to Variable 
Work. [4d.] June 30, 1885.—The object of this invention is to 
prevent the engine from racing. The steam cylinder is put into 
communication with the valve chest by means of pipes in which 
valves controlled by the engine governor are arranged, so that 
when the speed of the engine rises above acertain limit, the valves 
are opened, so as to admit full pressure steam to the exhaust side 
of the piston, so as to equalise the pressure. Valves provided in 
the exhaust passages of the cylinder are actuated by the governor, 
80 as to the communication between the exhaust side of the 
piston and the condenser, before the steam is admitted. (Accepted 
April 23, 1886). 





STEAM TRAPS. 


6350, T.S.McDougall and J. T. McDougall, Man- 
chester. Improvements in Steam Traps, (8d. 1 Fig.) 
May 23, 1885.—On water accumulating in the trap it raises a 
float, which lifts a valve, through which the water is discharged. 
When the trap is empty the ae valve is kept closed by the 
pressure of the steamin the trap. (Sealed May 14, 1886). 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

org with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 





TASMANIAN Malin Line Ratiway.—This undertaking 
has served a —— under the Crown Remedies Act, 
claiming from the Tasmanian Government the sum of 
14,6277. 1s. 6d. for interest not paid to the company. 
Under the contract, upon the faith of which the line was 
constructed, the Tasmanian Government has to subsidise 
the company to the amount of 32,000/. per annum if no 
profits are realised, and if the profits amount to 5000/. 
per year, then by 27,000/., and so on according to the 
amount of the profits. The company has sent in returns 
showing that the profits have been less than the Govern- 
ment contends was actually the case. The Government 
submits that the company has been expending profits on 
other works than maintenance instead of drawing upon its 
capital for that purpose, thereby enhancing the value of 
its property at the expense of the colony, and increasing 
the price which the Government must ultimately pay 
when it purchases the line. 


Coat In New Soutu Watxks.—The South Cumberland 
Coal Company has commenced sinking a shaft. The land 
held 4 this company comprises 9000 acres, some 28 miles 
from Sydney. riginally the Cumberland Coal and Iron 
Company held an immense tract of 18,000 acres and 
sold the southern half to the new company, through 
the territory of which the warra line runs for 
its whole length. The shares in both companies are 
mainly held by both parties. Boring operations were 
commen on the parent ground at Mount West- 
macott, a distance of about 24 miles from Sydney. 
One seam of coal was struck at a depth of 1513 ft., and 
was found to be 4 ft. 9in. thick. There was also a large 
stratum of what appeared to be broken coal. At a depth 
of 1577 ft. another seam has just been pierced, proving t? 
be 6 ft. thick. On the South Cumberland ground two 
bores have been put down, The first reached a depth of 
720 ft., when the ground caved in, and it was abandoned. 
In July, 1884, a second bore was started, about a third of 
a mile to the east, and this cut through a fine seam of coal 
12 ft. 3 in. thick, at a depth of 847 ft. The bore was 
commenced 120 ft. below : e level of the Zellway and 
to give a pro gradient for a branch to the warta 
ong it will be nena to go at least 120 ft. to 130 ft. 
higher than the bore, which will give a depth for the 
shaft of about 1000 ft. 
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CABLE TRAMWAYS. 
By J. Buoxnati-SMItu. 
(Continued from page 271, vol. xl.) 

REsUMING our account of the history and pro- 
gress of the cable system of traction for street tram- 
ways, we now direct brief attention to its application 
to the cities of Philadelphia, New York, Cincinnati, 
&e. 

In the beginning of 1883, the Union Passenger 
Railroad Company, of Philadelphia, constructed a 
short experimental cable tramway between Co- 
lumbia Avenue and Reny Park, a distance of about 
1} miles of double track, the site being about three 
miles from the centre of the city. This route is 
chiefly level, excepting for one small part, where the 
gradients vary from about lin 8 tol in12. The 
engine-house was situated at the Avenue terminus, 
and contained a duplicate service of horizontal 
engines, of about 100 indicated horse-power each, 
making nearly 200 revolutions per minute. A steel 
wire cable was employed of 1} in. diameter, driven at 
a speed of aboutseven miles per hour. Perhaps the 
most peculiar feature of this line was the employ- 
ment of an entirely cast-iron slotted cable tube, 
which was buried beneath the street surface, and 
which, with other details of indifferent engineering, 
mainly contributed to the collapse of this scheme. 
This cast-iron cable tube had the appearance of a 
slotted ‘‘ gas or water main,” and turned out to be 
as expensive and cumbersome as ineflicient. 

The type of gripping apparatus used was also 
rather novel, and consisted of radially moving trans- 
verse nipping jaws, operated by a vertically moving 
cam-plate, actuated by a rack and pinion motion 
worked from the cars. In the types of grippers 
described in our preceding notices on this subject, 
the hauling cable is either picked up from below or 
at about right angles to the nipping jaws, but in the 
grippers at present referred to, the cable was taken 
in from the top of the apparatus ; the reason of this 
is, however, not clear to us, as it certainly appears 
that it would entail greater difficulties in ejecting 
the cable. 

This introductory line was not, however, main- 
tained in operation for many months ; it worked 
all right mechanically, but the wear and tear was 
great and the traffic small. The ill-success of the 
undertaking, however, was not attributable to the 
system, but was the result of little experience 
and indifferent engineering, combined with the 
‘¢ Patent plague,” which at this time affected these 
enterprises, and continually diverted people from 
lines of approved practice to vague and untested 
m ddifications. 

However, the Philadelphians were in no way 
discouraged by this failure, as they were convinced 
of the advantages of the system. Accordingly 
they started a more important and extensive 
scheme, involving about twelve miles of their most 
important streets, comprising Market-street and 
Columbia Avenue. This line has only been re- 
cently opened, so that at present there is little 
known as to its results except that the new and 
untried form of tube which was adopted, has given 
them a great deal of trouble and anxiety by re- 
peatedly causing or allowing the closing up of the 
grip slots at places. The construction of this cable 
tubeway is shown at Fig. 53, and will be seen to 











consist of a number of wrought-iron members; a 
being bent angle irons, carrying the slot beams b, 
and secured to the beam, and tied by the bars ate ; 
the tube is formed by the side and bottom plates 
dd’, This design certainly has the appearance of 
an elaborate, costly, and unsuitable construction, 
and it is not surprising that considerable trouble 
and expense have been involved. 








Two engine stations are employed for operating 
this system, viz., one on Market-street and the 
other on Columbia Avenue. So far, however, the 
introduction of the cable system into the Penn- 
sylvania capital—the centre of America’s me- 
chanical engineering intelligence—has not been all 
that which could be desired or would have been 
expected. 

We will now pass on to New York City, a capital 
which ranks on terms of equality with all others in 
the world, whether for combined magnificence of 
situation and structures, or for general intelligence 
and commercial enterprise. Any one who has visited 
this city since 1883 cannot have failed to have 
noticed that great engineering achievement, the 
Brooklyn and New York suspension bridge, to 
which structure we now have occasion to direct 
attention, as being daily traversed by tramcars 
operated by the cablesystem. This great work took 
upwards of thirteen years to complete and involved 
an expenditure of over 3,000,000/. As the cable 
line of tramway extends right across this bridge 
from the Brooklyn to the New York terminus or 
side, it will not be superfluous to make ourselves 
acquainted with the principal dimensions of this 
colossal undertaking. 

The length of the river span is 1595 ft. (at an 
elevation of 135 ft. from high water line), the length 
of each land span is 930 ft., whilst the length of the 
approaches is 2533 ft., thus giving an aggregate 
distance of rather over 1} miles, which is practi- 
cally the length of the cable tramway. The breadth 
of the bridge is 86 ft., so that the lines of tramway 
can extend up one side and down the other with a 
footpath between. 

The question of the most suitable system of trac- 
tion to be employed upon this structure was one 
which engrossed the most careful and lengthy 
consideration of the engineers and executive direc- 
tion. Locomotives were considered out of place, 
as being objectionable to foot-passengers on ac- 
count of smoke, steam, and noise, &c., whilst 
horse traction was deemed expensive and dirty, 
besides being unsuitable for dealing with a fluctuat- 
ing and heavy traffic. Therefore it followed that as 
little or nothing was known respecting the practical 
application of compressed air engines or electric 
motors to such purposes, the solution of the pro- 
blem almost necessarily fell to the cable ‘system, 
and this was accordingly selected. 

We do not now propose giving a detailed de- 
scription of this cable tramway, as somewhat ex- 
haustive particulars have been previously published 
in vols, xxxvi. and xxxix., Nos. 923 and 1000, of 
ENGINEERING. 

As no foot or vehicular traffic is allowed nor 
necessary upon the route of this line, the haulage 
cable is not arranged to operate within a slotted 
tube beneath the road surface. The endless steel 
wire cable is 14 in. in diameter, 11,450ft. long, and 
weighs 33 lb. perfoot run. The cable-driving drums 
are 12 ft. in diameter, and very similar to the Chicago 
apparatus. The motive power for operating the 
cable consists of two horizontal steam engines, 
having cylinders of 26 in. diameter and 48 in. stroke, 
and making 57 revolutions per minute. Steam is 
supplied to these engines by four Babcock and 
Wilcox multitubular boilers of about 100 horse- 
power each. The cable is driven at a speed of ten 
miles per hour or 880 ft. per minute, and the esti- 
mated engine power requisite to run it with its 
dependent machinery, but without any rolling 
stock, is stated to be 35 horse-power. The average 
consumption of fuel per working day of twenty 
hours is given as 6 tons. 

The rolling stock comprises twelve passenger 
cars 48 ft. long, and six cars 49 ft. long, their 
weights unloaded and loaded being respectively 
10 and 20 tons. Two such cars coupled together 
are usually run, but the maximum number of 
cars on the road at the same time seldom ex- 
ceeds twenty. As many as 7200 car trips have 
been performed in a day, whilst the maximum 
number of passengers transported in such time has 
exceeded 40,000. The total number of passengers 
transported or conveyed by this tramway from Sep- 
tember 24, 1883, to January 1, 1885, exceeded 
70,500,000, which at practically 5 cents per head, 
means avery considerable sumof money. The line 
was opened for public traffic in May, 1883, and has 
given general satisfaction. The system, however, of 
employing terminal locomotives for shunting pur- 
poses appears as unscientific as uneconomical. The 
engine and machinery room or site is provided 
under one of the arches forming part of the 








Brooklyn approach. The gripping appliances at- 
tached to the cars are of the ‘‘roller or wheel 
type,” somewhat similar to that described upon 
the Clay-street line, but as they are not required to 
travel within a slotted tube the various parts are 
larger, but the general efficiency of these grippers 
appears doubtful. 

Before quitting the city of New York, there.is yet 
another cable tramway of even more recent date 
and importance that claims our brief attention, 
viz., the Tenth Avenue line, from 125th-street, for 
a distance north of about 3} miles, and which was 
successfully inaugurated in the fall of last year, and 
has been satisfactorily maintained in operation since 
such period. 

This system differs chiefly from others already 
described in these articles in the novel feature 
that duplicate cables and independent engines, with 
actuating gear, are provided, so as to insure the con- 
tinuous operation of the road under all probable 
conditions arising from accidents or temporary 
‘* breakdowns” of ary kind—a good idea, but we 
fear very costly to carry out. The system was de- 
vised by Mr. D. J. Miller, the engineer to the line, 
and to whom considerable credit is justly due. One 
of these cables is kept in constant operation for 
propelling the cars on the road, whilst the other is 
maintained by its side in readiness should the 
first one break down. The machinery is so ar- 
ranged that in event of any interruption of work- 
ing arising, the loads or cars can be readily trans- 
ferred from the one cable to the other, and for 
this purpose the gripping appliances (which are 
of the Chicago or L. type) are constructed with 
double gripping jaws, so as to be capable of 
catching hold of either cable as occasion may 
require. In this manner, if necessary, the cables 
may be run alternately for, say, twenty hours each, 
thereby giving ample time for inspection or re- 
pairs, &. 

The engine-room contains two of ‘‘ Wright’s 
automatic cut-off engines” of 300 horse-power each, 
the cylinders being 28 in. in diameter with 40 in. 
stroke ; the flywheels are 18 ft. in diameter and 
weigh about 16 tons each. The spurwheels are 
6ft. and 13 ft. in diameter, and the shafts 12 in. in 
diameter by 100 ft. long, coupled at their centres, 
so as to be readily detached or uncoupled. These 
shafts are mounted in ten bearings. 

A transverse section of the tube and pulley pit is 
represented at Fig. 54, in which A A are the tube 




















frames, B the rails, C the slot beams, and D D' the 
duplex supporting pulleys upon which the duplicate 
cables dd! are carried. 

Each spur pinion on the engine shafts drives 
a train of gearing carrying a pair of grooved 
driving drums which are of exactly similar design, 
so that they may be interchanged if required. 
Around each pair of these drums a cable is wound, 
similar to the Chicago operating mechanism ; in 
fact, in many features, this arrangement bears 
a close resemblance to that system ; for example, 
we further recognise the vertical tension apparatus, 
&c., working, however, in combination with a 
differential weighted lever device, which is ap- 
parently an improvement. The two cables senile 
of being operated in the same tube or section (by 
throwing one part of the driving mechanism out of 
gear and another part into gear by means of an or- 
dinary clutch) are arranged to run in parallel planes 
about 3 in. apart. Each cable is about 6} miles in 
length, and the longest yet in use for such purpose. 
A pair of small auxiliary vertical engines are pro- 
vided to each section of machinery for the pur- 
pose of slowly hauling round the cables after work- 
ing hours, with the object of careful and sys- 
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tematic inspection, without the employment of the 
main engines. Steam is supplied to these engines 
by four return tubular boilers of 150 horse-power 
each. 

The operating machinery was constructed by 
Messrs. Poole and Hunt, of Baltimore, Md., who 
likewise provided the Chicago appliances. A similar 
duplicate system was patented in England by J. 
Wright, in 1882, as a communication from C. 
Findlay, of Chicago, U.S.A., but whatever merits 
may be claimed for it, we fear the cost of construc- 
tion will be greatly against its general employ- 
ment. 

It may here be mentioned, that Mr. Miller has 
also supplied the designs (which are similar to those 
of the Tenth Avenue line) for the Kansas City 
cable tramway, a line of about 24 miles in length. 
This line is now in successful operation. St. Louis, 
also, now boasts of a cable line about to be opened, 
whilst Omaha and other cities have decided to adopt 
the system at an early date. 

We now turn to Cincinnati, an important city 
in the States which lies on practically level ground, 
whilst its suburbs are situated upon pleasing hilly 
country. Owing to its physical surroundings, 
primitive systems of cable haulage or elevators 
have been employed in this district for some 
twelve years past, e.g., the Price’s Hill, Elms’ Hill, 
Mount Auburn, and Mount Adam’s, &c., cable rail- 
ways. Cincinnati now, however, owns a street cable 
tramway of the modern type, viz., a line from 
Court and Broadway to McMillan and Gilbert 
Avenue, a distance of about 1} miles of double 
track. There are seven curved portions of line in this 
distance, and an elevation of about 300 ft. is sur- 
mounted. Hitherto the horse cars took about 
thirty minutes to climb the Gilbert Avenue hill, a 
journey now performed by cable traction in about 
ten minutes. A novel feature in this enterprise is 
the use of the cable line, or a part of it, as a 
common section of horse tramway. Upon the 
horse cars arriving at the hilly portion of the line, 
gripping appliances are attached to their axles, 
and the traction continued by the agency of cable 
haulage. Another feature claimed in connection 
with this line, is the reasonable cost of the con- 
struction, a point where plenty of room for improve- 
ment exists, providing always the economy is not 
achieved by the introduction of an imperfect or 
unreliable system. 

After this section of cable line has been efficiently 
tested, it is to be extended to Fountain-square and 
Walnut Hill, making 34 miles of double track. 

Practically the construction and appliances em- 
ployed are so similar to others already described, 
that we do not purpose giving any detailed de- 
scription of them. The line has been designed and 
constructed by the company’s engineer, Mr. H. M 
Lane. The cable tube is 27 in. deep, and much at- 
tention has been given to the arrangement of the 
pulleys, in the matter of their adjustment, ac- 
cessibility, and replacement, &c. The cost of 
this roadway is stated to be at the rate of about 
30,000 dols. per mile of single track, or about 
15,000/. per mile of double line. The tube frames 
weigh about 290 1b. each, and the slot beams 52 lb. 
per lineal yard. 

It will now be appreciated that, notwithstanding 
the strong opposition, resulting from prejudice and 
vested interests, against the system, its introduction 
and development in the eastern States has made 
steady progress. Quite recently an elevated cable 
tramway has been constructed from the Hoboken 
Heights to the Landing, a distance of about one mile. 
The New York Cable Railroad Company obtained from 
the authorities at the close of 1883 a franchise to con- 
struct upwards of 70 miles of cable tramways, about 
60 miles of which were for street purposes. Further 
powers for extensions were granted in 1884. Some 
of the routes authorised are as follows, and from 
which it will be seen that many of the principal 
thoroughfares of this magnifcent city are to be 
traversed by cable cars; e.g., Harlem River to 
Brooklyn Bridge terminus ; Wall-street and Broad- 
street to South Ferry ; from the Battery to Fort 
George; Tenth Avenue to Madison-street (then 
thirteen cross-city routes of lines) ; 155th-street to 
King’s Bridge ; Tenth Avenue to Aqueduct Avenue ; 
Inwood Ferry to River-street; 42nd-street vid 
Broadway and Boulevard to 155th-street ; and also 
routes to all parts of Manhattan Island, &c. 

Thus far our attention has been entirely engaged 
upon the organisation, introduction, and develop- 
ment of the cable tramways system within the 
United States of America, where the system has 





made steady progress year by year. We shall now 
quit the experiences of our Transatlantic cousins, 
and turn our attention to the reception the 
system in question has met with in other parts of 
the world. With this object we shall first advert 
to the British colony of New Zealand, in order to 
pursue our subject with something like chrono- 
logical sequence. 

About five years ago Messrs. Reid and Duncan, 
having devoted some special attention to this system 
of cable traction for street purposes, brought before 
their fellow citizens a scheme for connecting the city 
of Dunedin with the contiguous localities of Roslyn 
and Maori by means of a cable tramway. Speedily 
the requisite financial assistance was obtained, and 
the construction of the line at once commenced, 
and after a few months the works were brought to a 
satisfactory completion. This cable line has now 
been in successful daily operation for about four 
years, and consists of 3500 ft. of single track, with 
passing places; it surmounts an elevation of 
about 500 ft. in its course. There are two 
reversed curved parts in the line of about 200 ft. 
radius, but no difficulties have been apparently ex- 
perienced in working such portions of contra-flexure 
in the track. The engine-house is located upon the 
summit of the high-lying land. 

After the mechanical and financial success of the 
Roslyn cable tramway had been demonstrated, we 
find the inhabitants of Mornington fostering 
a similar scheme for providing a method of loco- 
motion from the high ground of this suburb to 
the centre of the city of Dunedin. Towards the 
close of 1882 the works of this tramway were com- 
menced, and in March, 1883, the line, which is 
about 1 mile long, was successfully opened for 
public traffic, Messrs. Reid and Duncan acting 
again as the engineers. It is worthy of note that 
most of the work was carried out by local labour 
and manufacturers. The Mornington cable tramway 
is of 3ft. Gin. gauge, with a double line through- 
out. The greater part of the route is practically 
level, whilst other portions have gradients up to 
lin 6}; there is one curve on the road of 250 ft. 
radius. The slotted cable tube is about 24 in. deep 
and is composed of bent rails (401b.), forming the rail 
and slot-beam supports, substantially imbedded in 
concrete. As, however, this construction is practi- 
cally similar to the Australian cable tubes, to be 
hereinafter illustrated and described, it is not con- 
sidered necessary to give further particulars of this 
part of the New Zealand practice. 

The cables employed upon this line are 3in. in 
circumference and are composed of 114 crucible steel 
wires. The tube pulleys are 11in. in diameter and are 
placed every 30 ft. apart, whilst the terminal sheaves 
are 10 ft. in diameter. The engines used for work- 


. | ing this system are of horizontal high-pressure type, 


with cylinders 13in. in diameter and 27 in. stroke, 
fitted with automatic expansion gear and capable of 
indicating 78 horse-power each. The steam is sup- 
plied by a duplicate service of multitubular cy- 
lindrical boilers 10 ft. long by 4 ft. 6 in, in dia- 
meter. Dummy and passenger cars of the ordinary 
American type are used, 

The grips and brakes are all operated by direct- 
acting levers, similar to those described upon the 
Sutter or California-street lines, U.S.A. The cable 
is driven by a slip drum similar to the arrangement 
described on the Clay-street line, U.S.A., whilst 
the tensional apparatus is of similar known type. 
The capital of this tramway was originally sub- 
scribed and held by only thirty-two shareholders. 
This line has now been in operation for about 
three years, and we understand it has given every 
satisfaction. 

(Zo be continued.) 
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Experiments on Ensilage, conducted at Rothampsted, Season 
1884-85. By Sir J. Bb. Lawes, Bart., LL.D., F.R.S, 
and J. H. Gripert, LL.D., F.R.S. 
and Sons, 1886. 

Tuts little work is the account of a series of experi- 

ments into the feeding value of silage, both for 

fattening and milk-producing purposes. The experi- 
ments were carried out by the authors at the Roth- 
ampsted Farm, a place perfectly well known to all 
scientific agriculturists, and form the introduction 
to a more extended investigation which the authors 
have in view. As the matter is one which has an 
immense interest for the farming community, they 
have published the results as obtained so far, 
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without waiting for the lessons which further re- 
search will give, leaving it to practical men to judge 
for themselves to what degree the conditions of 
their own farms would affect the results of silage 
feeding. The work does not profess to discuss the 
question of ensilage as a means of harvesting crops ; 
it assumes that the whole of the food at the disposal 
of the farmer has been well garnered, and then 
seeks to determine whether it would be more profit- 
able that a portion of it should be preserved in the 
form of ensilage or not. The inquiry is not between 
ruined hay or grain crops and good silage, but be- 
tween equally well-preserved foods of the two kinds. 
This is beyond doubt the proper method of making 
an inquiry of this kind, as it furnishes an exact basis 
of comparison. But had our agriculturists the 
certitude of fair weather for their harvests, it is 
more than probable we should never have heard 
of ensilage, other than as a curiosity, and of the 
1183 silos which existed in 1885, it is doubtful 
whether even the odd three would have been built. 
It only needs to be proved that silage is approxi- 
mately equal in value to ordinary dried crops to 
insure an enormous increase in the number of silos, 
not, perhaps, for regular use, but as a weapon to 
combat the fickleness of our climate. 

Two silos were built on the Rothampsted Farm, 
each measuring 15 ft. by 13 ft. 10 in. ; the depth 
was 22 ft., 17 ft. below the surface, and 5 ft. above 
it. Each was calculated to hold 100 to 120 tons 
of compressed silage. The first was filled with fine 
red clover, 98 tons being trodden into it, and 
weighted with boards and bricks, the pressure being 
about 901b. per square foot. After two months, 
that is from the end of June to the end of August, 
21 tons of asecond crop of clover were added to the 
first, and the pressure again applied. There were 
118 tons weighed in, and 88} tons weighed out, 
thus showing a loss of 29} tons. Of this 28 tons 
consisted of water, and only 1} tons of dry or solid 
substance, the total loss of dry substance amount- 
ing to about 5 per cent. of that put in. This is 
about the same as has been found in a large 
rick of hay which had heen standing two years. 
The second silo received 454 tons of meadow 
grass at theend of July, and 30} tons of second- 
crop red clover at the end of August. In the 
middle of October a further amount of 6} tons of 
second-crop meadow grass was putin. H'rom the 
result of analysis it was found that while the dry 
matter in the first-crop clover put into silo No. 1, 
ranged from 17 to 24 per cent., and that of the 
second-crop clover from over 17 to under 23 per 
cent., the dry matter of the crop meadow grass put 
into silo No. 2, ranged from 24? to nearly 32 per 
cent., that of the second-crop grass was more than 
38 per cent., and that of the second-crop clover 
ranged from over 18 to 39 per cent. Indeed, more 
than two-thirds of the clover put into the silo 
No. 2, averaged nearly 36 per cent. of dry matter. 
Of the 21,175 lb. of dry substance in the clover put 
into the silo, there was a loss of only 524 lb., or 
only of 2.5 per cent., whilst in the grass below it 
there was a loss of 15.1 per cent., and in the second 
grass crop above it, of 10.5 per cent. of dry matter 
put in. Of the total nitrogen the loss in the first 
crop of grass, below the clover, was 15.8 per cent., 
and in the second-crop grass, above the clover, it 
was nearly the same, namely 15.1 per cent. ; whilst 
in the clover itself, between the two lots of meadow 
grass, and in which the percentage of nitrogen is 
much higher, the loss of it was extremely small, 
amounting to less than } per cent. 

The experiments on the feeding or fattening 
qualities of silage were made with ten oxen selected 
out of a herd of Irish shorthorns. These were 
divided into two sets of five each, and were as 
nearly as possible alike in every respect. The red 
clover silage was compared with an ordinary winter 
food for fattening stock, that is, a mixture of clover 
hay, chaff, and swedes. Besides these foods each 
animal received 6 1b. of cake and 44 Ib. of barley 
meal per day. Of the experimental foods one lot 
received an average of rather more than 65 lb. of 
clover silage per day, and the other lot 12 lb. of 
clover hay, and chaff, and an average of about 50 Ib. 
of swedes. It was calculated that the quantity of 
dry substance in the silage would be nearly the 
same as that in the clover hay, and swedes. The 
total amount of dry substance per day was, in both 
cases on the average, between 24 lb. and 25]b., 
and the quantity of nitrogen was practically iden- 
tical in the two cases. The experiment lasted six- 
teen weeks and two days, the animals being weighed 
at the commencement, the end, and twice during 
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tage, but not to such an extent to warrant the 
assertion that it was more than accidental. The 
gain was about 14} per cent. of the live weight of 
tle animals per week. 

For the experiment in the production of milk, 
forty cows were selected, and were placed in one 
house, twenty facing one way and twenty the 
other. Great care was taken in the selection to 
make the lots equal in (1) the average number of 
weeks since calving, and (2) the average yield of 
milk. It was found quite impossible to match cow 
against cow, as the milk-producing capacity is 
subject to continual variations. To each of the 
forty cows there was allotted 4 lb. of cake, 33 lb. 
(afterwards 4 lb.) of bran, and 10 1b. of chaff, half 
hay and half straw. In addition, one lot received 
42 lb. of clover silage, which was gradually raised 
to 50 lb., and the other 75 lb. of mangels, gradually 
raised to 90 1b. The cake and the bran, however, 
were not distributed uniformly, but according to 
ihe yield of milk. Those cows which produced 
more than the average, had a greater proportion of 
these foods to make up the drain upon the system, 
while those which gave less than the average quantity 
of milk, had reduced rations of the bought food. 
Over a period of thirteen weeks the average yield 
of milk of the cows receiving clover silage was 
25 1b. 12 oz. per day, against 27 lb. 5 oz. for the cows 
receiving mangels. Part of this difference appears 
to be due to accidental circumstances. Some of 
the animals in each lot ran dry during the trials and 
were replaced by others, and it happened that two 
of the new-comers into the mangel-fed lot, proved 
to be of an exceedingly prolific nature. Still the 
authors incline to the opinion that the results are 
against the clover silage as compared with the 
mangels. As soon as this trial ended, another of six 
weeks’ duration was commenced with meadow grass 
silage, the change from one kind of food to the 
other being made gradually. After the change was 
completed the same amounts of chaff and silage 
were given out as before, but the cows did not con- 
sume them all, and the weight was reduced, a few 
mangels being given with the silage. In the ex- 
periment with the clover silage, the amounts of dry 
matter in the silage and the mangels were equal ; 
in the last experiment there was a still higher per- 
centage of dry matter in the silage, and more woody 
fibre, with only about two-thirds of the nitrogen. 
It was therefore not to be wondered at that the 
cows should not consume so much of the silage and 
chaff as they did of the succulent mangels. In the 
week prier to the commencement of the second ex- 
periment the average yield of the silage-fed cows 
was nearly 3? 1b. per head per day less than that of 
the cows fed on mangels. During the six weeks 
the first lot continued to give a less quantity than 
the second, yet they fell off less in yield, and at the 
end of the time the difference between them had 
decreased from 3$1b. to 21b. Both lots fell off in 
yield during the fourth week, probably under the 
influence of the weather, but while the silage-fed 
cows recovered again in the next week, coincidently 
with the reduction in the amount of silage and its 
replacement by some mangels, aided by the intro- 
duction of fresh cows, those on the mangels did 
not recover until a week later, and then not to 
their original yield, notwithstanding that the high- 
yielding cows had been brought in. 

In experiments with milk production the question 
of the animal’s weight cannot be overlooked. In 
the first of the milk experiments the cows fed on 
silage gained weight, and those on mangels lost it. 
In the second experiment these results were re- 
versed. 

These trials will be of immense service in clearing 
away a great amount of exaggeration and miscon- 
ception regarding ensilage. They show that food 
prepared by this system is a valuable material, and 
when employed judiciously in conjunction with 
other substances, it can be used both for stock and 
dairy purposes. But there is nothing magical in the 
system ; it will not convert rubbish into good 
nourishing food. On the contrary, it is accom- 
panied with a certain loss of nitrogenous substance, 
and with a considerable degradation of it from the 
albumenoid condition to compounds incapable of 
forming the nitrogenous substances of animal in- 
crease or milk. It does not appear that woody 
fibre of a given degree of induration is rendered 
more soluble, and consequently more digestible, 
and hence there is no confirmation of the idea that 
coarse plants and grasses can be greatly improved 


parable with those which experience shows to be 
the best for animals during the winter months, and 
this being proved, it remains for the practical 
farmer to decide how far it is adapted to the condi- 
tions under which he works. To substitute silage 
for swedes and mangels would disorganise the suc- 
cession of crops on most farms, while, if it is to re- 
place the feeding of grasses off the land, it will in- 
troduce a more expensive system than the present. 
It appears probable that silos will be held in reserve 
against bad seasons, and that while they offer no 
special advantage in good years, they will be found of 
the greatest possible service when the state of the 
weather precludes the drying of the ripening crops. 





Note-Book on Plane Geometrical Drawing. With a Chapter 
on Scales and an Introduction to Graphic Statics. By 
Rosert Harris. London: Hamilton, Adams, and Co. 

The position of the author of this little volume, as 
art master at St. Paul’s School and examiner to the 
Board for Intermediate Education, Ireland, is a 
guarantee of his acquaintance with the requirements 
of the students for whose use his book has been 
especially prepared. Commencing with brief notes 
on drawing instruments and materials, with some 
general rules, the first half of the volume is devoted 
to practical geometry, the problems being well 
arranged and clearly dealt with, while the illustra- 
tions are carefully drawn to a good scale. Sections 
treating of cycloidal curves and geometrical pattern 
drawing follow, and then we have a collection of 
examples, including a large number of questions 
which have been set at examinations. 

Next comes a clearly-written section treating of 
scales of various kinds, followed by a hundred 
questions for examination, while, finally, there is a 
section dealing with graphic arithmetic and statics. 
This latter section is but a brief one, but from the 
capital judgment with which the problems have 
been selected, it is extremely suggestive, and calcu- 
lated to give the student an excellent insight into 
the subject of which it treats. 

In his preface Mr. Harris remarks that his note- 
book has been primarily written ‘‘to meet the re- 
quirements of students preparing for the entrance 
examinations of the Royal Military Academy at 
Woolwich, and to the “Royal Military College at 
Sandhurst ;” there are, however, we think numbers 
of other students who will appreciate its value. 
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LIQUID FUEL. 

A STRUGGLE between Russian and American 
petroleum for possession of the markets of Western 
Europe is imminent, and in view of the fall of 
prices likely to follow the competition, the question 
of the use of liquid fuel is rising in importance. A 
short time ago“ we gave an ample and graphic 
account of the oil regions of the Caspian, describing 
their extent, the method of collecting and refining 
the oil, and more particularly the means of trans- 
port by which this long neglected source of light 
and heat has been made available at a reasonable 
cost over the whole of South-East Russia. It is the 
energy and capital introduced into the transport of 
Russian petroleum which has been the cause of its 
recent extension, and there is good reason to believe 
that the same methods which have carried it through 
Russia will, in a short time, bring it to this country. 
Already several shiploads have arrived in Liver- 
pool in barrels, but as soon as a pipe line is laid 
from the Caspian to the Black Sea, a distance of 
402 miles, or even a part of the way, we may 
expect to see cargoes in bulk. Whether the price 
will allow the oil to compete with coal here is 
a doubtful point, but it is possible to decide at 
what rate it must be sold for the two fuels to 
stand on an equality of cost. With this object in 
view we propose to continue the account of the 
quantitative experiments made by Mr. Thomas 
Urquhart on the Grazi-Tsaritsin Railway of South 
Russia, which we commenced on pages 578 and 600 
of vol. xxxv. During the interval of more than two 
years which has passed since Mr. Urquhart cour- 
teously placed his information at our disposal, he 
has continued to work in the same direction, and 
has completely abandoned the use of coal on the 
engines under his charge, so that not only has he 
been able to make exact tests, but to make them on a 
scale which lifts them from the category of experi- 
ments into that of a commercial experience. A 


* See ENGINEERING, vol. xxxvii., pages 171, &c. 
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general account of these recent methods of burning 
petroleum refuse on locomotives was laid before 
the Institution of Mechanical Engineers at the 
Cardiff meeting, and from that source and later 
information supplied to us by Mr. Urquhart, we 
are enabled to complete the history of the present 
attempt to find a cheaper combustible than coal. 

In our former article we described many apparatus 
for the purpose of pulverising petroleum refuse, and 
bringing it into a condition in which it could be 
burnt without the use of a wick. Among these 
were pulverisers by Lentz, by Artemeff, by 
Brandt, by Nobel, by Kérting Brothers, and by 
others. All these were more or less unsatisfactory, 
the flame was very intense, the heating of the fur- 





nace unequal, and there was a large production of 
smoke and soot, together with much leakage and 
a difficulty in regulation. These defects did not 
show themselves so strongly on steamboats, where 
the early trials were made, for when once the appa- 
ratus was set there was no need of regulation, and the 
tubeplate was at a very considerable distance from 
the origin of the flame, and received a fairly uniform 
heating. The chief annoyance afloat rose from the 
constant choking of the nozzles by grit and dirt, 
and so frequent was this, that the pulverisers were 
often mounted in duplicate, in order that one might 
be cleaned while the other was in action. The 
nozzles were long and narrow orifices from 0.02 in. 
to 0.08 in. in width, and consequently every 











particle of solid matter stuck in them, and inter- 
fered with the flow ofthe oil. But when the pul- 
verisers were applied to locomotives the conditions 
proved to be quite different, and a host of fresh 
difficulties had to be encountered. In the first 
place Mr. Urquhart devised a new form of injector 
or pulveriser, in which the orifice, through which 
the petroleum flows, is adjustable, and can be swept 
out by the steam, so that if the outlet becomes 
choked, the opening can be enlarged, and this can 
be thoroughly cleansed without interfering with 
the working, otherwise than by increasing the flow 
of oil for a few moments. The latest form of this 
injector is shown in Figs. 1 to 4, above. A 
tube is fixed through the double walls of the 
firebox to admit the nose of the injector, around 
which a space is left for air to be carried in 
by the jet. The oil runs down a pipe, which 
ends in the external nozzle of the injector, while 
the steam passes through the inner nozzle, which 
it enters through a ring of holes, the steam 
and oil cavities being separated by a stufting-box 
packed with asbestos. This packing is renewed 
once a month. The steam supply is regulated by a 
valve on the pipe and independent of the injector, 
while the oil supply is increased or diminished by 
screwing the steam nozzle backwards and forwards 
in the external nozzle, and varying the section of 
the annular passage. This is effected by a worm 
and wormwheel, the latter of which is connected to 
the steam nozzle by a feather key, while the former 
is a shaft which terminates ina convenient positicn 
close to the fireman’s hand. Skill and care in 
regulation are two most important points in the use 
of this fuel on railways, in order to avoid smoke, 
and, at the same time, not to admit an excessive 
quantity of cold air. Every change in the opening 
of the regulator or the position of the link requires a 
corresponding alteration of the oil admission, while 
when the engine is at rest or running down an in- 
cline with the steam off, the flame must be extin- 
guished, and the firebox shut up by closing the 
dampers. Even under these conditions the steam 
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will continue to rise from the gradual emission of 
the heat stored in the brickwork of the firebox. 
When the stoppage is ended, or the incline passed, 
the flame is lighted again by first turning on the 
steam, and then gradually admitting the oil, which 
catches fire from the hot bricks without any ex- 
plosion. The dampers can then be opened and the 
full supply of oil turned on, according to the load 
and the character of the road. 

The injector which we illustrate represents Mr. 
Urquhart’s latest practice, and is not greatly dif- 
ferent from his first model. That, however, was 
somewhat complicated by the steam jet being made 
adjustable by a central spindle, which could be 
moved backwards and forwards to open and close 
the orifice, a device which was abandoned for the 
more convenient and equally satisfactory plan of 
having an external valve on the steam pipe. Spocket 
wheels and pitched chains served to convey the 
motion of the regulating wheel from the cab to the 
injector. The gland between the steam and oil 
cavities was not found in the early injectors, and 
was added to cure a slight leakage which occurred. 
In otherrespects no alterations have been introduced, 
and it is worth while to turn to the pulverisers of the 
earlier inventors referred to above, to notice how 
great is the simplification which has been effected. 
One striking point which can scarcely be missed in 





such comparison, is that Mr. Urquhart’s apparatus is 
entirely outside the firebox, and is screened from 
the radiant heat of the flame, while the earlier in- 
jectors were more or less inside the furnace and ex- 
posed to the fierce temperature which carbonised 
the oil on the outlet of the jet, and contributed even 
more than the dirt to the choking of the nozzle. 
Important as is the construction of the injector, 
however, the arrangement of the firebox or com- 
bustion chamber is more so, particularly in a loco- 
motive with its infinite capacity from leakage at 
numberless tubes, stays, and rivets. The expe- 
rience of forced draught on torpedo boats has shown 
that there is a decided limit to the temperature 
which a tubeplate can bear, and that if very highly 
heated flame be driven against it, there will be 
continual trouble. In the case of petroleum the 
flame is so hot that the sight hole through which it 
is observed has to be covered with coloured glass 
to protect the eyes of the fireman, and in the early 
experiments, it was found that the nuts on the 
inside of the firebox crown dropped off, so great 
was the heat brought to bear upon them. Further, 
while the direct impact of flame is detrimental to 
the plates, it is also unfavourable to perfect com- 
bustion of the gases. In the most recent types of 
the Siemens furnace a great advantage has been 
found in keeping the flame free both of the brick- 
work and of the objects to be heated, and although 
this of course cannot be followed in a boiler fur- 
nace, yet it is possible to let the principal part of 
the combustion take place in an area inclosed by 
glowing walls, which exercise no check upon the 
complete oxidation of the gases, but allow them to 
attain the full temperature before they meet the 
comparatively cold metal plates. 

Mr. Urquhart has devised many forms of combus- 
tion chamber, according to the class of engine to 
which they are to be applied, and to the teach- 
ings of experience. We illustrate five varieties. 
Figs. 5 to 7 show the firebox as used in pas- 
senger and six-wheeled goods engines. Opposite 


the lower part of the firebox there is built a stout 
wall, which is continued along each side (Fig. 7), 
terminating at the top with a skewback. An arch 
is thrown from side to side, and forms a top to this 
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combustion chamber, which is entirely open at the 
front. The jet plays on to the back wall, while 
the flames turn up under the arch above, fill- 
ing the box, and entering the tubes in tongues of 
fire. There are three ashpit doors, one at the 
trailing end and one at each side, and these can be 
opened to any extent by a chain and notched lever. 
Sufticient air to commence the combustion enters 
with the spray, which is protected by a brickwork 
screen from the main draught, until it reaches the 
mouth of the combustion chamber. Figs. 8, 9, and 
10 represent a modified arrangement for use 
during the severe frosts which prevail in Russia. 
The difference between the two is not great; the 
latter, however, has the back well carried up to the 
roof of the box, and perforated with numerous 
openings which are set at an angle (Fig. 9) and 
diffuse the heat over the tubeplate with great 
uniformity. The side of the box is partially 
protected, but the midfeather, shown in Fig. 7, 
is wanting. Figs. 11, 12, and 13 show a more 
recent construction of combustion chamber. In 
this no side doors are cut in the ashpan, the 
original front and back doors being utilised. The 
air which enters through the front door, is passed 
up through a thin brick channel A, and becomes 
heated before it comes in contact with the gases. 
Two cast-iron boxes BB are built into the brick- 
work in order to let a small quantity of flame gain 
access to that part of the tubeplate below the tubes. 
The entire heating surface of the sides of the box 
is likewise utilised by keeping the walls of the 
chamber a short distance from them, and allowing 
the flame to play between the two. The spray in- 
jector (Fig. 12)is placed in the ashpit, which is 
made very deep, and the hollow stay shown in 
Fig. 2, is not used. Figs. 14, 15, and 16 illustrate 
another modification in which there is preliminary 
heating of the air, while Figs 17, 18, and 19 are en- 
gravings of the combustion chamber of an eight- 
wheeled locomotive weighing 48 tons. 

In all these examples the brickwork acts the part 
of a reservoir of heat, tending to keep the furnace 
at a uniform temperature, and to maintain the com- 
bustion under the most favourable conditions. It 


likewise serves to light the spray when it has been 


turned out during a stoppage. When the boiler is 
cold the jet cannot be used, of course, as there is 
no steam to propel the oil forwards. Under such 
condition it is customary to first raise the steam by 
a temporary attachment to a stationary boiler, or 
a shunting engine, and then to create a draught 
by turning on a blower in the chimney. A hand- 
ful of burning waste or shavings is then placed in 
the combustion chamber, and the steam and oil 
turned on in succession. The oil immediately 
ignites, and when this is done the full supply can 
be given, the combustion being regulated until there 
is only a thin transparent smoke to be seen at the 
chimney top. Mr. Urquhart has also applied 
brick combustion chambers to all the stationary 
boilers, some twenty in number, under his control, 
Figs. 20 to 22 showing the method adopted with 
Cornish boilers. 

The petroleum is carried in a tank in the tender, 
formed by placing a bulkhead at the head of the 
coal space, and a cover over the top of it. There is 
a pocket made in the bottom to receive the water, 
which the oil picks up in its transit in barges, and 
the separation is aided by the heat which is re- 
ceived from the feed-water tanks on the tender, 
and from a special steam coil. When the tempera- 
ture falls to 12 deg. below freezing the use of arti- 
ficial heat is imperative. For a six-wheel locomotive 
the capacity of the tank is 34 tons, a quantity suffi- 
cient for 260 miles with a train of 480 tons gross, 
exclusive of engine and tender. 

(To be continued.) 





ELECTRIC LIGHTING AT SILVER- 
TOWN. 

One of the most interesting and important of the 
series of excursions which have been planned for 
the instruction or amusement of the various Com- 
missioners at the Colonial and Indian Exhibition, 
is that which took place yesterday at the India- 
Rubber, Gutta-Percha, and Telegraph Works, Sil- 
vertown. We propose to take advantage of the 
occasion to lay before our readers an account of 
those important works. In the present issue we 
shall contine our attention to the electric light in- 
stallation, and at an early date shall describe the 
manufacfuring plant. 

For some time past the telegraph works of the 








India-Rubber Company have been lighted by elec- 
tricity, the object being twofold, viz.; firstly, to 
show the adaptability of the electric light for use 
in factories where a very large variety of work is 
done ; and, secondly, to prove that this method of 
lighting is economical as compared with gas, espe- 
cially when carried out on an extensive scale. As 
the factory (see map, page 568) covers a large area, 
and there is this great variety of work in the 
several shops, it was decided that the plant would 
have to be mixed, i.e., partly are lighting and 
partly incandescent. The incandescent light plant 
has not yet been completely laid down, but ina 
short time it is hoped that it will have been ex- 
tended throughout the remaining portion of the 
works, viz., the engineering and instrument-making 
departments. 

ith one or two exceptions the whole of the 
generating plant is arranged on the ground floor of 
a building set apart for that purpose, and situated 
in the most favourable position at command. Built 
out as a wing to this building is the engine and 
boiler-house, in which have been placed two com- 
pound semi-portable engines with multitubular 
boilers, each engine being capable of indicating up 
to 130 to 140 horse-power when worked with 140 lb. 
steam pressure. Each engine drives on to a line 
shaft which is carried through a wall box into 
the main building, across the whole length of 
which the two shafts extend. Each of these shafts 
gives motion to ten sets of overhead counter- 
shafts with separate striking gear, these counter- 
shafts, in their turn, driving the dynamo machines, 
which are arranged in two rows across the building, 
a passage being left between them, so that they can 
be easily attended to. The dynamos used for the arc- 
lighting are of the double disc pattern, which was 
the then existing Silvertown type at the time the 
installation was commenced. Two machines are 
mounted on the same bedplate with their gene- 
rating coils, of the disc pattern, on the same shaft, 
and are so arranged that by means of a small 
switch on the frame of the machine, the change 
from full to half load, or vice versa, can be made 
instantaneously. Twelve of these machines were put 
down, each being capable of maintaining fourteen 
to fifteen arc lamps of 2000 candle-power, but in the 
normal condition of affairs only ten dynamos are 
required, the other two being kept in reserve. 

The incandescent light machines, four in number, 
are of the later pattern adopted (that is, machines 
with a cylinder armature of the Gramme type 
rotating between two vertical magnets having con- 
sequent poles at their centres). They are both 
lighter for a similar output, and more efficient than 
the machines of the older type, an example being 
shown in the perspective engraving on page 568. 

The leads from the are light machines are con- 
ducted overhead to switch-boards, inserted as 
panels in the wall of a small test room situated at 
the end of the passage-way facing the machines. 
These switch-boards (Fig. 2) are built up of two 
sets of insulated brass bars, one set let into the 
face, and the other at right angles to the first, 
into the back of a board. The leads from the 
machines are connected to the front bars, and 
the lamp circuit leads to the back bars ; each front 
bar has a row of plugholes in it, one hole being 
carried through into each of the back bars, so that 
by means of two plugs any machine can be con- 
nected to any circuit, the leads of which come to 
the switch-board. These plugs, however, are never 
used to break the circuit, a switch mounted on the 
top of the board in each lamp circuit being pro- 
vided for this purpose. Above each switch, and 
carried on the frame of the switch-board, is a 
current meter connected up with the circuit which 
that switch controls. This meter is also arranged 
that the normal working current deflects the index 
to its central position, but, should the current 
increase or decrease beyond the safe working limits 
of the lamps, the index makes contact with a stop 
on one side or the other, and closes the circuit of an 
electric bell which gives warning to the man in 
charge. In order to prevent the bell from ringing 
when the circuit is broken at the main switch, a 
small auxiliary contact in the bell circuit is fixed 
on the switch lever itself, and this breaks the bell 
circuit when the switch is open. Inside the small 
test room, at the back of these boards, are plug- 
holes in the machine terminal bars, to enable the 
attendant to take the electromotive force of each 
machine, and also plugholes in the lamp cir- 
cuit bars to enable him, without breaking the cir- 
cuit, to plug in or out resistance coils which are 





fixed to the walls of the room above the switch- 
boards. 

The leads from the incandescent light machines 
are brought in a similar manner to a terminal 
board, connection being made between the machine 
terminals and the terminals of the lamp circuits, by 
bars of copper, of a section suitable for the heavy 
currents to be dealt with. As there are about 
thirty conductors leading from this test room to the 
various circuits, it was decided to lay them under- 
ground. For this purpose a concrete trench was 
made, running the whole length of the main road, 
with branch trenches leading off on either side to 
the buildings to be lighted. The conductors, which 
were all of ample size for the current to be carried 
by them, and well insulated with india-rubber and 
put under lead, were drawn into the trench after it 
was covered up, manholes having been provided at 
every junction of the main and branch trenches, 
This method of running the main leads has proved 
quite satisfactory, as we are informed that although 
these leads have been down now for three years in 
a trench which, for at least six months out of the 
twelve, is full of water, there has never been any 
failure of insulation nor any expense incurred after 
the first cost of making the trench and putting the 
leads into it. 

The are lamp in use, of the Silvertown type 
(Fig. 1), has a clockwork movement, the last wheel 
of the train being governed by a detent, actuated 
by an electro-magnet wound in derivation. These 
lamps, of which there are altogether 137 of 2000 
nominal candle-power inside the buildings, and 10 
of 3000 nominal candle-power in the yard, are 
each connected with a switch, so that they can be 
cut out for trimming purposes, &c., without inter- 
fering with the other lights in the circuit. The 
inside lamps are suspended from the ceilings of the 
shops, lowering gear being provided where it would 
not be possible to trim them in their normal posi- 
tion ; the outside lamps are carried on jibs fixed 
on ribbon poles or on the corners of the buildings, 
and are all fitted with gear for lowering them from 
their normal position, which is about 40 ft. above 
the ground. It is claimed for these lamps that the 
clockwork movement gives them a good steady feed, 
and renders it easy to regulate them, so that they 
are not liable to overfeed when subjected to vibra- 
tions from heavy machinery, such as is in use in 
the cable and india-rubber departments. 

The incandescent lighting, at present in working 
order, comprises nearly 800 lamps, distributed in 
the waterproof, hose, belt, and other workshops of 
the india-rubber department, the ebonite shops, 
and general offices. This number will, however, 
be increased to about 1100 when the engineering 
and instrument departments are completely fitted 
up. The lamps used are of 100 volts and 16 candle- 
power, and are arranged in parallel, the lamps in 
each circuit being divided up into several sub- 
sections, each controlled by a switch, it being 
found unnecessary, except in a few cases, to 
put on a separate switch to each lamp. As be- 
fore stated, all the power for these lights is 
not obtained from what may be called the 
central station, the two exceptions being: 1. 
In the telegraph cable shops, where, although 
under ordinary circumstances the forty-six lights 
in use are run from the central station, provision 
has been made to run them from the engines in the 
various shops, in case, as frequently happens, lights 
are wanted all night in any of the cable shops. 2. 
In some parts of the india-rubber department the 
light is required throughout the day, and a dynamo 
has been put down and is driven from an engine 
supplied with steam from the main boilers of the 
india-rubber department. This circuit, however, 
is still connected with the central station, so that 
if necessary the lights could be run from that place, 
or, on the other hand, a circuit generally run from 
the main dynamos could be supplied with current 
from the machine in the india-rubber department. 
As this machine frequently runs from 6 .™. till 
9 p.M., it will be seen that a considerable economy 
is effected by its use, as otherwise it would be neces- 
sary to keep up steam in the main electric lighting 
boilers and run one of the main engines with its 
shafting in order to supply current for about 100 
lamps, that being about the number required 
throughout the middle of the day. 

We regret that we are unable to give in a tabu- 
lated form any exact figures respecting the compara- 
tive cost of lighting these works by gas and by 
electricity, because the actual floor space to be 
lighted has in the last four years been increased 
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from about 6}? acres to 10 acres, or nearly 50 per 
cent., and because the cost of lighting these new 
buildings by gas can only be got approximately by 
calculation, as the majority of them have never 
been fitted up for gaslight at all. We are informed, 
however, that a comparison made in the following 
manner shows highly satisfactory results. The 
cost of gaslighting for the year 1885 was calcu- 
lated as being equal to the average of the gas bills 
for the years 1881, ’82, ’83, multiplied by the ratio 
of the floor space to be lighted now, to that which 
was in use in 1882, no addition being made to the 
bills for interest or depreciation of gas plant. The 
cost of the actual lighting for 1885 was taken as 
equal to the cost of the gas used during the year, 
added to the cost of maintenance of the electric 
lighting plant, with 10 per cent. on the total capital 
outlay for interest and depreciation. These figures 
show a saving of between 16 and 17 per cent., 
and this will be still further increased when the 
remainder of the incandescent lights are in use, as 
the only additional plant required will be lamps and 
branch leads, the power and main leads being already 
provided. 

This result is especially gratifying to the com- 
pany, as the dynamo machines, the cotton-covered 
wires, the arc lamps, leads, switches, and other 
fittings have all been entirely manufactured by 
themselves at Silvertown, and the whole installa- 
tion has been planned and carried out by the per- 
manent staff of their electric light department. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on May 22, 
1886, Professor Balfour Stuart, President, in the chair, 
Messrs. C. A. Bell, G. C. Johnson, and James Swinburne 
were elected members of the Society. 

The following communications were read : 

“On the Sympathetic Vibrations of Jets,” by Mr. 
Chichester A. Bell. It has been assumed hitherto that a 
gaseous or liquid jet vibrates under the influence of a 
limited range of tones only, effective tones being those 
which do not differ greatly in pitch from the normal or 
proper tone of the jet, discovered by Savart and Sond- 
hauss. The author has found, however, that when 
the pressure under which a jet escapes is not too 
great, the latter is affected by all tones lower than 
the normal, as well as by some above it. Changes 
may be excited in a jet of either kind by vibratory 
motions of the jet orifice, or of the fluid behind, or 
external to the orifice. These changes take the form of 
slight swellings and contractions, which become more pro- 
nounced as the fluid travels away from the orifice, and 
finally cause the jet to break or become discontinuous at a 
distance which depends upon the intensity of the initial 
disturbances. At any point within the continuous portion 
of the jet the successive swellings and expansions repre- 
sent both the form and the relative intensities of vibrations 
impressed upon the orifice ; and the jet is therefore capable 
of reproducing very complex sounds, such as those of 
speech and music, 

A vibrating jet of air does not, however, emit sound 
when it plays in free air, or into the wide end of a tube 
communicating with the ear; but when it plays against a 
very small orifice in the end of a hearing tube, loud 
sounds may result. This reproduction is most intense 
when the hearing orifice is placed in the axis of the 
jet, just within the breaking point, but becomes gradually 
feebler as the hearing orifice is moved towards the jet 
orifice, or out of the line of its axis. Beyond the 
breaking point the sounds from the jet at first become 
confused, and finally are lost. A jet of gas, like a liquid 
jet, only vibrates so as to produce its normal time when 
it strikes upon some obstacle which serves to diffuse the 
disturbances due to impact, or throw them back upon 
the orifice. The vibrations of an air jet are also loudly 
reproduced as sound, when it is directed against a small 
flame below the apex of the blue zone. 

Liquid jets are but slightly sensitive to aérial sound 
impulses, but become highly sensitive when the jet tube 
is rigidly attached to a sound board. The vibrations of a 
jet so mounted are best perceived as sound when the 
stream strikes upon a rubber membrane tied over the end 
of a narrow tube which communicates with the ear. For 
accurate reproduction of speech and sounds in general, 
the jet should be at such a pressure as to respond visibly 
to anote of about 4000 vibrations per second; and the 
membrane should be at such a distance from the orifice 
that the jet never breaks or becomes discontinuous above 
its surface. 

The vibrations of very fine jets of any conducting 
liquid become loudly audible when a portion of the jet or 
the ‘‘nappe” formed when it strikes upon a flat surface, is 
included in circuit with a battery and a telephone. This 
may be accomplished by letting the jet impinge on the 
end cf an ebonite rod, through the centre of which passes 
a platinum wire; the upper end of the rod is surrounded 
by a short tube or ring pe got lr ch the upper margin of 
which forms a continuous, slightly convex surface with 
the exposed end of the central wire and the ebonite. The 
wire and ring form the terminals of the circuit which is 
completed through the nappe. Distilled water containing 


2bo th of its volume of pure sulphuric acid is recommended 
as the jet liquid. 

The author advanced a new theory to account for the 
— of the vibratory changes in liquid and gaseous 
jets, 








‘*On some Thermodynamical Relations,” Part V., b 
Professor W. Ramsay and Dr. S. Young. In Parts iD 
and ITI. of this series of papers it was shown that the ratio 
of the absolute temperatures of any two bodies correspond- 
ing to a given vapour pressure bears a simple relation, to 
the ratio at any other pressure, which may be expressed 
by the equation R’ = R + c(t! —t); where R! and R are 
the two ratios, cis a constant, and ¢! and ¢ are the tem- 
peratures of one of the two bodies, The determination 
by Schumann (Pogg. Ann. N.F. 12, 46) of the vapours of 
methyl formate, and twenty-seven homologous ethers 
made it possible to compare the vapour pressures of a 
large number of bodies belonging to the same class. It 
was found that when the ethers were compared with 
ethyl acetate, which was taken as the standard, in every 
case c = 0, and, therefore, R! The temperatures 
corresponding to the three pressures, 200 mm., 760 mm., 
and 1300 mm., are given by Schumann. Taking the mean 
value of R for those pressures as correct and recalculating 
the temperatures, the greatest difference between the found 
and recalculated temperatures is 0.7 deg. Cent. The vapour 
pressures of water or any one of the ethers being accu- 
rately known, it is sufficient to determine the boiling 
point of any ether belonging to this class, in order to con- 
struct its vapour pressure curve. The absolute tempera- 
ture corresponding to the pressures 200 mm. and 1300 mm. 
for any ether are .89795¢ and 1.04882, where ¢ is the boiling 
point at normal pressure in absolute temperature. 

A gridiron slide rule by Mr. Stanley, designed by Mr. 
Vhadies was explained by Mr. C. V. Boys. It was 
equivalent to a slide 60 ft. lew and performed multipli- 
cation and division with an error not exceeding the 

1 
40,000" part. 

Specimens of safety explosives and their results in 
shattering blocks of lead were exhibited by H. Sprengel. 








MISCELLANEA. 
Tue fleet of the Peninsular and Oriental Company now 
consists of nearly 180,000 tons of shipping. 


A congress of Chambers of Commerce will be held at 
the Colonial and Indian Exhibition on the 6th and 7th of 
July next. 


Messrs. Harper’s (Limited), of Aberdeen, the well- 
known wheel and pulley makers, have opened a London 
office at 110, Cannon-street, E.C. 


A telegram in the Gaulois reports the loss of a torpedo 
boat off the coast of Corsica. She was sunk during the 
night while manceuvring against ironclads. 


The new torpedo cruiser Cossack has been launched 
from Messrs. J. and Thomson’s yard. She carries 
fourteen guns, and is 4000 indicated horse-power. 


Lord Ripon has stated in the House of Lords that six 
additional 43-ton guns ‘‘ of the best description ” are to be 
constructed. They will be ready in from twelve to four- 
teen months. 


The Cockerill Company has constructed in its ship- 
building yard at Hoboken, near Antwerp, three fast mail 
steamers for the Belgian Government, to serve for the 
Ostend-Dover line. 


A trial has been made of the armament and gun 
mountings of H.M.S. Impérieuse, The heavy guns were 
found to have a range of 10,800 yards, with an elevation 
of 12 degrees. 


A return is to be issued of the pressures obtained in the 
43-ton gun near the muzzle with different powders ; or if 
no such information is obtainable, the pressures in the 
gun nearest in calibre to the 43-ton gun. 


The directors of Richard Hornsby and Sons (Limited) 
have announced the payment on the 14th inst. of an 
interim dividend of 3s. 6d. per share for the half-year 
ending March 81, being at the rate of 5 per cent. per 
annum. 


Orders have been issued from the War Office for the 
immediate distribution of 1000 rifles of the new Enfield- 
Martini pattern to the Army for experimental purposes. 
The trial is to last six weeks, and full reports are to be 
made. 


Twenty years ago the Bangalore, which has been 
recently sold by the Peninsular and Oriental Company, 
was the largest vessel they possessed, her tonnage being 
2500 tons. The first mail steamer employed by the com- 
pany was 206 tons burden. 


In answer to Lord Elphinstone Lord Ripon has stated 
in the House of Lords that the experiments to be made by 
firing at the Resistance would be of an extensive kind, 
but no facilities were offered for testing the effect of shot 
striking a conning tower. 


A committee has been appointed by the Admiralty in 
connection with the reorganisation of the dockyards. It 
consists of Sir G. Fitzgerald, President, Mr. Audry, Pro- 
fessor Elgar, Mr. M‘Hardy, Mr. Main, and Mr. F, H. 
Miller. Mr. Gordon Miller is secretary. 


Messrs. Yarrow and Co. have just completed for the 
Japanese Government a torpedo boat which is 166 ft. in 
length and 19ft. beam. It is a twin-screw boat, and the 
engines will be 1400 indicated horse-power. All the 
vulnerable parts will be protected by 1 in. steel armour. 


On Saturday afternoon the express from Manchester to 
Buxton came into collision with a London train at Stock- 
port Junction. Both trains were running in the same 
direction, and the collision took place at a crossing. The 
Buxton train was crowded with passengers. Several per- 
sons were injured. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending May 30, 





amounted, on 15,2714 miles, to 1,168,273/., and for the 
corresponding period of 1885, on 15,111} miles, to 1,291,9027., 
an increase of 159} miles, or 1 per cent., and a decrease 
of 123,629/., or 9.5 per cent. 


The revenue of the Dominion of Canada for the eleven 
months ended the 31st of May was 29,685,856 dols. The 
expenditure during the same period was 32,018,874 dols. 
After deduction, however, of the outlay on account of the 
rebellion in the north-west territory, amounting to 
2,802,071 dols., there is a surplus of 469,053 dols. 


The Council of the Institution of Civil Engineers is to 
have the honour of entertaining at dinner on Wednesday, 
July 7, the Executive Commissioners of the Colonial and 
Indian Exhibition, with other representatives from the 
colonies and from India. The Institution now numbers 
5174 members of all classes, very many of whom are ac- 
tively employed in the British colonial and Indian 
empires, 


Some interes ing torpedo experiments have been re- 
cently carried out in the Solent. They were undertaken 
in consequence of a German steamer having entered the 
harbour of Vladivostock passing through a line of mines, 
and being unconscious of danger. It was proved, how- 
ever, that it would be hopeless for any vessel to pass 
through a mine field laid out in accordance with our 
present system. 


We hear that Messrs. Thomas Larmuth and Co., en- 
ae Cross-lane, Salford, are supplying to Messrs. 

forrison and Mason, contractors, Glasgow, the whole of 
the plant required for both ends of the tunnel on the 
Loch Katrine Water Works for the Corporation of Glas- 
gow, consisting of engines, boilers, pumps, blowers, air- 
compressors, the ‘‘ Hirnant” rock drills, rock drill car- 
riages, air pipes, &c., in fact all that is required for the 
job. 

The Earl of Camperdown’s Select Committee on the 
several Bills breught in by Lord Bury (Viscount Ashford), 
Lord Rayleigh, and Lord Houghton (on behalf of the 
Government) to amend the Electric Lighting Act of 1882, 
have presented a report as the result of their secret de- 
liberations. This report has not yet been published, but 
it is understood that it advises the rejection of Lord 
Bury’s and Lord Rayleigh’s Bills, and the adoption of 
Lord Houghton’s, with some amendments. 


The Admiralty Committee appointed to investigate the 
causes of the defects of the new unarmoured corvette 
Calypso, 16, have completed their inquiries and are now 
considering their report. The dockyard authorities at 
Sheerness, where the Calypso is refitting for sea, have re- 
ceived instructions to get the vessel out of hand with all 
possible despatch, and the mechanics engaged in repairing 
the defects connected with her propeller have been 
ordered to work day “and night in relief parties so as to 
enable her to take her departure with the Training 
Squadron. 


Messrs. Dorman, Long, and Co., of Middlesbrough, are 
now rolling joists of ordinary sections from 3 in. to 20in. 
of a quality of iron capable of sustaining a tensile strain 
of 26 tons per square inch and elongating 10 to 15 per 
cent. They are also preparing to roll special sections of 
joists, such as the following: 8 in. by 7 in., 9 in. by 7in., 
10in. by 9in., 12in. by 9in., 14in. by 10in., 16in. by 
10in., 18in. by 10in., 20in. by 10in., to be used as sub- 
stitutes for compound and rivetted girders. They keep 
5000 tons of joists in stock at Middlesbrough and 2000 
tons at their London agents, Messrs. W. H. Lindsay and 
Co., of 14, South Wharf, Paddington. 


The Impérieuse carries four 24-ton 9.2 in. guns in bar- 
bettes, six 6 in. breechloaders, four rapid-firing 6-pounder 
Hotchkiss guns, six Nordenfelt guns on the flying decks, 
and two Nordenfelts and a Gardner machine gun mounted 
in each of her two mainteps. The heavy barbette guns 
are made entirely of steel. As cletnaile designed the 
guns weighed 18 tons, but as they were not considered 
strong enough to withstand the,strain of the full charges, 
the chase was considerably strengthened. The guns firea 
reduced charge of 874 1b., and a full charge of 175 1b. of 
brown prismatic powder, and expel a projectile weighted 
up to 3801b. The guns are mounted upon the largest 
uhniae carriages yet manufactured for the service, and 
the breech mechanism, as well as the whole of the load- 
ing movements and training, are performed by manual 
labour. 


Electric lighting is now gradually finding its way on 
the north-east coast into the comparatively small pas- 
senger and goods steamers built on this coast. The 
Alejandro, a small yacht-built steamer of about 1000 tons, 
just finished by the Sunderland Shipbuilding Company, 
and intended for the Mexican passenger coasting trade, 
has been fitted throughout with the electric light to the 
total exclusion of oil. The number of 18 candle-power 
incandescence lamps is 75, two deck clusters of 12 lamps, 
each being supplied for use when discharging cargo. The 
whole of the work was carried out by Messrs. Dorman 
and Smith, of Manchester. The same firm has also been 
entrusted with the contract for lighting the Euterpe, a fine 
passenger steamer now building for the Austro-Hun- 
garian Lloyd’s by Messrs. J. L. Thompson and Sons, of 
Sunderland. 


The electric illumination of the Exhibition at South 
Kensington this year is chiefly noticeable for the coming 
to the front again of the well-known Brush system. The 
lamps erected by the Brush Corporation this year (owing 
to a very slight alteration in the electrical arrangement) 
show a great improvement on former lamps, and the 
slight temporary flicker that was sometimes observable in 
the old type Brush lamp has now entirely disappeared. 
The Brush Corporation have their lamps in many of the 





important divisions of the Exhibition, as shown by the fol- 
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ELECTRIC LIGHTING AT SILVERTOWN. 





(For Description, see Page 566.) 
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lowing list: Main Entrance, 6; North Court,19; \ 
Court, 39 ; South Court, 10; Annexe, 3 ; South Prom 
mast and Colonial Market, 13 ; Colonial Dining-roon 


by three separate engines. There are other Brush lamps 
and dynamos used for lighting the grounds. hese are 
used by Messrs. W. and J. Galloway, and are not under 
the management of the Anglo-American Brush Electric 


Liddle 
enade 
18 and 


School of Cookery, 6; Duval Dining-room, 6; East Arcade, 
16; East Gallery, 26; East Annexe, 6: Chinese Tea Par- 
lour, 4; Jungle, 4; House in Promenade, 2, The lamps 
are so arranged that the circuits interlace, and no two 
contiguous lamps are on the same circuit ; by this means 
the possibilities of total extinction are very much dimi- 
nished. The whole of the lamps are maintained by six 
running Brush dynamos and two spare. These are driven 





Light Corporation. The particulars of the machines are : 
One F 3 Victoria compound dynamo giving 44,000 watts, 
driven by a Galloway engine in the West Quadrant near 
the conservatory. One No. 7 L Brushdynamo, driven by 
Galloway engine, supplying current for 20 Brush arc 
lamps; 18 on the mast in grounds and two in the West 
Quadrant over engines, 





Circuit Leads ‘“P’ 


Fig. 2. 
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Note, Dotted lires show connections in the Switch Room, 






































A Blue Book has just been published on the Dockyard 
Expenses Accounts (shipbuilding and dockyard trans- 
actions) for the year 1884-5, together with the report of 
the Accountant-General of the Navy and Controller of 
Navy Pay. It appears that, with an actual expense 
of 369,7597. for armoured and 224,451/. for unarmoured 
vessels, there was an excess of expenditure over estimate 
of 53,0087. The gradual increase of expenditure on con- 
struction since 1879-80 is still maintained. In regard to 
contract construction there was an expenditure of 
309,5637., which was under the estimate by about 200/. 
Of this sum 178,595l. was for the construction of the 
armoured ship Benbow, and the rest for torpedo boats 
and unarmoured vessels. The expenditure upon ma- 
chinery for armoured vessels amounted to 290,249/., a 
sum greater by nearly 20,0007. than the estimate, and 
upon unarmoured vessels 162,946/., against an estimate of 
175,480/. The total cost of construction for the year 18 
set down at 2,242,070/., or with the addition of incidental 
expenditure 2,510,713. It is worthy of notice that the 
cost of turning out a completed ship has increased nearly 
double during the last sixteen years. Whereas in 1869-70 
the expenditure was 55/. a ton, in 1884-5 the cost was 
more than 109/. Indeed, to construct 10,000 tons of 
armoured and 5000 tons of unarmoured tonnage would 
for labour only cost about 80,000/. more in 1884-5 than in 
1878-9. The estimated expenditure, divided between 
dockyard, contract, and machinery, has steadily increased 
from 1,426,349/. in 1880-1 to 3,656,127/., which is the sum 
proposed for 1886-7. The expenditure on the total 
effective services is 10,418,000/. for the year 1885-6, an in- 


| crease of 1,583,2477. on the previous year 
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THE DEANE DIFFERENTIAL PLUNGER 
SINKING PUMP. 

Some time ago* we illustrated a very capital sink- 
ing pump constructed by the Pulsometer Engineering 
Company, Limited, of Nine Elms, London, and now 
we present to our readers another and more compact 
form of the same apparatus. The pump which forms 
the subject of our engraving, has been designed to raise 
12,000 gallons of water per hour to a height of 130 ft. 
with a steam pressure of 30 lb. It is erected in a 
mountainous district, where transit is exceedingly 
difficult, and for that reason it is made in parts, of 
which none exceeds 400 Ib. in weight. This has 
necessitated the cylinder, which is 20 in. in diameter 
and 16 in. stroke, being made in two pieces, which are 


~) 








bolted together, as shown. ‘There are two hollow 
plungers, the upper being 9 in. in diameter and the 
lower 13 in. ‘The upper plunger is stationary, and 
over it there slides a barrel, which is connected to the 
steam piston by two rods, one of which can be seen in 
the illustration. From the lower end of this barrel 
there projects the bottom plupger, a valve being fixed 
between the barrel and plunger, which together con- 
stitute a pipe moving with the steam piston. The 
lower plunger works in a barrel connected by stays 
to the steam cylinder; there is also a valve at the 
bottom of the barrel. 

Let us suppose that the steam piston is about to 
ascend, as shown inthe view, the suction pipe, pump, 
and rising main being full of water. As the bottom 
plunger rises the water follows it into the lower barrel ; 








* Vol. xxxix., page 482, 





NOBLES EXPANDING MANDREL. 


CONSTRUCTED BY THE 


BRITANNIA COMPANY, 


ENGINEERS, COLCHESTER. 
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at the same time the water in the upper barrel is forced 
into the upper hollow plunger, and thence into the rising 
main, the cross-section of the upper plunger being 
about half that of the lower. On the down stroke the 
water in the lower barrel is forced through the lower 
plunger and the valve, into the upper barrel and 
plunger, and thence into the rising main. Thus 
there is a continuous delivery on both up and down 
strokes. 

The valve gear is of the well-known Deane type, the 
stroke of the tappets, however, being reduced. The 
entire pump is exceedingly compact, and stands upon 
a very small floor space. It can be slung by chains in 
a shaft or well, and will work well with very little 
attention. It is particularly adapted for use with 
muddy and gritty water, as the stuffing-boxes are at 
the top of the respective barrels, and the valves are 
most accessible, 








EXPANDING MANDREL. 

Nosuie’s expanding mandrel, which is illustrated 
above, carries the pulley or other work to be turned 
on three slides F. The outer edges of these slides 
are parallel to the axis of the mandrel, while their 
inner edges rest in inclined grooves in the block A, up 
which they can be forced by the screw D and nut B, The 
mandrel is first set to a size which will admit of the 
work being placed onit. The whole is set in posi- 
tion in the lathe, and the cut started. If the friction 
between the slides and the bore of the pulley be not 
sufficient to overcome the resistance offered by the 
tool, the work will stand still, while the nut B, 
which is driven, is screwed along the mandrel, forcing 
the slides up the guides, until the required friction is 
gained. By unscrewing the nut C the tightening nut 
B will unscrew at the same time, one having a left and 
the other a right-hand thread. The makers are the 
Britannia Company, of Colchester. 








THE ‘‘COLLINGWOOD” GUN. 
To THE EpITOR OF ENGINEERING. 

S1r,—I have so often said that the Woolwich guns 
are unsafe, that the late failure of one of the Colling- 
wood’s guns does not surprise me. : 

The First Lord of the Admiralty and an ex-First Lord, 
in their speeches in the House of Lords on Friday last, 
show pretty clearly the line of defence, which it is hoped 
will in some degree break the storm of indignation which 
threatens to burst over the Ordnance Department. It 
amounts to this, that the delinquent gun was of an old- 
fashioned type, and that the future guns will be, and are 
being, made on an improved principle, which will be free 
from the defects of the guns of the type of which another 
has just burst. Also, that gun bursting is not an extra- 
ordinary thing with gunmakers. Krupp has! made guns 
which burst, the French have made guns which burst, so 
why should not we do the same? 

Leaving aside this second part of the defence, I go back 
to the first, and I ask, how are the defects of the new 
type guns, Marks I.and IT.,to beremedied? I ask further, 

o our Ordnance authorities know what the defects really 
a Unless they do, all talk about remedies is moon- 
shine. 

The 6in. gun which burst on board the Active was 
one of the new type guns of Mark II,, and a Committee of 
Inquiry, consisting mainly of members of the Ordnance 
Committee, after many ingenious efforts with cold chisels, 
files, lacquer, &c., failed to discover any other defect 
beyond that of asswmed bad material. 

i very much doubt whether the Committee which is 
now sitting to inquire into the failure of the Collingwood 
gun, will do much more than give us an assumed cause of 

ailure. 
Be this as it may, the language used by the Firat Lord 
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of the Admiralty, as well as that of the Surveyor-General 
of the Ordnance and the Secretary of State for War, 
points to the conclusion that these guns failed because 
they were not hooped with steel to the muzzle, and this 
chase-hooping is, we are told, to be applied to the eleven 
guns of the Collingwood type without waiting for the 
report of the Committee. 

t seems to be assumed that these guns burst because 
they were not strong enough in the forward part of the 
chase to resist the internal pressure of the powder gases. 
The Committee of the Ordnance, with associated mem- 
bers, appointed in February, 1885, appear to have come 
to the same conclusion, inasmuch as they recommended 
the chase-hooping to be applied to all the guns of large 
calibre. 

It seems further to be assumed that cocoa powder gives 
a much higher pressure near the muzzle than ordinary 
prismatic powder. 

Where is the evidence of all this? Can the Ordnance 
Committee produce a pressure curve showing that 222 lb. 
of cocoa powder fired in a 12 in. gun will give a pressure 
at 8 ft. from the muzzle which would imperil the safety of 
the gun ? 

I am quite sure they cannot. Let us examine into 
this a little. Assuming the strength of the powder burnt 
in a close vessel to be represented by the product of the 
volume of gaseous products multiplied by the temperature 
of combustion, we find the following comparison between 
cocoa and pebble powder : 

Cocoa 165,730 
Pebble ao a c* 182,170 
From which we may conclude roughly that the pressures 
from cocoa powder are about 9 per cent. less than from 

pebble under like conditions. 

Now it is easily shown that with a charge of 2221b. pebble 
powder, the pressure in the Collingwood gun at 8 ft. from 
the muzzle, could not exceed 7.54 tons per square inch. 
Assuming that with the same charge of cocoa powder, 
all the powder is burnt by the time the base of the pro- 
jectile os reached the same point, viz., 8 ft. from the 
muzzle (and this is the condition which would give the 
maximum pressure), this would give a maximum pressure 
of 6.86 tons per square inch, say 7 tons. 

The next question is, What would be the strain on 
the material of the gun at this point under this pres- 
sure? I believe the thickness of the gun at 8 ft. from the 
muzzle is 54 in. Ifso the strains on the metal would be 

Inner circumference... 12.23 tons per sq. in. 

Outer 99 " 5.23 ~ 

Now the elastic limit of the steel tubes tempered in oil 
is stated to be nearly 25 tons per square inch. Conse- 
quently the maximum strain was only about one-half the 
elastic limit. 

This certainly does not lead to the conclusion that the 
guns require hooping or strengthening at that point. But 
why then did the gun fail? I have not sufficient informa- 
tion to give anything beyond an opinion, but it will be 
an opinion based on something more than mere con- 
jecture. These are two distinct reasons which occur 
to me. 

1. Deterioration of the material due to the treatment it 
had received. 

2. Jamming of the projectiles in the chase of the gun. 

As regards the first, I am quite sure that the treatment 
of the steel tubes in the process of tempering and anneal- 
ing at Woolwich, is wrong. The tube is first annealed by 
raising it to a high temperature and then allowing it to 
cool slowly. It is then ‘‘ tempered,” or as it ought to be 
called ‘‘ hardened,” by raising it to a bright red heat, and 
then plunging it into cold oil. 

The Committee of February 7, 1885, recommended a 
further process, which consists in again raising it to 


nearly the temperature at which it was tempered, and 
then allewing it to cool slowly. There may be some mys- 
tery about this, but to ordinary common sense it would 
appear that this process is exactly the reverse of the pre- 
vious one and does away with its effect. 

However this may be, it does not affect the question of 
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the Collingwood gun, which was made before the Com- 
mittee made this recommendation. The Collingwood gun 
tube was then simply tempered or hardened by plunging 
when hot into a bath of cold oil. The oil filled the tube 
inside and surrounded it outside. The consequence of 
this was, that the hardening of the material of the tube 
took place simultaneously, inside and outside, in pro- 
— to the cooling, the intermediate part being at a 
1igh temperature. 

The final result of this process is, that when the tube is 
cooled down to ordinary temperature, the inside and out- 
side parts are in a state of high compression, whilst the 
intermediate part is in a state of tension, very consider- 
able at one particular point. This conclusion has been 
fully confirmed by actual experiment in France. 

M. Harmet, of St. Etienne, found that a gun tube, 
3} in. inside and 8 in, outside diameter, when tempered 
by total immersion, was in 9 state of compression at both 
the inner and outer circumferences, whilst an exactly 
similar tube, cooled entirely from the inside by a flow of 
cold oil, was incompression at the inner, and tension at 
the outer circumference. 

Now, in the first case, it is evident that some portion of 
the material must have been in tension, as this alone 
could cause the compression. The amounts of these 
strains, even ina tube only 22 in. thick, was very consi- 
derable, From M. Harmet’s experiments I have calcu- 
lated them, and they are shown in the following table 
and diagrams : 

lst Ring Cooled on both Sides. 


Inner circumference... 82 57 tons per square inch 
compression, 

... 19.81 tons per square inch 
compression, 


Outer 99 


2nd Ring Cooled from Inside only. 

Inner circumference... 25.4 tons per square inch 
compresssion. 

9.3 tons per square inch 
tension. 

The diagrams below represent approximately the con- 
ditions of the two rings after tempering. The second 
ring is in a condition very favourable for its endurance, 
but the first, Fig. 1, it will be seen, is just the contrary. If 
so great a difference of strains as that indicated by the dia- 
grams, varying from 32,6 tons compression to 25 tons ten- 
sion and back again to 19.8 tons compression, exists when 
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the gun is at rest, what will be its condition when under 
fire? What again, one may ask, will be its condition 
when under the action of hoops put on with an uncertain 
amount of shrinkage? What, at the point where a hoop 
terminates, and where there is an abrupt change of the 
strains at rest from the hooped to the unhooped part of 
the gun? What, again, will be the effort of internal 
pressure at the different localities ? 

I think it must be admitted that the condition of internal 
stress indicated on Fig. 1, is extremely unfavourable, and 
it is quite possible that the failure of these new type guns 
may be to some extent due to this cause. At any rate, 
the French seem to think so, for they have entirely dis- 
carded the system of tempering as practised at Woolwich, 
and adopted internal quenching exclusively. The Rus- 
sians, I believe, have done the same, and they have, 
moreover, quite abandoned the use of thick steel tubes. 

From the preceding remarks it may be admitted that 
the treatment of the steel may have a great effect upon 
its resisting power in the gun, and that very considerable 
uncertainty and danger may be due to improper treat- 
ment. 

There is another cause to which the failure may be due. 
It is quite possible that the projectile jammed in the 
bore, and if so, the fracture of the gun was inevitable, I 
think it ought to be possible to recover the muzzle portion 
of the gun > divers. If so, it ought to be done at what- 
ever cost. Were this done, it is not at all improbable 
that the projectile may be found in the recovered portion ; 
at any rate valuable evidence would be obtained as to 
the state of the rifling. 

J will now give briefly my reavon for thinking that this 
jamming action, or at any rate some powerful wedging 
action of the projectils, may have caused the gun 
to fail. The gun was rifled with the fatal increasing 
twist. Beginning with one turn in 100 calibres, it in- 
creases to one turn in 35 calibres at about 8 ft. or 9 ft. 
from the muzzle, and from thence continues with a uni- 
form twist of one in 35to the end. Now it is somewhat 
suggestive thatin the Active gun, as well as in the Col- 
lingwood gun, the point of fracture was very near the 
end of the increasing twist. This is the position in 
which the force to give rotation becomes a maximum, and 
it therefore becomes important to ascertain the value of 
this maximum in the present case. There is this difference 
between the uniform and the increasing twist, that 
whereas inthe former the pressure on the grooves is a func- 
tion of the powder pressure only, in the increasing twist 
it is also dependent on the velocity. 





R be the pressure against the grooves, 
P the powder pressure against the base of the 
projectile at any point of its course, 

V the velocity of the projectile at the same point, 
Then, for uniform twist, 

R=C.P.. . m 
And, for increasing twist, 

R=C'!,.P+C'y2_ , = ° . (2) 

Now it is this last term on the right-hand side of equa- 
tion (2) that consists the danger of the increasing twist. 
It becomes very large with large velocities, that is to say, 
as the shot gets near the muzzle. 

The liability of a shot to jam depends on the pressure : 
consequently the liability with the uniform twist is 
greatest when the velocity is small, and therefore the 
result of a jam would be comparatively small ; whereas, 
with the increasing twist, the liability to jam and the 
velocity increase together, and consequently the result is 
the more serious the more the projectile approaches the 
muzzle. 

Let us now see what would be the actual pressure 
against the grooves in the 43-ton gun at the end of the 
increasing twist, or about 8 ft. from the muzzle. The 
powder pressure at that point would be about seven tons 
per square inch, and the velocity about 1300 ft. per 
second, the weight of the projectile being 714 lb. Under 
these circumstances, the pressure against the grooves to 
give rotation would be 76 tons, on the assumption that the 
driving surfaces of the grooves were at right angles to the 
direction of rotation. 

In the Woolwich rifling this is not the case, the driving 
surface being nearly a quadrant of a circle. The effect 
of this is very considerably to increase the pressure normal 
to the surface. Theactual pressure would therefore be at 
least 105 tons, 

Now this is distributed over forty-eight shallow grooves, 
and is transmitted to a narrow ring of soft metal fixed to 
the base of the projectile. Under these circumstances it 
is quite conceivable that the metal would strip and get 
wedged in between the chase of the gun and the projec- 
tile, and so cause either a total or a partial jam, thus 
bringing the accumulated energy of the projectile, which 
at that point would be about 8400 foot-tons, into action to 
tear asunder the chase of the gun. 

Even if an entire jam did not take place, the wedging 
of the ring might bring a very heavy longitudinal strain 
on the chase, which, combined with the bursting strain of 
the powder gases, and a detrimental condition of the 
ee due to its precedent treatment, may have proved 
fatal. 

Whatever may have been the effect in this particular 
case, there can be no doubt that the increasing twist is 
injurious to the safety of the gun, and it is more so with 
the so-called slow-burning powder, than with those of a 
quicker nature. With the former the point of maximum 
pressure, though actually less in amount, is carried much 
further forward in the gun, and when it occurs the velocity 
of the projectile is greatly increased, although I still hold 
to the opinion I have so often expressed, that the increas- 
ing twist is a source of danger at all times, yet it is more 
so with the cocoa powder than with a powder which, 
though giving a higher pressure, gives that at a part of 
the gun where the velocity of the projectile is compara- 
tively small, and the strength of the gun very much 
greater. 

It is a Jamentable fact that all the Woolwich breech- 
loading guns, from the 63-ton gun downwards, are rifled on 
this dangerous system. In spite of the conclusions arrived 
at by the Thunderer’s Gun Committee, I have not the 
slightest doubt, that the gun on which they reported was 
never double-loaded at all, and that it failed simply by 
the dangerous action of the increasing twist. It is not im- 
probable that the disaster on board the Collingwood was 
due to the same cause. 

Be this as it may, it is quite certain that it was not due 
to the steel tube being too thin to resist the internal pow- 
der pressure. I therefore do not think that the chase- 
hooping will make such guns safe. Unfortunately for 
the country, the 63-ton guns were designed on the same 
type, as were also the 10-in., 9.2 in., 8 in., and 6-in. guns, 
and though these have since been ordered to be chase- 
hooped, I cannot admit that that process has made them 
into safe guns, except with very reduced charges. 

It is no use disguising the fact. Our new type guns, 
which Colonel Maitland described to us at the Royal Ser- 
vice Institution in June, 1884, area failure! He then 
gave usa list of guns, with their charges, weight of pro- 
jectile, and muzzle velocity. I venture to assert that of 
the Woolwich guns in that list not one will be a safe gun 
with the charges therein specified. 

The 43-ton gun was intended to fire 400 lb. of powder. 
The charge was reduced to 295 lb. and it has failed with 
222 Ib. ! The 63-ton gun in Colonel Maitland’s list is to 
fire 625 lb. of powder. It will probably be reduced by at 
least one-fourth, and will it then be safe? What hope is 
there for the future ? 

No doubt we will have further references to the Ord- 
nance Committee and further reports, but what con- 
fidence can any one put in the conclusions that these 
gentlemen may arrive at? “:ousque tandem / 

Yours, &c., 
Jas. A. LONGRIDGE. 

Greve d’Azotte, Jersey, June 3, 1886. 
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ENGLISH v. AMERICAN BRIDGEWORK. 
To THE Eprror or ENGINEERING. 

Sir,—In your issue of the 28th ult., appeared a letter 
from Mr. W. Shellshear, A.M.I.C.E., Sydney, New 
South Wales, in which he shows how ‘‘ American bridge- 
builders can successfully compete with England in the 
manufacture of bridgework.” 





The fact of an American firm wresting an important 
contract from English competitors, and placing the order 
for the material in England, as well as obtaining sub- 
contractors there, for the fitting and temporary erection 
of the work, goes a long way tv prove that there is some- 
thing very far wrong with the system adopted by Eng- 
lish bridgebuilders in getting out their work. As ex- 
plained by Mr. Shellshear, American bridgebuilders are 
required to provide, design, and detail drawings and strain 
sheets, along with their estimate, thus combining the work 
done in England by the civil engineer and the bridge- 
builder, me consequently reducing the cost of the con- 
tract by a sum, at least, equal to the commission charged 
by the engineer. The result of this practice is to call 
out all the originality, and to stimulate the ‘‘ go-aheadism” 
with which our American cousins are credited. In Ameri- 
can establishments, the principals—with very few ex- 
ceptions—understand their business thoroughly, both in 
theory and practice, and in choosing their assistants, 
they naturally look out for those whose training has 
been in accord with their own. The consequence of which 
is, that the staff is in a highly efticient state, each member 
able to tackle successfully any work which comes to hand 
and willing to work, and do it late and early, well know- 
ing that meritorious work alone is recognised, and suitably 
requited. In England, the bridgebuilder is called upon 
to tender for work, the complete design, detail drawings, 
and specifications of which are supplied, leaving him 
merely to take out the quantities, price them, and sub- 
mit his eatimate. He is thereby relieved of an immense 
amount of care and work, but at the same time the ten- 
dency is to reduce him to the level of a mere ‘* hewer of 
wood and drawer of water,” which in the majority of 
cases is his true position. 

There are a few—unfortunately too few — English 
bridgebuilders who if asked for a tender drawn up on 
American lines, t.¢., without the intervention of a second 
party, could and would easily beat any firm in existence 
in excellence of design, economy, and solid workmanship, 
But in the greater number of cases the English bridge- 
builder possesses not the smallest theoretical, and not tvo 
great a practical knowledge of his business. It goes with- 
out saying that the character of the assistants and staff 
generally will be of a calibre corresponding to that of the 
employer. Each member, conscious of his inefficiency, 
trusts more to retaining his position by the practices of 
the parasite rather than rely on his own doubtful talents. 
The work thefi is done in a shambling, awkward, trial and 
error system, which is only galvanised into actual work by 
the incessant clamouring of engineers and their inspec- 
tors. Is it then to be wondered at that the American 
bridgebuilder is more inventive, more economical, more 
scientific, and therefore more systematic and accurate 
than his English confrére? That the present system of 
tendering for work in England tends to foster a spurious 
set of bridgebuilders is quite clear, and unless that system 
is entirely done away with English bridgebuilders will 
tind themselves driven out of the foreign and colonial 
trade. The sooner that that day comes the better will it 
be for the genuine bridgebuilder, and the worse—de- 
servedly so—for the so-called bridgebuilder, who, like 
Jonah’s gourd, has sprung up in a night, and that he may 
quickly meet the fate of Jonah’s gourd is the wish of 

VIDE ET CREDE, 





THE PATENT LAW. 
To THE EpITOR OF ENGINEERING. 

Sir,—In the able articles on the administration of the 
Patent Law which have appeared from time to time in 
your columns, you have consistently warned patentees 
who chose to dispense with professional assistance in the 
conduct of their applications through the Patent Office, 
against relying blindly upon the presumed infallibility 
of the Patent Office in dealing with applications for 
Letters Patent, but your warnings have in many cases 
been unheeded. Those who have neglected to profit by 
your counsel are in all probability happily unaware of the 
consequences which have ensued in certain cases, but it 
may be useful to show how well founded your criticisms 
and warnings were. 

It having come to our knowledge that the Patent Office, 
in dealing with applications made by way of provisional 
specification accompanied by drawings, had initiated the 
practice of accepting complete specifications which, in- 
stead of being accompanied by further drawings as re- 
quired by Section 5 of the Patents, Designs, and Trade 
Marks Act, 1883, merely referred to the drawings that 
accompanied the provisional specification previously 
filed, we addressed to the Comptroller of Patents a letter, 
dated the 12th of January last, in which we questioned the 
legality of this practice and the validity of the patents 
granted upon what was a technically incomplete complete 
specification. 

Our communication was courteously acknowledged and 
taken into consideration, and we believe the matter was 
thereupon referred tothe legal advisers of the Crown to 
consider what was necessary to be done in respect of those 
patents which had already been sealed upon imperfect 
documents. 

As the result of this reference to the law officers of the 
Crown it has presumably been found necessary to re- 
habilitate those patents which have been sealed under 
the circumstances above referred to, and this is the object 
of the Bill which has just been introduced into the House 
of Lords by the Lord Chancellor intituled ‘An Act 
to remove certain Doubts respecting the Construction 
of the Patents, Designs, and Trade Marks Act, 1883, so far 
asrespects the Drawings by which Specifications are re- 
quired to be accompanied.” 

The preamble of the Bill recites ‘‘that doubts have 
arisen as to whether it is sutficient that a complete spect- 
fication refers to the drawings by which the provisional 
specification was accompanied, and it is expedient to re- 
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move such doubts,” and the second of the two clauses 
comprised by the Bill enacts that ‘‘no patent heretofore 
sealed shall be invalid by reason only that the complete 
specification was not accompanied by drawings, but re- 
ferred to those which accompanied the provisional specifi- 
cation.” 

Making due allowance for Parliamentary language, it 
is not too much to say that there is little doubt that until 
this Bill becomes law all those patents which were granted 
under the circumstances referred to are invalid, although 
the patentees have happily, for their peace of mind, been 
unconscious of the fact. 

_We are, Sir, your obedient servants, 
M. anp Wm. Crark. 

53, Chancery-lane, London. W.C. 








THE FRICTION OF MARINE ENGINES. 
To THE EDITOR OF ENGINEERING. 

Srr,—According to promise I send you tracings of fric- 
tion diagrams recently obtained from a set of small triple- 
expansion three-crank engines when the vessel was on the 
ground and the propeller entirely out of water, but other- 
wise precisely in seagoing condition, the bulkhead and 
stern glands being left as they were when the vessel was 
afloat, and the bilge filled for the circulating pump to 
draw from. The vessel had a considerable list to port as 
she lay aground, and this fact, added to the dryness of 
the lignum vite bush (which had no lubricant except the 
small amount of water which might have been retained 
by the water courses between the strips), would of course 
increase to some extent the power required. 

It is clear, therefore, that the power indicated by these 
diagrams is slightly in excess of the real work to be done 
in overcoming initial friction. The engines have 11 in., 
164 in., and 30 in. cylinders, and 21 in. stroke ; the usual 
working pressure being 150 lb., but on the occasion of this 
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experiment the pressure was kept at 80 lb., so as to render 
it easier to control the engines by means of the throttle 
valve only, and run them in full gear. 

The air pump is 9 in. in diameter single-acting, the cir- 
culating pump 64 in. in diameter double-acting, the feed 
pump 2in. in diameter, and the bilge pump 2} in., all of 
these being at work, and their stroke being 104 in. 

he low vacuum indicated is due chiefly to the want of 
sufficient water passing through the air pump to fill the 
clearance spaces; and seeing that the mean effective 
pressure on the low-pressure piston is only .56 lb., the low 
relative power in that cylinder is at once accounted for. 

The engines are fitted with a connecting-rod or ‘‘ radial” 
valve gear designed and patented by the writer, and both 
they and the vessel, a tug and passenger boat, were con- 
structed by his firm, Messrs. Cox and Co., of Falmouth. 

The full power of these engines is about 300 at 140 revo- 
lutions, and thus the initial friction and pump load to- 
gether amount to not more than 11 per cent. of the full 
indicated horse-power. 

It will be admitted that this result cannot be considered 
unsatisfactory, especially in view of the comparatively 
small size of the engines, Yours truly, 


WILLIAM Sisson. 
Falmouth, June 8, 1886. 











BLOW-HOLES IN STEEL. 
To tHE Epiror oF ENGINEERING. 

Sir,—Would you kindly allow me to point out that the 
word printed *‘ ores” in my letter of the 31st ult. should 
have been ‘‘ irons.” 

I do not presume to doubt the accuracy of Mr. Head’s 
statements with regard to the freedom of glass from blow- 
holes, when melted in ‘‘continuous gas melting furnaces” by 
radiant heat, but it should be remembered that the blower 
gathers his ‘* metal” from small pockets built opposite the 
doors and communicating with the large bath of ‘‘metal” 
by a hole at the bottom, and as there are fewer air bubbles 
at the bottom of the main tank than near the surface, 
the glass in the pockets contains proportionately fewer 
blow-holes than the bath. I am of opinion that these 
pockets help considerably to get rid of the blow-holes, as 
the glass being always drawn from the bottom of the tank, 





a sort of continuous fining goes on, which will be more 
effective, the greater the depth of the tank. 

A reference to the melting of “ flint glass” in closed pots 
is quite sufficient to show that the blow-holes in melted 
glass are not all due to contact of flame. 

Again, I have not said, as Mr. Head’s letter seems to 
imply, that a bath of steel melted by radiant heat is not 
more free from gases than if melted by contact of flame, 
but I do assert that the gases can be got rid of almost 
entirely in the latter case if the furnace and charge are 
mule mnanaged, and there are few men who know better 
than Mr. Head how much depends upon the manage- 
ment of the furnace and working of the charge; steel 
melting is not yet such simple work that an inexperienced 
man can be placed in charge of a furnace whether “‘ radia- 
tion” or *‘ contact,” and bring good steel out of it ; I there- 
fore contend that although fusion by radiant heat may 
help to get rid of the gases, it is not alone sufficient to 
insure their complete expulsion from the bath of steel. 

I am, Sir, yours very truly, 
Joun Harpisty. 

Britannia Iron Works, Derby, June 8, 1886. 





To THE EDITOR OF ENGINEERING. 

Srr,—I have read with much interest two letters on 
blow-holes in steel from Mr. John Hardisty. In last 
week’s issue he speaks of a portable converter and says 
after blowing 15 cwt. of steel he allowed it to stand 
18 minutes before teaming, and then cast 58 small wheels, 
all good ones. This is indeed something new and seems 
to fill up a gap in the production of steel for steel castings. 
I suppose a less quantity at a time may be blown than 
15 ewt. ; will he kindly inform your readers in your next 
issue if he knows of any plant by which from 2 to 5 ewt. of 
steel may be blown in a small portable converter, and if so 
from whom is the plant to be had. 

[The plant in question is made by Messrs. Davy 
Brothers, Sheffield.—Enp. E.]. 

Yours truly, 

London, June 9, 1886. STEEL. 








A NEW SAFETY CARTRIDGE FOR COAL 
MINES. 
To THE EpiToR OF ENGINEERING. 

Srr,—An account appeared in your issue for May 14, 
1886 (page 481), of a new safety cartridge for use in 
mines, whose action depends upon the production of hy- 
drogen gas. It was stated that 12 grammes of zinc pen 
produce 3.37 cubic metres of hydrogen, and the confine- 
ment of this volume in a space of 90 cubic centimetres 
means a pressure of 37,000 atmospheres. 

It is well known that 65.2 grammes of zinc produces 
2 grammes or 22.32 litres of hydrogen ; consequently 
12 grammes of zine will only yield 4.108 litres, or .368 
gramme of hydrogen. The pressure in the cartridge will 
accordingly be about 45 instead of 37,000 atmospheres. 

It isalso probable that the gas will be given off slowly as 
the pressure increases, and that a very considerable time 
must elapse before such a volume of gas is produced, as to 
burst the cartridge and detach the coal or stone, 

Yours faithfully, 
Watton Brown. 
3, Summerhill-terrace, Newcastle-upon-Tyne, 
June l, 1886. 








HIGH-SPEED ENGINES. 

To THE EpiToR OF ENGINEERING. 
Sir,—Having recently further investigated the subject 
of plus and minus pressure in engines, I find that the 
diagram representing the form consists of two triangles, 
and not twocurves, though somewhat modified by the 

connecting-rod. Yours truly, 

Ep. Cowper. 
6, Great George-street, Westminster, S.W., 
June 5, 1886. 





To THE EpiTor OF ENGINEERING. 

Sir,—In reply to the very fair letter by Mr. C. T. 
Porter, with reference to the above, which appeared in 
your issue of the 4th inst., I must admit the inaccuracy, 
in the working, pointed out by Mr. Porter; which appears 
to have arisen from the multiplier 4 having been used 
twice over. The angle of the connecting rod was not 
overlooked, as would be inferred from Mr. Porter’s letter ; 
but for the purpose of calculation the connecting rod was 
assumed to be infinitely long (see foot-note, ENGINEERING, 
vol, ii., page 375). 

Yours truly, 
Cuas. Louis Hert. 








Tue ENGINEERING Socrety, Kine’s CoLttece.—At a 
meeting held on June 1st, Professor Henry Robinson in 
the chair, Mr. Haskett-Smith read a paper on ‘‘ The Well 
of the Petersfield Water Works.” The author began by 
describing the position of Petersfield both geographicall 
and geologically, and gave a short account of the difficul- 
ties encountered in the selection of a suitable site. He 
then described the different strata through which the 
trial shaft was sunk and how water was reached ata 
depth of 54 ft. Pumps were erected and experiments 
made to find the maximum amount of water obtainable. 
It was discovered at this depth sufficient water would be 
supplied for the present population of Petersfield ; but as 
Petersfield is a growing town it was considered necessary 
to sink lower, and after the trial shaft had been consider- 
ably enlarged at the bottom to form a storage chamber, 
and the brickwork finished, a borehole was sunk and 
ample water is now obtained. The author then proceeded 
to describe the engines, boilers, pumps, &c., used in pump- 
ing the water from the well to the reservoir, which is 
about 550 yards distant. A consideration of the cost of 
construction clused the paper. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 29, 1886. 

Durine the past few days an unexpected upward 
tendency in leading railroad securities has been deve- 
loped, which may terminate at any time, as there 
seems to be a general lack of confidence among the 
smaller operators, as to the permanency of railway 
securities. A few lines of stock have held up well 
during the entire industrial depression, and less than 
usual risk has been taken—even by the regular specu- 
lators. They have been holding back for several 
weeks, but during the past few days have been re- 
appearing in the market and operating quite freely. 
The smaller dealers are apprehensive of a combination 
among some of the heavier speculators, and are creep- 
ing in rather cautiously. To-day’s reports from the 
interior, as far as Chicago and St. Paul, show that a 
slight improvement in railway traffic is developing 
itself, both eastward and westward, and that the 
railway managers are not cutting rates more seriously 
than they have been doing. Both the New York and 
Philadelphia markets have had on a head of steam 
during the past three or four days. A great deal of 
interest is being infused in the stock speculation. 
Several leading lines of stock have advanced. The 
Pennsylvania Railroad Company will issue new car 
trust certificates at 4 per cent., and place them at par. 
The Texas and Pacific Railway organisation is bein 
pushed quietly along. The Reading factions are stil 
quietly quarrelling. The enlargement of capacity is 
still going on in the leading iron and steel works of 
the country. Some 5,000,000 dols. will be invested 
this year in Pennsylvania lands, and between 2,000,000 
dols. and 3,000,000 dols. will be invested in Tennesse 
and Alabamw in blast furnaces and mills, The past 
week has developed very little strength, but prices 
have not declined as was projected. Steel rail buyers 
have been quiet. Railmakers report pricee firm at 
34 dols. for large lots and 36 dols. for small lots, and 
contracts placed thus far will reach about 1,050,000 
tons. The North-Western Railroad builders will be 
the heaviest buyers. Construction in ‘I'exas and in 
the South-West will also be quite heavy, while along 
the Gulf States a minimum of railway construction 
will be done. In the States east of the Mississippi 
river, most of the construction will be restricted to 
short lines for the purpose of developing local traffic. 
Labour agitations are gradually disappearing. The 
eight-hour movement has been practically a failure. 
In numerous instances employers have re-established 
the ten-hour rule, and there seems to be but little 
opposition exhibited by organised labour to this return. 
The Knights of Labour are holding a national conven- 
tion in Cleveland, Ohio, this week, and will likely 
continue into next. 








TWIN-SCREW HOPPER DREDGER FOR 
AUCKLAND, NEW ZEALAND. 

Tre twin-screw hopper dredger which we illustrate 
on our two-page plate and also on page 572, was con- 
structed for the Auckland Harbour Board by Messrs. 
Fleming and Ferguson, engineers, shipbuilders, and 
dredge machine makers, Paisley, under the super- 
vision of Mr. John Darling, superintendent engineer 
of the Union Steamship Company of New Zealand, 
who represents the Harbour Board in this country. 
This hopper dredger, besides having ample power for 
dredging operations, is fitted with twin screws, which 
propel the vessel at a speed of eight knots per hour, 
when loaded, and she is now proceeding under steam 
to New Zealand. The vessel is 172 ft. long by 32 ft. 
broad by 14 ft. deep. The hoppers have capacity for 
carrying 600 tons of dredged material. The dredging 
capability is 400 tons per hour raised from a depth of 
32 ft. The boat is fitted with two sets of independent 
compound surface-condensing engines, which indicate 
600 horse-power collectively, one pair driving each of 
the two propellers. The shafts of the propellers are 
connected by clutches to the after end of the crank- 
shafts, and the gear for driving the buckets is placed 
at the forward ends of the crankshafts. This gear is 
so arranged that either or both pairs of engines may 
be used for dredging. The two boilers are horizontal 
and multitubular, and are built entirely of mild steel ; 
they are constructed for a a pressure of 90 Ib. 
per square inch. The buckets, links, and pins are all 
in steel, also the wheels, shafting, tumblers, and other 
parts in connection with the dredging and mite 
gear. Triple-power independent steam crabs are fitted 
fore and aft for mooring the dredger, and keeping the 
buckets up to their work when dredging. Each of the 
crabs is fitted with three independent chain bar- 
rels, to allow of the three chains to be taken in, paid 
out, or held on at one and the same time, independently 
of each other. The hoisting gear for the bucket 
ladder is driven by a separate pair of horizontal en- 
gines, placed forward, and the whole movement is 
easily controlled by one man. Gearing for closing the 
hopper doors, after the discharge of the material, 
is also driven by a pair of independent engines, which 
close the doors in three minutes from the moment of 
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starting the engines, this being a great saving of time | 
as well as of manual labour. The dredger is fitted up | 
with all necessary accommodation for officers and 
crew, and also with storerooms and a workshop. 
Steam steering gear is fitted to aliow of quick handling 
when navigation is intricate, 

Before leaving the Clyde the vessel was fitted up 
completely, and her dredging, discharging, and steam- 
ing capabilities thoroughly tested ; all of which were 
performed to the entire satisfaction of those interested. 
On her arrival at Auckland she will immediately be 
put to work on the improvement of the harbour, and 
as her machinery is similar to that lately fitted by 
Messrs. Fleming and Ferguson to the dredger ‘‘ Kyle,” 
of Ayr, and which is doing dredging and discharging 
there at a cost of under a penny per ton, there is little 
doubt that she will fully realise the expectations 
formed regarding her. Messrs, Fleming and Fer- | 
guson make a specialty of dredger building, and have 





lately brought out several valuable improvements in 
y . P 


this class of machines, notably an improved method of 
traversing the bucket ladder to enable dredgers to cut 
their own flotation, and also a special form of hull 
with the same object. They also construct special 
types of dredgers for canal cutting, and for widening 
and deepening existing waterways, whereby such work 
can be carried on without interfering with the pre- 
sent traflic, 








Density or Liquip Arr.—M. Wroblewski has made a 
series of experiments to determine the density of liquid 
atmospheric air. The value found by experiment is 0.59 
at —146.6 deg. Cent., and 45 atmospheres of pressure. 
Calculations from the densities of liquid oxygen and 
nitrogen give the figure 0.6. 


Titpury Docks ARBITRATION.—Nearly eight months 


| ago the case for Messrs. Kirk and Randall, the plaintiffs, | 





was closed, after sixty-three days’ hearing, of which forty 
were occupied by the counsel for the Dock Company in 
the cross-examination of the plaintiffs’ witnesses. For 
three days the company’s counsel then argued to show 
that the arbitrator should nonsuit the plaintiffs. This 
he declined to do, and, instead, called on the company to 
commence their case for the defence. The company 
thereupon applied to the Court of Queen’s Bench for 
leave to revoke the submissions of reference or for the 
Court to direct the arbitrator to exclude certain evidence 
which he had ruled to be admissible. The Court, after 
several days’ hearing, refused the application, and on 
Monday last the Court of Appeal also, after several days 
hearing, unanimously upheld the decision which had been 
given in the Queen’s Bench. The view which both the 
Courts have held is that, as the meaning of the contract 
is by the contract left for the decision of an arbitrator 1n 
case of dispute between the parties, the arbitrator is by 
the contract made judge of both law and fact, and as long 
as he conducts himself with propriety, no Court can legally 
interfere with him. 
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THE AMERICAN IRON AND STEEL 
TRADE. 

Tue improvement which has taken place during 
the last few months in the American iron and steel 
trade has raised hopes in this country that the 
present depression has reached its worst. In former 
periods of commercial gloom the first gleam of light 








has sometimes been seen in the west, and, reversing 
the order of nature, the sunshine of prosperity has 
proceeded eastwards across the Atlantic, bringing 
us the dawn when our cousins were already rejoic- 
ing in the full daylight. Whether this is about to 
happen again it is difficult to say ; there are signs 
of movement—a trifling paling of the dark cloud of 
distrust which encircles us, a little lifting of the 
heavy atmosphere which presses on our trade, with 
here and there the suggestion of a breeze, a mere 
catspaw, which dies away before one can be sure 
that it exists—but who can say whether these are 
mere fluctuations, ripples in a Dead Sea of fog, or 
the heralds of a breezy morn? The movements of 
commerce are more difficult to foretell than those of 
the weather, but this, at least, is known of both, 
that no forecast of any value can be made, which 
does not take account of the conditions prevailing 
over a large area of the globe. The meteorologist 
sitting in Washington with a chart of the North 
American continent before him, and the telegraphic 
reports of hundreds of trained observers from all 
parts of the country in his hands, can follow a baro- 
metric elevation or depression from the Rocky 
Mountains, and can foretell, with reasonable ac- 
curacy, the time at which it will arrive at the 
eastern seaboard. Previous study has given him a 
clue to the chief laws regulating atmospheric move- 
ments, and he knows these laws are practically con- 
stant in their action, as they result from causes 
which change but slowly, if at all. But if we try 
to apply his methods of forming forecasts to the 
movements of trade, we are stopped at the outset 
by the unnumbered causes which may affect the 
result, every one of which ought to be taken into 
account. 

Affairs march so rapidly now-a-days that we have 
not the time to estimate the power of one disturbing 
force before another arises, and upsets our calcula- 
tions. Atone time it is an unlooked for deprecia- 
tion in silver, at another a falling off in the produce 
of the gold mines, then a famine in India, or a war 
on the Pacific Coast, and besides these more evident | 
disturbances, there are the subtler and still more 
powerful changes which take place in fashion, in 
habits of thought, in public confidence, and in the 
increasing degree in which each nation is affected | 
by others. Any one of these factors taken 
separately is beyond the power of the political 
economist to appraise, and each is increased or 
diminished by the others. But although it is im- 
possible to foretell whether the present improve- 
ment in America is the gathering up of a tidal 
wave of trade which shall overspread the world, 
yet it is certain that it cannot be purely local, 
and that its influence must extend beyond that 
country, and be felt, although in a greatly di- 
minished degree, in distant parts. To what 
extent it may reach to this country depends upon 
its original amount, which can only be learned 
from the statistics of the various industries. Pro- 
bably the most typical and important of these is the 
iron and steel trade, at least it appeals most 
directly to our readers, and we will therefore trace | 
the changes which have taken place in it during the | 
sixteen months ending with April last. | 

The first signs of improvement manifested them- | 
selves in the steel rail trade, and curiously enough | 
they followed the combination of the manufac- | 
turers. Whether this was a case of post hoc or | 
propter hoc, we do not pretend to say ; it is certain | 
that no such results arose from the federation of | 
steel railmakers in this country. In the last half of | 
1884 there were 523,251 net tons (2000 Ib.) of steel | 
rails produced in the States, and in the first half | 
of 1885, this fell to 452,446, in the face of a keen | 
competition in prices. The manufacturers then | 


| the restricted production being increased, but also 
| absorbed a part of the accumulated stocks. The 
| railmakers, therefore, seeing that the expansion of 
| trade must result in new projects, revised their 
| estimate of the demand for the ensuing year and 
| raised it to 1,150,000 tons. There was at first no 
marked rise in prices in any branch of the hardware 
| trade, but more machinery and workmen were em- 
ployed, wages were increased, and a general feeling 
| of confidence pervaded manufacturing circles, 
| although the results of the year’s work were less 
'in nearly every department than those of the 
| previous years. Steel ingots were an exception to 
| the general rule, and a notable increase was re- 
| gistered in them, more than sufficient to com- 
| pensate for the falling off in rolled iron, 
| which, in many instances, they were intended 
| to replace. The summer of 1885 saw things 
at their worst, and after that, each product, 
one by one, show signs of improvement. In 
November old iron T rails, which for months had 
stvod at 17.50 dols. at Philadelphia, rose to 19.50 
| dols., and in February last they touched 23 dols., 
| declining in April to 21 dols. Bar iron improved 
from 1.8 cents. to 1.85 cents in January, and to 
1.9 cents in February; steel rails sprang from 
27.25 dols. to 29. dols. in September, to 30.5 dols. 
in October, to 33 dols. in November, and to 34.5 
dols. in December, at which they have since re- 
mained. Anthracite pig rose 25 cents in Octob>r, 
and 25 cents more in January and March, atter 
which it had a slight relapse in April to 18.50 dols., 
where it still remains. Grey forge pig advanced 
from 15 dols. to 15.50 dols. in September, and to 
16.50 dols. in January. Many other examples 
might be adduced showing that in the autumn of 
1885 there was a general improvement in trade, and 
that the benefit then experienced has continued, and 
extended. 

Whatever trade there had been during the de- 





| pression, had been mostly secured by the home 


manufacturers, for the foreign value of the impor- 
tations of iron and steel, for the calendar year 1885, 
was lower than that of any year since 1878, amount- 
ing only to 31,945,823 dols., including iron ore and 
tin-plate. This latter material supplies a striking 
example of the effect of the United States tariff. 
The protection afforded is not sufficient to allow of 
its manufacture in the States, and consequently we 
find that it represents one-half of the value of the 
total imports of iron and steel, or 15,991,152 dols. 
| There were imported into the country 647,895 net 
tons of iron and steel, besides machinery, cutlery, 
&c., of the foreign value of nearly 5,000,000 dols. 
The export trade will strike many as being very 
small, after the reports we hear of American manu- 
factures supplanting our own in all parts of the 
world. It was only slightly more than half the im- 
port trade, amounting to 16,630,780 dols., which is 
| lower than in any year since 1880. This shows how 
| general has been the depression, for we well know 
| that the efforts of the American trader in foreign 
| markets have never been so active as during the last 
year. The exports were principally manufactured 
articles, machinery representing 3,957,393 dols. ; 
sewing machines, 2,759,514 dols. ; miscellaneous 
goods, 2,416,233 dols. ; firearms, 2,191,286 dols. ; 
builders’ hardware, 1,279,773 dols. ; and saws and 
tools, 1,096,235 dols. The output of pig iron re- 
sponded very quickly to the changed condition of 
the market. In the first half of 1885 it was 
2,150,816 net tons, and in the second half 2,379,053 
tons, or 10 per cent. more, the year’s production 
being 1 per cent. below that of the previous twelve 
months. The following Table shows the produc- 
tion in the past six years of pig iron, classed accord- 
ing to the fuel used in its manufacture in net tons : 


























Fuel Used. 1880, | 1881, 1882. 1833. 1884, 1836. 
Bituminous 1,950,205 2,268,264 2,438,078 2,689,650 2,544,742 2,675,655 
Anthracite 1,807,651 1,734,462 | 2,042,138 1,885,596 1,586,453 | 1,454,390 
Charcoal .. 537,558 638,838 } 697,906 | 571,726 458,418 399,844 

— aa | —— — 
Total .. 4,641,664 5,178,122 | 5,164,972 4,589,613 | 4,529,889 


4,295,414 | 


combined, and agreed that the output for 1886 should 
be 775,000 gross tons (2240 lb.), and that each 
should produce only his share of this amount, 
although he might sell at whatever price he thought 
fit. The railway companies which had been hold- 
ing back for lower prices, immediately placed orders. 
During the fall a gradual improvement in business 
took place, and the demand for all kinds of iron 
and steel increased, so that it not only allowed of 


| The most noticeable feature of the trade is the 
| rising position of the South, which every year is 
| eens greater importance, and offers a better 
field for capital. The output of iron there has 
doubled since 1880, and some extensive schemes 
are projected for the future. 
The stock of all kinds of pig iron unsold, in the 
| hands only of makers or their agents at the close of 
| 1885, was 416,512 net tons, against 593,000 tons at 
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the close of 1884, and 692,916 tons on June 30, 
1885. At the close of 1885 only 9 per cent. of the 
year’s production was unsold, against 13 per cent. 
at the close of 1884. The consumption of pig iron 
in the United States in 1885 can be approximately 
ascertained as follows; there were produced 4,044,526 
gross tons, and imported 146,740 gross tons, to 
which must be added 529,464 tons held in stock at 
the beginning of 1885, making a total supply of 
4,720,730 tons. From this quantity must be de- 
ducted 371,886 tons held in stock at the close of 
1885, which leaves 4,348,844 tons as the probable 
consumption of 1885. This was more than the con- 
sumption of 1884 by 120,000 tons, and less than 
that of 1883 by 486,000 tons. 

The want of public confidence to support new 
schemes is shown by the small production of rails 
in 1885, The output was less than for any year 
since 1878, and was only 1,094,215 tons, or 50,636 
tons less than in 1884, and that in spite of a ruinous 
competition. The following Table shows in a re- 
markable way how independent the demand for 
Bessemer rails is of their price. In 1883 the price 
fell from 48,50 dols. to 37.75 dols., and at the same 
time the production suffered a slight decrease, 
while in the succeeding years the same movement 
continued. The sudden fall was occasioned by a 
reduction of the import duties from 28 dols. to 
17 dols. a ton; if manufacturers could make a 
profit at the smaller price, what enormous fortunes 
must have been realised in the preceding years : 

Price and Production of Bessemer Rails. 


Product in Price in | 

















Years. Gross Tons, | Currency. | Duty. 

dols. | 
1867 2,277 166.00 | ) 
1868 6,451 158.50 |{45 per cent. ad 
1869 8,616 182.25 |( valorem. 
1870 30,357 106.75 ) 
1s71 34,152 102.50 } 
1872 83,991 112.00 
1873 115,192 12050 | 
1874 129,414 94,25 28 dols, per ton to 
1875 259,699 68.75 August 1, 1872; 
1876 368,269 59 25 25.20 dols. to 
1877 385,865 45.50 |? March 3, 1875; 
1878 491,427 42,25 | | 28 dols. from that 
1879 610,682 48.25 |f to July 1, 1883. 
1880 852,196 67.50 
1881 1,187,770 61.13 | 
1882 1,284,067 48.50 | 
1883 1,148,709 37.75 ) 
1884 996,983 30.75 | (17 dols, per ton 
1885 959,471 28.50 |( from July 1, 1883. 
1886 (April) ne | 84,50 J 





At the present tariff 34 dols. to 35 dols. is about 
as high as rails can go for coast delivery, where 
they meet the foreign-made article. For the inland 
lines better prices can be obtained, and Bessemer 
works are now springing up all over the country. 
They have already been established in ten States, 
namely, Massachusetts, New York, New Jersey, 
Pennsylvania, West Virginia, Tennessee, Ohio, 
Illinois, Missouri, and Colorado: twenty-eight 
works are completed, eight are in course of erection, 
and others are projected. 

Although the rail trade has been bad, there has 
been a general activity in Bessemer steel, which is 
largely displacing iron, particularly in nails, which 
are a very important branch of manufacture in the 
States. The production of Bessemer ingots in 1885 
was the largest the country ever saw. It was 
1,701,762 net tons, an increase of more than 10 per 
cent. on the preceding year’s output. Of this 
63 per cent. was made into rails, while the corre- 
sponding proportion in the preceding years has 
been respectively 72 per cent., 78 per cent., and 85 
percent. As much as 401,697 net tons of slabs 
and billets were produced in 1885, to be worked 
into bars, plates, sheets, wire, nails, &c. The pro- 
duction of open-hearth steel ingots in 1885 was 
149,381 net tons, against 131,617 net tons in 1884, 
or 13 per cent. more, and was surpassed only by the 
output of 1882. New furnaces are being erected, 
especially in the vicinity of Pittsburg, and the 
present year will see a great increase in the produc- 
tion. 

These facts, for which we are indebted to the 
Annual Statistical Report of the American Iron and 
Steel Association, do not lend force to the supposi- 
tion that we are on the eve of a general revival of 
trade. The United States are too closely hedged by 
their hostile tariff to enable us to share to a great 
extent in their prosperity, unless it should outstrip 
the resources of the country and become a ‘‘ boom.” 
But of this there is no prospect ; a great people in 
a country of boundless natural wealth cannot re- 
main for long in a state of depression, and if they 


have the Yankee energy and hunger for wealth, it 
must be a very high tide of prosperity which over- 
tops their powers of production. At present there 
is a pretty general desire not to swamp the growing 
prices by an extravagant output, and consequently 
much machinery is still inactive. As quickly as 
times mend this will be brought into operation to 
keep out foreign goods, and although the imports 
will certainly be greater this year than last, the dif- 
ference will not be so great as to be much felt in 
this country. It may be that a more active trade 
at home will distract the attention of the Ameri- 
cans for neutral markets, and thus will be an ad- 
vantage tous. But our chief benefit will arise from 
the spread of public confidence. The sight of one 
nation launching into new enterprises and bringing 
its ventures to successful issues, infects the whole 
world, encouraging the timid to invest their savings 
and to provide the bold with the means for the for- 
mation of new markets, and for the cheapening of 
transport. Already the Canadian Pacific Railway 
has produced a notable effect in Liverpool, and it 
appears as if the East, even if we cross the Atlantic 
to reach it, would, as it has ever done, bring us 
more wealth than the West. 





PROFESSOR HUGHES ON SELF- 
INDUCTION. 

WueEn Professor Hughes, President of the 
Society of Telegraphic Engineers and Electricians, 
delivered his inaugural address to that body on his 
recent experiments on the self-induction of an 
electric current in wires of different form and ma- 
terial, the method he had adopted in making his 
observations was questioned by some able critics, 
and he has since gone over the same ground with a 
modified testing apparatus designed to be free from 
the objections which were made against the earlier 
instrument. In ENGINEERING, vol. xxvii., page 
217, we described that ‘‘ induction bridge,” as it 
was called, and the chief results obtained with it. 
The more recent observations have just been com- 
municated by Professor Hughes to the Royal 
Society, and in the present article we shall endea- 
vour to give an account of these, which will be 
found to bear out the important results formerly 
arrived at. 

The new device adopted by Professor Hughes in 
his investigations is sketched in Fig. 1, where A, B, 
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C,and D are the four sides or resistances of the 
modified ‘induction bridge ;” the telephone J 
replacing the galvanometer used in the ordinary 
Wheatstone bridge. The sides C B and C D are 
formed of German silver wires, each being 50 cen- 
timetres in length, 0.5 millimetre in diameter, and 
having 0.85 ohm resistance. The sides A B and 
AD have also 0.85 ohm resistance, so that the four 
sides have equal resistance, and thus remain con- 
stant during the experiments. 

The spirals A EK and A F are of hard copper wire, 
silk-covered, of 1 millimetre diameter and 4.80 
metres in length, wound loosely on a boxwood 
cylinder of 3.50 centimetres diameter and 30 centi- 
metres in length. The spires move freely upon 
this core. There are forty spires each of 4 centi- 
metres diameter, and these are separated from each 
other by a space of 5 centimetres. The middle of 
the two spirals is fixed to a collar of wood by means 
of which the spiral on either side can be pressed 
closer so as to alter the induction of the spires on 
each other. At E and F there are also adjustable 
collars of wood, and as the boxwood cylinder is 
graduated the degree of approximation of the spires 
may be read off. The mutual induction of the 
spires can thus be brought to balance on each side. 

In practice Professor Hughes prefers to move the 
central collar, raising the end collars only for the 
perfect adjustment of the zero. This action gives 
a double effect by closing one coil, say, that from 
A to F,and thereby increasing its ‘‘ mutual” in- 
duction, while at the same time opening the other 
coil, namely, that from A to E, and diminishing its 





mutual induction. The end F of the helix is joined 





to about 10 centimetres of German silver wire, com- 
pleting the circuit from G to D. This supple- 
mentary German silver wire is simply for the 
purpose of making the resistance of A D equal to 
D ©, and its length should be adjusted to this 
purpose. The end of the helix E joins directly 
with the terminal N ; the wire to be tested, X, is 
joined to N and H; and from H to I there is a 
second supplementary German silver wire, allowing 
us, by means of the contact side M, which is in 
direct communication with B, to introduce more or 
less of the German silver wire in the side A B. 
The resistance of the wire to be tested should 
always be less than that of the opposite side of the 
bridge, and we then make up the total resistance of 
AB by sliding the contact slide M until the r.- 
sistance of A B equals A D. 

From the construction of this apparatus it will 
be seen that there can be nochange in the resistance 
of either side of the bridge when the zero is found. 
The resistance from H to M can, however, be kept 
constant when desired, and the resistance or length 
of the German silver wireG D may bevaried. The 
wire X isthen balanced by an equal resistance on 
the opposite side of the bridge. In the latter case, 
however, the battery and telephone circuits no 
longer possess the invariable relations which are so 
necessary in experiments of the kind in question. 

The battery circuit is connected up in the usual 
manner to A OC, and the current is interrupted bya 
rheotone K ; or by acommutator the battery circuit 
can be closed and the interruptor transferred to the 
bridge or telephone wire BD. In this way the effect 
of an intermittent current on the wires can be ob- 
served, as compared with the effect of a steady 
current. In other words the results of the ‘‘ stable 
period” and the ‘‘ variable period” can be ob- 
served. 

In the rheotone a contact spring rests lightly on a 
wheel whose roughened surface is divided into 
eight equal parts of contact and insulation, by 
means of which the telephone gives out eight equal 
periods of sound and silence at each revolution of 
the wheel. In this way the ear can appreciate 
feeble sounds better than if there were no periods 
of silence, and as the wheel can be made to revolve 
at any rate between two and ten revolutions per 
second, there are from sixty to eighty periods of 
silence between each rubbing contact per second. 

The apparatus has been made by Mr. W. Groves, 
of Bolsover-street, with great care. To callibrate 
it, Professor Hughes introduces as the wire X suc- 
cessive 10-centimetre lengths of copper wire one 
millimetre in diameter, thus forming a table of 
values throughout the range of the induction 
balance, running up to a total length of 20 metres 
by increments of 10 centimetres. The unit of self- 
induction adopted by Professor Hughes is that 
given by a straight copper wire one millimetre in 
diameter and one metre long. This gives on the 
callibrated scale 100 deg., and with this standard 
all the comparative forces of the extra currents 
observed have been compared. 

The self-induction of a wire is proportional to its 
length, consequently a source of error might exist 
in the different lengths of the supplementary resist- 
ance wire HI, introduced to balance the resistance 
of GD; butas the high specific resistance of Ger- 
man silver wire allows of a great change in resist- 
ance by a sinall movement of the sliding scale, this 
error is in most of the comparative experiments but 
a fraction of one per cent., and when taken into 
account as it should be the error no longer exists. 

The telephone used should be of the most perfect 
kind, and expressly adjusted for rapid and feeble 
sounds. Professor Hughes has found it best to em- 
ploy an extremely soft Swedish iron diaphragm, 
without varnish or anything that can deaden or 
diminish the sound. Its fundamental note should 
be higher than those generally in use, or at least 
500 double vibrations per second. In practice the 
wire X is attached to two frames of wood, articulated 
together at D. By this means the terminals N H 
can be separated, and straight wires, sheets, or 
tubes of metal introduced, varying in length from 
five centimetres to one metre. 

The primary object of the researches of Professor 
Hughes with this apparatus being to observe the 
self-induction which takes place in straight wires or 
wide loops, where the reaction from any return 
wire is not appreciable, he has adopted the term 
‘« self-induction” to indicate effects due to the 
current in its own portion of wire; and the term 
‘* mutual induction” to indicate the effects of the 








reactions of different portions of the current and 
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circuit on each other, asin the case of coils. His 
experiments show that these two effects are distinct 
from each other, for copper wires have a low co- 
efficient of self-induction and a high co-efficient of 
mutual induction, whereas in iron wires these pro- 
perties are reversed. 

The former researches of Professor Hughes 
showed a marked difference in the self-induction 
of copper and iron wires, and this difference is 
verified in the recent experiments; the fall of 
electromotive force of self-induction due to increase 
of diameter of the wire being still more rapid than 
as shown by the old method. For example, with 
iron and copper wires of the diameters given the 
comparative electromotive force were as follows : 
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It will be seen from the above Table that self- 
induction in iron is peculiarly sensitive to a change 
in the diameter of the wire, having nearly six times 
the electromotive force of copper in wires of 
0.25 millimetre in diameter, and not twice the 
electromotive force of copper in wires of 10 milli- 
metres diameter. 

The decrease of the electromotive force of self- 
induction by increase of diameter should, accord- 
ing to Professor Hughes, be considered as an 
effect due to a number of independent streamlets 
of current acting on each other, rather than one 
whole current in the wire. The fact of the great 
reduction of the electromotive force in flat sheets 
is an argument in favour of this view. A still more 
striking argument is the fact that when the strip 
is subdivided up into longitudinal strips, or into 
wires placed parallel, the self-induction is still 
further reduced ; the streamlets being as it were 
separated more completely from each other. When 
iron is in the form of athin flat strip it behaves 
like copper-brass, and the non-magnetic metals as 
far as self-induction is concerned, a fact which 
Professor Hughes thinks is due to the disappear- 
ance of its circular magnetism when in that form. 

With regard to the mutual induction of iron and 
copper, that is to say, the induction in a wire due 
to the reactions between the separate portions of 
the wire on each other, Professor Hughes finds that 
a copper wire closely doubled on itself, or wound 
in ten layers of a coil, hasa very high mutual induc- 
tion, whereas an iron wire in the same form has a 
very low mutual induction. The relative figures 
given are 507 per cent. increase of induction for 
copper, and only 13.6 per cent. increase for iron. 
This remarkable difference is also believed to be 
due to circular magnetism in the iron, for when 
ribbons of iron are substituted for the wires, the 
coeflicient of mutual induction is the same as that 
for copper, and the iron no longer behaves as a 
magnetic body. A stranded iron wire, with its 
circular magnetism broken up in this way, also 
behaves like copper. A wire of iron heated to a 
yellow-red heat loses its high inductive capacity 
and behaves like copper, owing probably to the loss 
of its circular magnetism by the heating. Mcre- 
over, an iron strip, having little or no circular mag- 
netism when cold, shows no appreciable change of 
inductive capacity when heated toa yellow red. 

In reference to the higher resistance of a wire 
during the ‘‘ variable period,” that is to say, 
whilst the current is rising in it to its full strength, 
Professor Hughes had made a great variety of ex- 
periments, which led him to the remarkable con- 
clusion that from the time when the current first 
begins to enter the wire (previous to which the re- 
sistance may be regarded as infinite) there is a rapid 
fall of resistance as the current gains strength, until 
the normal resistance is reached, when the current 
is in its ‘‘ stable period.” This fall of resistance. from 
infinity downwards can be represented by a curve ; 
and although the telephone cannot give the form 
of this curve directly, it gives by the nil-method 
comparative results as to the different durations in 
time of the curve for different metals. This change 
of resistance is a real bund fide change in ohms. 

Another curious result of these experiments is 
that a change in the resistance of the wire tested in 
the bridge causes a momentary current to pass 
through the telephone in the same direction as the 
extra current, and if these were not separated 
by balancing the extra current by the induction 
balance, the mixed effect would be read as a single 
effect of the extra current. This “momentary 





‘*primary current,” as Professor Hughes calls it, 
which is due to the extra resistance, greatly exceeds 
that of the extra current. Consequently all measure- 
ments taken wherein this separation is not com- 
plete gives the result of a mixed effect. 

The following Table gives the resistance of iron 
and copper in the stable and variable periods : 











= 
re cue 
es | sgy | “88 | 2383 
en | S-3 so |ss & 
Wires 1 metre in Length| ZF | 9 =: of™ | le o& 
and 5 millimetres in | So#/| 8” Es | go" 2 
Diameter | 395/| $22 Sea £8 4 
: |} a" | @ED Bae | o208 
a) » | Se - -— ak | o s oOo 
(gsé| $68 388 | 5825 
| o | i | Oy 
Copper... | Ja" | o.oora8s | 0.001372 et tic 
Soft Swedish iron 234 | 0.008346 | 0.022200 | 166 
American compound) | | 
wire, copper exterior,| | 
steel interior .. | 83 | 0 002247 0.002696 | 20 


Ditto, steel exterior.| | 
copper interior | 213 | 0.007750 j0.0248000 | 220 

The Table shows that copper and the American 
compound wire coated with copper has an ex- 
tremely rapid action or curve from an infinite to its 
stable resistance, due to its freedom from circular 
magnetism, whilst iron shows a comparatively slow 
curve. A remarkable result will be seen where a 
copper wire has been coated with iron, its variable 
resistance being 220 per cent. above that of its 
stable period, and 54 per cent. greater than that of 
a solid iron wire. 

The effect of more or less rapid periodic contacts 
on the resistance of the variable period as given by 
the telephone and induction bridge has also been 
investigated to some extent by Professor Hughes, 
who found that the telephone he used responded to 
the vibrations of its own dominant note, each dia- 
phragm selecting its own period from the confused 
periods of contacts made by the scraping contact 
maker of the rheotome. 

From these experiments, which are not yet fully 
published, we may extract the following fact, 
namely, that an intermittent current of six contacts 
per second in an iron wire of 6 millimetres dia- 
meter shows an increase of 14 per cent. resistance 
in the variable as compared with the stable period. 
An ordinary Morse telegraph instrument, working 
at the slow speed of eleven words per minute, would 
experience this additional resistance in the wire. 
The effect could, in the opinion of Professor 
Hughes, be shown by the galvanometer if the 
extra current could be separated from that due to 
increased resistance. 

The iron wire of 6 millimetres diameter shows 
for a speed of 384 contacts per second a compara- 
tive resistance in the variable period of 638, or more 
than six times its stable resistance; but with 192 
contacts per second its resistance is but 371. The 
fall of resistance is so rapid here that for a single 
octave difference in the note of the telephone it is 
far greater than the whole stable resistance. The 
extra current, as is well known, is proportional to the 
length of contact for fine wires, but in large wires 
the curve indicates that the extra currents have a 
local reaction on the cessation of the primary cur- 
rent. 

An external tube of iron insulated from its 
central core is the form of conductor which gives 
the maximum increased resistance during the vari- 
able period. In the case of a copper wire insulated 
in the interior of an iron gas tube the percentage 
increase of resistance in the variable period was 600. 
In the case of a bar of unsheathed copper wire the 
percentage increase was only 7. The force of the 
extra currents is also greatly increased by the iron 
tube outside, iron showing the highest percentage 
of increase, namely, 615, while insulated copper 
showed 410 per cent. The percentage increase of 
resistance in the variable period for iron wire was 
only 188, as compared with the 600 per cent. for 
insulated copper when the iron sheath was used. 

Professor Hughes sums up the observations made 
in the following sentence: ‘‘The percentage of 
increased resistance of a metal when under the in- 
fluence of an insulated magnetic sheath is directly 
as its conductivity or inversely as its specific re- 
sistance.” 

The reaction of the iron tube is electro-magnetic, 
and as the atmosphere is also magnetic its reaction 
may be similar, though in a less degree to those 
mentioned. The question of the sheathing of sub- 
marine cables by iron wires having been broached 
after the earlier experiments of Professor Hughes, 
he has investigated the matter with specimens of 
cable ; but finds that the stranding of the wires in 





spiral layers reduces the effect to a mere fraction of 
what it would be with a solid iron sheath or case. 
The galvanising of the wire, and perhaps also the 
coating of hemp, helps to diminish the effect. 
Nevertheless the experiments show that when in 
tunnels insulated wires are run in iron tubes, the 
effect must be considerable. 

Several well-known effects of induction in coils 
with iron cores have also been investigated by Pro- 
fessor Hughes. He finds not only that the force of 
the extra currents is, as is well known, increased 
by substituting a bundle of fine wires for a solid 
core, but the resistance of the variable period falls 
considerably. The experiment proves, according 
to Professor Hughes, that the extra resistance in 
these coils is due both to the electro-magnetic 
inertia of the eddy currents, and the inertia of the 
magnetic molecules of iron. 

These results of Professor Hughes are of great 
theoretical and practical value. Already they have 
been to some extent applied in practice, and they 
have also borne fruit in the minds of mathematicians. 
Possibly, they may bring us a step nearer to the solu- 
tion of the great problem, what is an electric current ? 
Before leaving the subject for the present we shall 
briefly sum up the results of the experiments so far 
as they have gone. Professor Hughes has shown 
us: (1) That contiguous portions of the same electric 
current react upon each other in the interior of a 
conductor just as portions of the current or circuit 
react externally on other portions of the same 
current or circuit. (2) That the coefficient of 
mutual induction is less in iron than in copper 
wires, but about the same for both when the metals 
are in the form of a thin ribbon or strip. (3) That 
the inductive capacity of a conductor of magnetic 
metal depends on the formation of circular mag- 
netism and not on its internal magnetic permea- 
bility. (4) That a magnetic metal can be rendered 
as free from circular magnetism as a non-magnetic 
metal. (5) That we have experimental evidence of 
electro-magnetic inertia and the deleterious effects of 
eddy currents in the cores of electro-magnets. (6) 
The discovery of a large increase in the true or 
ohmic resistance of conductors during the variable 
period when the electric current is growing in them, 
allowing of the gradual rise of the current being 
measured. 








NAVAI, ARCHITECTURE AT THE 
EDINBURGH EXHIBITION. 

In the Main Hall of the Edinburgh Industrial 
Exhibition there are numerous collections of ex- 
hibits which illustrate recent progress in, and the 
present state of, the shipbuilding industry and of the 
science of naval architecture. Most of the leading 
firms on the Clyde seem to have considered it to be 
a matter of duty which they owed both to themselves 
and to the promoters of the Exhibition to show some 
examples of the character of the shipbuilding work 
whichthey haveexecuted in recent years, and in some 
instances the exhibits come from the firms or com- 
panies owning the vessels represented by the models, 
As it may be most convenient to take the models, 
&c., in the order in whichthey are given in the cata- 
logue, we will begin our notes by references to the 
exhibits as they are arranged in the Main Hall, 
commencing on the left hand after entering. First 
of all we find a collection of fully-rigged and half 
models of some celebrated yachts, all of which were 
designed by the well-known Mr. G. L. Watson, of 
Glasgow, whose skill in his own special branch of 
naval construction is universally acknowledged. 
These models represent sailing yachts of 5 tons and 
upwards, together with a 400-ton auxiliary screw 
yacht, and a 700-ton full-powered screw yacht. 
There are likewise models of fishing yawls, now 
being built at Cork from the designs of the same 
gentleman. The most famous of the racing yachts 
illustrated by these models is the prize-winner 
Marjorie, a vessel of 68 tons. Mr. Watson is not 
only the designer of the vessel just named and of 
the equally famous racing yacht Vanduara, 90 tons, 
and of the steam yachts Amy and Mohican, of 850 
tons’and 700 tons respectively, but also of upwards 
of 100 other steam and sailing yachts besides. 

Next in order we come to the case of Messrs. 
Henderson Brothers, Glasgow, the owners of the 
very popular fleet of Atlantic, Mediterranean, and 
Indian steamers known collectively as the ‘‘ Anchor 
Line.” They show a full-rigged model of the well- 
known Clyde and New York liner Furnessia, a 
vessel of about 5500 tons gross, measuring 445 ft. 
by 44 ft. by 35 ft., and having accommodation for 
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240 saloon, 80 second cabin, and 1000 steerage 
passengers. She was built and engined by the 
Barrow Shipbuilding Company, Limited, and is 
certainly one of the finest ships ever constructed by 
them. 

Some very fine models are sent by Messrs. A. 
and J. Inglis, Glasgow, illustrating the paddle- 
wheel steamer Norah Creina, which trades between 
Drogheda and Liverpool; two screw steamers, 
Ville de Rome and Ville de Naples, engaged in the 
mail and passenger service between Marseilles and 
Algeria ; two steel screw steamers the Bantam and 
Borneo, which are engaged in the Dutch colonial 
trade ; and a recently built and still unnamed steel 
screw steamer of 3000 tons, and suitable for the 
cargo and passenger trade. 

As might naturally be expected, Messrs. William 
Denny and Brothers, Dumbarton, have a very ex- 
tensive display of models, which represent no fewer 
than eleven steamers that have within a very few 
years been built in Leven Shipyard, and engined 
by Messrs. Denny and Co., of the same town. 
With one exception, all the vessels here represented 
are screw or twin-screw steamers, and amongst 
them we see examples of vessels built for no fewer 
than ten shipowning firmsor companies, including the 
Peninsular and Oriental Steam Navigation Company 
(with the steel steamer Clyde), the Netherlands India, 
and the British India Steam Navigation Companies, 
the Union Steamship Company of New Zealand, 
the Irrawaddy Flotilla Company, and the Chinese 
Government. In the case last referred to the vessel 
supplied was a composite steamer, named the Quang 
Tung, a type of vessel which had its origin, and 
attained its fullest development, on the Clyde. By 
the way, we ought to mention that the paddle 
steamer referred to, belonging to the Flotilla Com- 
pany, is the vessel which conveyed the British 
representatives up the River Irrawaddy carrying the 
ultimatum to King Theebaw. The collection of 
exhibits sent from the Fairfield Shipyard and 
Engine Works is the most extensive and the most 
varied in this department of the Exhibition. The 
interest attaching to most of the Fairfield exhibits 
is very great. It is probable that the most attrac- 
tive object amongst them is the full model which 
is shown of the yacht Livadia, built a few years 
ago for the Emperor of ' Russia, and perhaps the 
most remarkable vessel ever launched. 

In one of the Fairfield Company’s cases there is 
shown a full model of the famous Alaska, whose 
performances as a Liverpool and New York liner in 
the Guion Company’s service are notorious. As 
our readers are well aware, she has performed a 
number of very fast passages, one of them being done 
in six days eighteen hours. The model of the Alaska 
is really a beautiful piece of art workmanship. 
Close beside it there is an equally fine full model of 
the North German Lloyd's steamer Adler, one of 
three sister ships now being completed at the Fair- 
field Works. All three vessels are fitted with all 
the most modern improvements, including triple- 
expansion engines of 7000 indicated horse-power, 
and the Bryce-Douglas valve gear. The next case 
(which was empty at the time of our last visit to 
the Exhibition) is to contain a working model of the 
engines just referred to, and by the time that these 
lines are in the hands of our readers the case will 
in all probability be occupied with an important 
addition to the exhibits in the Grand Hall. The 
engines in question are the largest of the triple- 
expansion type yet afloat, and the first that have 
yet been fitted into any of the New York passenger 
liners. We may mention incidentally that the valve 
gear of Mr. Bryce-Douglas is now exciting much 
attention amongst marine and locomotive engineers, 
especially in the northern part of the kingdom, and 
that it has been adopted in the locomotive engine 
which Messrs. Diibs and Co, have built for the 
Caledonian Railway Company, and which forms a 
conspicuous object in the Central Avenue of the 
Exhibition. This engine we shall shortly illus- 
trate. The same gear is also being adopted by Mr. 
D. Drummond in half a dozen locomotives which he 
is building for the same company in their own 
works at St. Rollox, Glasgow. There are many other 
highly interesting exhibits at the Fairfield Company’s 
stand (No. 786), which we cannot detail at length. 
Amongst them we notice photographs of six sets of 
engines, which were in course of construction at the 
Fairfield Engine Works, in August, 1884, and com- 
prising a total of nearly 40,000 indicated horse- 
power. Another is a half model of the famous 
China tea clipper steamer, Stirling Castle, which 
was built for Messrs. Thomas Skinner and Co., 


attained a speed on trial of 18} knots per 
hour, and made the fastest passage on record 
with tea from China, doing the run_ from 
Woosung to the Isle of Wight in the unprecedented 
time of 29 days 11 hours. Of course, as Fairfield 
is famous for turning out some excellent examples 
of warships for the British Government, the com- 
pany’s exhibits at this stand include at least two 
illustrations, more especially the twin - screw 
armour-clad Nelson and the vessels of the Comus 
class. We ought not to omit to refer to the half 
model of the twin-screw barbette cruiser, which the 
Americans call the ‘‘ Destroyer,” a vessel of 10,500 
tons displacement, measuring 410 ft. by 64 ft. 3in. 
by 38 ft. 6in., and intended to have a speed of 21 
knots per hour, her armament including two 110- 
ton guns and eight 6 in. long-range guns. 

Messrs. Robert Napier and Sons make a capital 
appearance with their exhibits in the Grand Hall, 
several of the models which they show being illustra- 
tive of famous mercantile and war steamships con- 
structed in the Govan Shipyard witnin the past 
twenty years. One of the oldest of the models refers 
to two splendid vessels in their day, the sister ships 
Pereire and Ville de Paris, each of 5100 tons dis- 
placement, and built for the Compagnie Générale 
Transatlantique. They were iron vessels, having 
inverted surface-condensing direct-acting engines 
of 3340 indicated horse-power. Then there are 
models of three steamers built for the Pacific Steam 
Navigation Company, the Garonne, an iron barque 
of 4175 tons displacement, built in 1871, and two 
sister ships, the Pizarro and Mendoza, steel three- 
masted schooners, 3400 tons displacement, built in 
1879, shortly after the present partners took over 
the business of Robert Napier and Sons, and with 
the determination to perpetuate the reputation of 
such an eminent firm. More recently (1883) the 
steel-built Sirio (one of three sister ships) was turned 
out from the Govan Shipyard for Messrs. Raggio 
and Co., of Genoa, for the Mexican mail and pas- 
senger service. These were steamers of 6193 tons 
displacement, and they were fitted with inverted 
compound engines of 4400 indicated horse-power 
each, and they have well maintained the fame of 
the builders, The model of the Sirio shows that 
the vessel is possessed of most graceful lines, and 
such as ought to resultin great speed at sea. Amongst 
the models of armour-clads shown by Messrs. Napier 
and Sons there are exemplified the Dutch monitors 
De Tyger (1868), and De Buffel (1868), and the 
Northampton, 7320 tons displacement, built for the 
British Admiralty in 1877. Then we should also 
mention the fast steel cruiser Leander, 3773 tons 
displacement, which was built for our own Govern- 
ment in 1883; and to these may be added the 
Australia (now building), a steel armour belted fast 
cruiser of 5000 tons displacement, and to be fitted 
with twin-screw triple-expansion engines of 8500 in- 
dicated horse-power. As many of our readers may 
be aware, this vessel is also for the British Navy. 

In the same division of the Grand Hall as that in 
which the before-mentioned exhibits are displayed 
to view, there are likewise shown some excellent 
examples of the kind of work done by Messrs. 
Ramage and Ferguson, of Leith, who have within 
the past three or four years acquired an excellent 
reputation for the first-class steam yachts which 
they have turned out, and amongst which we may 
include the Katrena, the Iolanthe, the Candace, 
and the Elfrida. Mr. W. S. Cumming, of Black- 
hill Dock, Glasgow, at stand No. 787, shows three 
models giving good examples of small steamers 
which he has lately built for foreign owners, for 
service on the River Exe, and for the Clyde Navi- 
gation Trustees. Messrs. Cayzer, Irvine, and Co., 
Glasgow, have on exhibition a beautiful model of one 
of the vessels of their well-known ‘‘ Clan” Line of 
steamers. In this instance it is the Clan Macarthur, 
which, together with the sister ship Clan Macin- 
tosh, was built by Messrs. Scott and Co., Greenock. 

At this stage we might give a brief sketch of the 
extensive and most interesting collection of ex- 
hibits sent from the engineer’s department of the 
Clyde Trust, but as they are more intimately con- 
nected with civil engineering than with naval archi- 
tecture, we shall for the present pass them by. 

At No. 793 stand, Messrs. Scott and Co., Bow- 
ling, show two very nice models, one representing 
a coasting steamer and the other a high-speed fish- 
carrying steamer, both of which have been built 
by the firm. 

Passing now to the other division of the Grand 
Hall, that in which the organ is erected, we come 


partment of naval architecture. Messrs. Barclay, 
Curle, and Co., of Glasgow, for example, have an 
extensive display of models of some eight or ten 
vessels which they have built within the past 
ten years for various services, one being the Ca- 
percailzie, a steel steamer yacht owned by Mr. 
John Burns ; another the Grantully Castle, steel 
screw, belonging to the Castle Line of Cape Mail 
packets ; while two of the remainder are paddle 
steamers for river and channel passenger service, 
and one is a four-masted sailing ship of 2161 tons 
displacement. Messrs. James and George Thomson, 
have chiefly concentrated their efforts upon models 
of steamers for three great ocean lines—the Au- 
rania and Servia, of the Cunard Line ; the Moor, of 
the South African Union Line ; and the America, 
of the National Line. They also show a small 
model of the engines of the last-named steamer, 
which is a vessel of 5528 tons, while the engines 
work up to 8800 indicated horse-power, and the speed 
developed is 19 knots per hour. These four vessels 
have fully sustained the reputation of Messrs. 
Thomson, and the illustrative models have been 
wellselected. Messrs. Caird and Co., Greenock, 
have on view five half-finished models of very recent 
and most successful work done (or in progress) 
in their yard, including the Orinoco, 5000 tons 
displacement, now building for the Southampton 
and West Indian Royal Mail Company ; the Tas- 
mania (and Chusan), 4500 tons displacement, built 
in 1884 for the Peninsular and Oriental Steam 
Navigation Company ; a troopship now in hand 
for the Indian Government, and just launched, 
Mona’s Isle, a steel paddle steamer of great 
size, power, and speed, built for the Isle of Man 
Steam Packet Company; and the steel steam 
yacht, Morven, 342 tons displacement, built for 
the senior partner of the firm. The vessel first 
referred to, is to be fitted with triple-expansion 
engines of 5000 indicated horse-power. At No. 792 
stand there is a small coJlection of exhibits sent by 
another east-coast firm, namely, Messrs. Hawthorns 
and Co., of Leith, who have within the last few 
years become quite famous for the building of screw 
steamers for trawling and line fishing. They show 
models of three such vessels. 

Close by Messrs. Caird and Co.’s stand (not in 
Court 4, as the Catalogue has it) we find the col- 
lection of another Leith firm, Messrs. 8. and H. 
Morton and Co., whose principal exhibit is a model 
of their patent slip, which is designed for taking 
up steamers of 1500 tons. Upon the miniature 
cradle of theslip there is a model of a cargo steamer ; 
and one of the other exhibits of this firm is a model 
of the Stirling Castle, a 16-knot passenger steamer, 
which is very popular on the Forth. While speak- 
ing of east coast firms we ought to refer to the 
finished models of four steamers built by Messrs. 
Hall, Russell, and Co., Aberdeen, one of which 
represents the St. Rognvald, a somewhat famous 
north of Scotland passenger steamer. It may be re- 
membered that the Aberdeen firm just named long 
held a high reputation forthe ‘‘crack” sailing clippers 
which they built for the China tea trade prior to the 
opening of the Suez Canal. Then, again, there isa 
most interesting collection of models of steamers 
owned by Messrs. James Currie and Co., of Leith, 
constructed by various builders, and engaged in the 
Leith, Hull, and Hamburg cargo and passenger 
service. In this collection there is also included a 
glass-cased half model of the Cape ‘‘ Castle” steamer 
Hawarden Castle, 4240 tons, built for Sir Donald 
Currie and Co. in 1883 by Messrs. Elder and Co. 
at Fairfield. 

No small amount of interest attaches to the col- 
lection of exhibits sent by the London and Edin- 
burgh Shipping Company, of Leith. It includes 
drawings and models of vessels employed by that 
company in the Leith and London trade from the 
year 1809 down to the present time. These exhibits 
are most interesting and instructive as affording an 
excellent illustration of the progress made over 
that long period in the sister arts of shipbuilding 
and marine engineering, and consequently in the 
character of the vessels used in conducting the com- 
pany’s trade. Three strongly marked stages in 
development are at once seen in (1) the picture of 
the smack Comet, which regularly left the port of 
Leith in the year 1809, and which was doubtless 
regarded at the time as a marvel of speed, making 
the voyage in something like a week ; (2) the clipper 
None-Such, which plied for the company between 
Leith and London in the year 1841; and (3) the 
first appearance on the route of the steamer Prompt, 
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advanced state of the company’s Leith and London 
carrying traftic is well illustrated by their first-class 
steamships Iona, Malvina, Marmion, and Morna, 
all of which are great favourites with sea-going 
travellers on the east coast. These are generally 
15-knot steamers, having engines of 2500 indicated 
horse-power. > 

Referring to the other collections of exhibits 
sent by Clyde firms, we may mention, in passing, 
the model sent by Messrs. Fullerton and Co., 
Paisley, of the screw steamer Pearl, a vessel of 
431 tons gross register, built on the ‘‘cellular- 
bottom” principle for general coasting trade, and 
having one hold specially adapted for carrying rails 
and heavy machinery. Messrs. John Reid and Co., 
Port-Glasgow, show an excellent collection of 
models, eight in number, and representing both 
sailing ships and steamers, one of the former being 
the British Isles, a steel vessel of 2461 tons gross, 
and which is, so far as we know, the largest steel 
sailing ship yet built. From the yard of Messrs. 
Blackwood and Gordon, another Port-Glasgow 
firm, there are sent a number of models of iron and 
steel steamers built and engined by them for various 
owners, two of them being the Para and the Conde 
d’Eu, both of which are owned by the Amazon 
Steam Navigation Company (Limited), of London. 
The same builders are also prominent exhibitors 
in what is called the ‘‘ Greenock trophy,” which 
is in a totally different portion of the Exhibition 
buildings. 

Lastly, we find in the Grand Hall (again con- 
trary to the official catalogue) an exceedingly in- 
teresting show made by Mr. W. B. Thompson, who 
is primarily a Dundee shipbuilder, but who also 
has a shipbuilding yard at Whiteinch, Glasgow. 
There are shown at Mr. Thompson’s stand (No. 821) 
models of six vessels, one of which, however, was 
not built by the exhibitor. We refer to the screw 
steamer Iona, formerly owned by the Edinburgh 
and London Shipping Company. She was wrecked 
on the Island of Inchkeith in the Forth, and after 
she had been abandoned as a hopeless wreck by 
the underwriters she was taken in hand by Mr. 
Thompson, who floated her and ultimately re- 
paired her at Dundee. One of the vessels illus- 
trated by the models is a twin-screw steamer 
Hearty, which was acquired by the Admiralty 
last year, and made suitable for despatch and 
towing service. The exhibitor has devoted much 
attention to the building and equipment of trawl- 
ing steamers, one of which is the Dalhousie, whose 
engines are of the triple-expansion type. A model 
of this vessel is shown, and in another portion of 
the Exhibition there are shown under steam a set 
of engines similar to those of the Dalhousie, and 
which we intend to illustrate and fully describe 
in an early issue. Another model shown by Mr. 
Thompson is that of the St. Michael, a steel sailing 
ship of 2278 tons net, and capable of carrying 3500 
tons of deadweight. There is a suspicion that this 
is the largest steel sailing ship yet built on the 
Clyde, but it is probable that she scarcely equals 
the British Isles already spoken of as having been 
built by Messrs. John Reid and Co. Mr. Thompson 
has some other exhibits of much professional in- 
terest—mechanical models and diagrams; but for 
the present they must stand aside. 








THE LIVERPOOL EXHIBITION. 

THERE is a very fine show of large steel castings 
and forgings at the Liverpool Exhibition, and these 
are mostly situated in the main avenue between the 
Liverpool Trophy and the Doulton Temple. The 
most important exhibit in this section is that con- 
tributed by Messrs. Sir J. Whitworth and Co., and 
although some of the objects shown have done 
duty in the same capacity before, it only adds to the 
renown of the firm that its exhibit should still 
excite our wonder and admiration. The chief 
object on the stand is a hollow propeller shaft, 
55 ft. long and 18} in. in diameter, the diameter of 
the hole in the centre being 10in. On the end 
there is a collar formed from the solid, which is 
34 in. in diameter. The shaft is turned for a short 
distance at one end, and shows a very perfect sur- 
face. The next object to attract attention is a 
Whitworth steel double-throw hollow crankshaft, 
which is in two pieces. The length is 29 ft. 4 in., 
the diameter 21 in., and the throw of the crank 
24in. A cylinder liner 81 in. in diameter and 
59 in. in length, is a grand example of the use to 
which the Whitworth process may be put. There is 
an internal flange, and the thickness of the metal is 





1? in. This was made from a hoop of fluid pressed 
steel and enlarged to the required diameter by forg- 
ing. Passing at once from the gigantically large to 
the almost infinitely little, we notice on the same 
stand a Whitworth measuring machine which will 

1 
100,000 
the now well-known Whitworth internal and ex- 
ternal standard cylindrical gauges, increasing from 
din. to2in. by } in. atatime. These gauges, as 
is well known, are the legal Board of Trade 
standards, and a complete set from .01 in. to 6 in. 
has been deposited at the Board of Trade offices as 
standards. There isalso aset of standards of length 
from 1 in. to 12 in., and a gravity piece. A pair of 
hexagonal surface plates complete this part of 
Messrs. Whitworth’s exhibit. These latter, besides 
being supported on three points, will also remain 
true when suspended from the same points. Two 
of these plates were suspended in a vacuum, and 
were then found to adhere together. Another very 
beautiful example of fluid pressed steel is shown in 
the air chamber of a Whitehead torpedo. This is 
the vessel which contains the compressed air that 
works the small engine used for propelling the tor- 
pedo. The vessel is of tapering form, is 14 in. in 
diameter, and from .25 in. to .33 in. in thickness of 
metal. There is also shown on this stand an 
18 in. wrought-iron armour-plate made by Messrs. 
John Brown and Co., of Sheffield. This is ex- 
hibited in order to illustrate the effect produced by 
firing a Whitworth steel shell at it from a 9 in. 
20-ton breechloading gun; the shell being also 
shown after having passed through the plate. The 
armour-plate was placed against a steel hoop 37 in. 
long, which was rammed full of sand, and behind 
this there was a backing of steel and oak 7 in. 
thick. This was supported by a cast-iron plate 
19 ft. 6 in. long, 5 ft. wide, and 14 in. deep, 
being held in position by balks of timber well 
bedded and covered with damp sand. Against this 
target the steel projectile was fired, and after per- 
forating the 18 in. of iron armour, passed through 
the sand, and then through the steel plate and oak 
backing. It then broke up the cast-iron plate, and 
finally buried itself in the sand at a distance of 
17 ft. from the face of the target, and at a depth of 
4 ft. below the cast-iron plate. The shell is, as 
might be supposed, attracting a good deal of atten- 
tion, and although the facts have been narrated 
before now, they are worth repeating, for itis not 
often that one gets an opportunity of seeing a pro- 
jectile that has passed through so rough an expe- 
rience with such an absence of injury to its shape 
and appearance. A small 5 in. screw-cutting foot 
lathe isthe only example of the renowned Whit- 
worth machine tools, and a very beautiful example 
it is. 

Perhaps the most diverse, if not the most pro- 
minent, of the large steel exhibits is that contri- 
buted by Messrs. John Spencer and Sons, of the 
Newburn Steel Works, Newcastle-on-Tyne. On the 
somewhat limited space put at the disposal of this 
firm there are shown objects which well illustrate 
the development during the last few years of the 
art of producing steel castings. It is said that this 
art is still in its infancy, anda leading authority 
has, even within the last few weeks, stated that 
much remains to be done in this direction, as we are 
yet only on the threshold of our knowledge as to the 
best method of producing steel castings of all kinds 
of high and reliable character. So far asthe exam- 
ples shown by Messrs. Spencer go, however, and 
the same remark applies to the contributions of 
other firms exhibiting at this Exhibition, it is not 
very easy to see where there is much room for im- 
provement in heavy castings. A large cast-steel 
web of one of Dickinson’s patent cranks affords a 
good illustration of the excellence with which cast- 
ings in steel can be produced. This has been sawn 
through in three directions, and shows the sound- 
ness of the metal, there being not a flaw observable. 
The most prominent feature on the stand, however, 
isan 8 ft. steel driving wheel, which has been cast for 
the Great Northern Railway Company. This is an 
excellent casting, and now that we are outgrowing 
the terrors of ‘‘ the mysterious properties of steel,” 
it is to be hoped that a stronger wheel may be ob- 
tained in this way than with the iron wheel and its 
multitudinous welds; supposing always that the 
same soundness of casting, that is shown by the 
crank-web referred to, may be depended on. 
Messrs. Spencer and Sons are, as is well known, 
amongst the pioneers of steel castings for railway 
engineering, having specially turned their atten- 
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tion to this branch of industry since the year 
1866. That the firm still keeps a place in the 
front rank may at once be seen by the inspec- 
tion of their exhibit. On the stand are castings of 
various descriptions for marine, locomotive, and 
general engineering work, which well illustrate 
the applications in which steel castings may, 
with advantage, take the place of wrought iron. 
Amongst these are crankshafts, connecting-rods, 
railway buffers, locomotive crank-axles, anchors, 
propeller bosses and blades, levers, pistons, junk- 
rings, eccentrics, quadrants, &c. Two locometive 
crank-axles are exhibited to illustrate cast steel, 
applied for this purpose, as finished. Mr. Drum- 
mond, of the Caledonian Railway, was, we believe, 
the first to use one of this firm’s cast-steel crank- 
shafts when he was at the North British Railway. 
This crankshaft has now been running for upwards 
of six years in one of the latter company’s main 
line goods engines, over one of the steepest and 
most crooked main lines in the country, and as yet 
it has shown no sign of weakness. 

It was doubtless on account of limitations of space 
that Messrs. Spencer have not shown an example of 
their larger castings, such as the engine bedplates 
they supplied to Messrs. Palmer, of Jarrow, for 
the engines of H.M.S.S. Surprise and Alacrity, 
illustrations of which appeared on pages 346, 399, 
450, and 591 of our last volume. These bed- 
plates were noble examples of steel founding, 
and were, we believe, the first of their kind ever 
made. Since that time, however, several more 
of Her Majesty’s ships have been supplied with 
similar castings. In the grounds of the Exhibition, 
however, Messrs. Spencer show wooden models of 
the largest description of steel castings, such as 
ship’s sterns, stern-posts, shaft brackets, rudders, 
&c. One great advantage has followed the use of 
cast steel in place of heavy iron forgings. For the 
latter many weeks’ work were often required in the 
machine shop, thus occupying sebesbie space and 
large machine tools. With the castings, however, 
accurate curves with intricate set-offs, and branch- 
ing connections, are secured, thus materially re- 
ducing a very considerable item of cost, and at the 
same time it is claimed that superior strength is in- 
sured with less weight of material. On the outside 
stand Messrs. Spencer show a few examples of 
dredging plant. Amongst these are several kinds 
of bucket backs, one of which has the bottom cast 
on for the lessening of cost and increase of strength. 
Another back shows the application of Bagshawe’s 
renewable wearing plates ; an arrangement which 
has been received with considerable favour both 
in this country and abroad. On the stand inside 
the building Foster’s built shaft, which we illus- 
trated on page 385 of our last volume, is exhibited, 
the application of the cast-steel web in the repair 
of a broken crank being shown by the exhibit. 
Another feature in this exhibit is a fine collection 
of tests and samples of steel. All these tests were 
made for work done under the supervision of 
the Admiralty, the Board of Trade, Lloyd’s, the 
Bureau Veritas, or foreign governments. There are 
examples of all grades of steel from the mildest and 
most ductile to that of the greatest tenacity and 
hardness. The greater part of these tests appear to 
have been taken from crankshafts for marine 
engines, of which, asis well-known, a large number 
have been supplied by this firm; and we are in- 
formed that not a single failure has been reported 
from the whole number that has been supplied. 
Dickinson’s crank alone has been supplied to forty- 
six vessels with a collective horse-power of 42,000 
indicated. 

For shafts of large size cast steel appears to be 
more especially a fitting material. In the outside 
exhibit an interesting feature is a thrust shaft of 
large dimensions, which was, at the request of the 
chief engineer of Lloyd’s Committee, tested to de- 
struction by receiving upwards of eighty blows of 
a 3-ton tup falling through a distance of 50 ft. 
This shaft was cast with all its collars on, and re- 
quired only an ordinary cut to be taken off. The 
appearance of the shaft after undergoing such heavy 
punishment is good testimony as to the value of 
cast steel for such purposes. 

Before leaving this exhibit we will draw attention 
to the special group of what are known as the 
‘* Newburn homogeneous iron castings.” The 
Mitis castings, which Mr. Nordenfelt has been 
introducing into this country, have attracted a good 
deal of attention lately, and those shown by Messrs. 
Spencer appear to have considerable affinity to 
them. This firm has long made castings of very 
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mild steel, both from the Siemens smelting furnace 
and from crucible, but the Newburn castings may 
fairly be described as iron pure and simple, the 
carbon being as low as .08 per cent. Some of these 
castings are not annealed, yet they had been bent 
and twisted cold. We are informed that these 
castings can be made up to any size and weight, 
which we believe is not the case with Mitis castings. 
Messrs. Spencer, as is well known, manufacture 
steel forgings, but in the present case they have 
confined their exhibit chiefly to castings. 

We have dealt so long on Messrs. Spencer and 
Sons’ exhibit that we have hardly space left for de- 
scribing the exhibits of the other large steelmakers 
at the length their importance would seem to de- 
mand. Toa great extent, however, what is said of 
one of the great steelmakers is true of the others. 
Messrs. William Jessop and Sons, of Sheffield, 
exhibit a fine collection of steel castings of the kind 
for which they are well known. There are steel 
stern-posts and frames, rudders, propeller brackets 
for twin screws, anchors, propeller blades, &c. A 
notable example, and one that well illustrates the 
advantages of cast steel for attaining lightness of 
structure, is an engine frame with a bracket cast on 
the upper part, thus simplifying erection, and also 
reducing the machinery required to produce ac- 
curacy in construction. Turton’s patent crank, and 
Hall and Verity’s flexible crankshaft and coupling, 
are also shown. ‘The latter, it will be remembered, 
formed the subject of a paper read before the recent 
meeting of the Institution of Naval Architects. 
There is also a good collection of test pieces and 
fractures of cast steel. 

In a group near the stand of Messrs. Whitworth 
and Co. we find several very fine exhibits which 
have been contributed by some of the large steel- 
making establishments. The first of these we notice 
is the stand of Messrs. C. Cammell and Co., of 
Shetlield. Their exhibit does not contain the same 
variety as some others, but the objects shown are on 
a large scale. They show some steel propeller 
blades of large size, together with a large steel 
crankshaft. These, it is needless to say, are ex- 
cellent specimens of their class. The Mersey Forge, 
of Liverpool, have the next stand, and on it they 
show a large two-throw coupled crankshaft 25 in. in 
diameter, which is made of the company’s ‘‘ Special 
8. LiverS. Iron.” There are alsoa 15 in. crankshaft 
and a 20 in. thrust shaft. These are all of iron, 
but in order to show that the company can supply 
the newer material, they also exhibit a 12} in. 
coupled three-throw built crankshaft which is made 
of steel. A 13 in. connecting-rod and Watt’s patent 
piston is also shown on the same stand, together 
with a case of specimens. 

On the adjoining stand is exhibited by Mr. John 
Dickenson, of Sunderland, Dickenson’s patent 
crankshaft, to which we have lately made reference 
in our notice of Messrs. Spencer’s exhibit. This 
description of marine crankshaft was illustrated 
and described on page 406 of our thirty-fourth 
volume, and page 418 of our thirty-eighth volume. 

Messrs. John Brown and Co., of Sheftield, have 
also a very fine and interesting exhibit in this part. 
The chief object is a part of a compound iron and 
steel armour-plate. There is also a new description 
of furnace-front plate, flanged, and with four flanged 
furnace-holes, which has been produced at one 
operation in the hydraulic press. There is also a 
flanged superheater end-plate which has been 
pressed in a similar manner. There is a large steel 
thrust shaft which has been turned, a cast-steel 
propeller blade, and a three-bladed propeller. 
Among the smaller examples are steel springs, 
buffers, axles, tyres, tramway wheels, and beater 
bars for thrashing machines. Forgings for torpedo 
boats are also shown. Two notable features on 
this stand are a couple of pressed steel hollow 
hemispheres, one 31 in. and the other 48 in. in 
diameter. The remaining objects are samples of 
channel, angle, and girder steel and other sections 

used in the construction of locomotives, railway 
carriages, &c., together with a weldless forged and 
rolled steel hoop for revolving furnaces, 11 ft. 10 in. 
inside diameter by 5} in. wide, and 2} in. thick. 
Messrs. Vickers, Sons, and Co., of Sheffield, show 
a built crankshaft, and propeller blades as cast for 
the Cunard ships Umbria and Etruria. The most 
noticeable object on this stand, however, is a solid 
cast-steel piston 9 ft. in diameter. The remaining 


exhibit in this section consists of a large and impor- 
tant trophy of Fox’s corrugated flues and furnaces 
contributed by the Leeds Forge Company. 


one of the London and North-Western Railway 
Company’s new compound locomotive engines. 
This is of the same type as that exhibited last year 
at the Inventions Exhibition. Mr. F. W. Webb is 
the exhibitor. In striking contrast to this fine 
example of modern engineering workmanship there 
is placed close by the ‘‘ Locomotive,” the No. 1 
engine of the Stockton and Darlington Railway. 
This was built in in 1825 by George Stephenson. 
The appearance of this engine is so well known that 
it is unnecessary for us here to describe it. The 
Lancashire and Yorkshire Railway have an exten- 
sive exhibit beside that of Mr. Webb. This con- 
sists of a full size composite bogie carriage 41 ft. 
long. It is fitted with Attock’s patent axle-box and 
the vacuum automatic brake. There is also a truck 
fitted with Attock’s patent axle-box and the Turner 
and Morris-Attock patent truck couplings. We hope 
to be able to give further particulars of this carriage 
and truck on a future occasion. Several models of 
carriages are shown on abench on this stand. Messrs. 
Sharp, Stewart, and Co., of Manchester, show a 
one bogie passenger tank locomotive engine built 
for the Lancashire and Yorkshire Railway, and 
Messrs. Black, Hawthorn, and Co., of Newcastle, 
show in another part of the Exhibition a tank bogie 
locomotive for metre gauge, which has been built 
for the Buenos Ayres and Great Southern Railway. 
This is designed for mixed passenger and goods 
traftic. 








NOTES. 


Tue IRRvupTION OF KRAKATOA, 

M. Verseck has made an exhaustive study on the 
great irruption of Krakatoa on August 28, 1883, 
and finds that the volume of matter ejected by the 
explosion was about eighteen cubic kilometres. 
Two-thirds of this mass were landed within a circle 
of fifteen kilometres radius from Krakatoa. All 
the material was incoherent and no lava was thrown 
out. While upon this subject, we may mention 
that the wonderful volcano of Kilanea, so graphi- 
cally described in Miss Bird’s book, has recently 
suffered the loss of its picturesque fire-lake and 
fountains, the crater having sunk. 


New CuHiorive or Sivver Barrery. 

Mr. Warren de la Rue has arranged his chloride 
of silver battery in a new or dry form, which adapts 
it better for the purpose of maintaining small in- 
candescence lamps alight. The cell consists of a 
flat glazed earthenware tray containing a sheet of 
silver foil on its floor. Dry powdered chloride of 
silver is spread over this plate, and a vegetable 
jelly is laid over that to support the zinc plate, 
which is the upper pole of the cell. This jelly is 
made by dissolving a solution of chloride of ammo- 
nium (2$ per cent. of the salt) in Ceylon moss or 
“ Agar-agar.” <A pile of these cells makes a small 
convenient battery. 


A Fosst Trunk. 

In the collieries of St. Etienne a remarkable 
fossil tree has been discovered near the Chateau of 
Méons in a working quarry. The trunk is three 
metres high, the diameter about 4 a metre spread- 
ing out at the roots to a metre thick. The tree be- 
longs to the syringodendron alternans; but it is 
chiefly interesting in a geological sense by the roots 
being of the stigmaria type ; whilst the sigillaria 
type is seen in the upper part. The stem which 
has been broken off short has a channelled aspect 
and was once surmounted by a great bouquet of 
leaves. The growth of such trees is very rapid and 
they are known to have had a height of from 30 to 
40 metres. One more than 30 metres long has been 
found in the coalfields of Escorpelle (Nord). Be- 
side the trunk discovered at Méons the summit of 
a similar but separate tree has also been found. 


PHOTOGRAPHY OF THE SPECTRA OF Stars. 

One of the most important of the numerous lines 
of original physical research of the late Professor 
Henry Draper, of New York, U.S., was the photo- 
graphy of stellar spectra. He devised a complete 
system of plans for the execution of the work, and 
the tabulation of results, classifying stars according 
to their spectra. Since his death this work has 
been continued by the Harvard Astronomical Ob- 
servatory, which will distribute photographs of the 
spectra to interested parties who make application 
for them. The photographs are taken from the 
dispersion of the rays by a prism covering the object 
glass of a telescope whose aperature is 8 in., and 





In this part of the Exhibition there is shown 


focal length 44in.; and an exposure of about an 


hour is required for the photograph of the field, 
which is about 10 deg. in diameter, the length of 
the spectra of the stars being photographed about 
half an inch in length. The limits of the work ag 
at present arranged, cover from the north pole in 
the heavens to 30 deg. south declination, 


A Pocket HexiocrapH. 

A pocket heliograph or optic signaller has been 
brought out by Dr. E. Gavoy, and introduced into 
the French military telegraph staff by the Minister 
of War. It consists of two copper tubes of five 
centimetres in diameter, sliding one within the 
other. The upper tube carries a plane mirror, 
inclined at an angle, and throwing off the light of a 
lamp, or the sun reflected up to it from an adjustable 
mirror in the lower tube. The light thus thrown 
off passes along a short tube at right angles to the 
upper part of the main tube, and in doing so tra- 
verses two lenses, one plano-convex the other double 
convex. Between these two lenses is an adjustable 
shutter, by which the rays are occulted so as to 
make the signals, An oil lamp, with reflector to 
throw its rays on the lower mirror, is added to the 
apparatus in such a way that it shuts up within the 
lower tube under the lower mirror. A lunette to 
indicate the path of the rays through the air to the 
distant observers is also fitted to the top of the ap- 
paratus. According to trials receutly made in the 
park of Versailles, the apparatus worked satisfac- 
torily over distances of from 1000 to 1200 metres, 


Woop TurBINE WATER WHEELS. 

In some portions of Europe, turbines constructed 
of wood and iron have been made to a limited ex- 
tent, but the writer once saw a turbine constructed 
entirely of wood. The southern portion of the 
Appalachian range of mountains, in the United 
States, juts into the northern portion of those 
States bordering on the Gulf of Mexico, and the 
western portion of the States forming the Atlantic 
coast. This region consists of a plateau broken up 
by high mountains, and is a most fertile country, 
sparsely inhabited by a primitive people, descended 
from the early English settlers in the southern por- 
tion of the American colonies; but this country 
possesses no navigable rivers, and has not been tra- 
versed by the railroad, and has therefore been isolated 
from the rest of the world. Words and forms of ex- 
pression are there used which have been obsolete 
in the English language for at least acentury. The 
writer, while on a horseback trip among these 
mountains in 1881, saw a man, near one of the 
little grain mills, working on what appeared to bea 
foundry pattern. On asking a few questions, it 
was learned that this miller, while on a trip to a 
manufacturing town near to the sea shore, saw a 
water-wheel taken up for repairs in one of the mills, 
and remembered enough to make a Boyden wheel, 
carving it from a sycamore log. 


A Rattway IN SAGHALIEN, 

We learn from Odessa that a first consignment 
has been received there of rails for a line to be con- 
structed on the island of Saghalien in the Pacific. 
This island was only acquired by Russia from 
Japan about ten years ago, and has only since 1879 
been occupied at all by her subjects. Having col- 
lected about 6000 convicts and exiles on the island, 
and developed the coal mines to a certain extent, 
the Government has decided to connect the chief two 
points, Doué and Korsakoff, by a railway. The 
steel rails are being supplied by the Briansk Works, 
while the Kolomna establishment in Middle Russia 
will furnish the locomotives ; but the line will be 
constructed entirely by convict labour, and even 
among the engineering staff will be a number of 
political exiles, at present employed in the mines. 
It is hard to see what will be the precise value of 
the railway, for a population of 6000 exiles and 
5000 troops to guard them is not likely to afford 
much traftic, and probably a whole tribe of the abo- 
rigines could not muster suflicient copecks among 
all itsmembers to pay for a third-class ticket. As 
for commerce, there is none at all on the island, 
and it was only recently that we published an 
account of a trial at Vladivostock resulting in a 
declaration of the naval authorities there that they 
could not use the smoky Saghalien coal. A good 
macadamised road, therefore, would apparently 
have done as well as a railway, unless, indeed, 
the Russian Government desires to impress the 
Chinese politically by being the first in the field 
in the North-West Pacific with the iron horse. Jt 
may, moreover, entertain ambitious aims with 





regard to rendering Saghalien a great naval station, 
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in opposition to Port Hamilton. The occupation 
of that place and the completion of the Canadian 
Pacific Railway have greatly alarmed Russia as to 
the security of her Pacific possessions, and the 
linking of Doué and Korsakoff would of course 
facilitate the defence of either point. We may 
note that the population of the island is to be con- 
siderably increased this summer by the arrival of 
convicts, and that a first consignment of 525 souls 
will leave Odessa next month on board the volun- 
teer cruiser Nijni Novgorod. 


THe Norta German Lioyp. 

The gross profits realised by the North German 
Lloyd in 1885 were 285,8691. After deducting 
30,0001. for interest on obligations, 21,2391. for 
general expenses, and 57301. for income tax, there 
remained a net balance of 228,902/. Of this sum 
17,3951. was applied to the payment of expenses 
attending the negotiation of a recent loan, 157,160. 
to the ship capital account, and 20301. to the cost 
of a pier at Hoboken. On the other hand, a 
balance of 1011. was brought into the account, from 
1884, the final balance then standing at 52,748). 
Of this sum, 5 per cent., or 26171., was carried to 
the reserve fund, 49,800/. was devoted to the pay- 
ment of a dividend to the shareholders at the rate 
of 5 per cent. for the year, and 30l. was carried to 
the credit of 1886. Low rates of freight, a con- 
traction in the emigration movement, and other 
circumstances, prevented the company from making 
larger profits last year, and hence the relative 
moderation of the dividend distributed for the 
twelve months. But, at the same time, it must be 
admitted that the company’s accounts compare very 
well with those presented by many English shipping 
companies. The steamers of the North German 
Lloyd made 105 voyages last year to New York, 
as compared with 95 voyages made in 1884. In 
consequence of severe competition in certain Ame- 
rican ports, the number of voyages to Baltimore 
last year was reduced to 19, as compared with 44 in 
1884. The working of the company’s South Ame- 
rican lines was attended with favourable results last 
year. 


Eeyptian PETROLEUM. 

The extensive reports that are appearing in the 
daily papers from their Cairo correspondents, bear 
out the original announcement that the petroleum 
supply at Jebel Zeit is of the most copious character. 
We have yet to learn, however, the general specific 
gravity of the oil, and until Mr. Tweddle and the 
chemists at Antwerp and London, where samples 
have been sent, have expressed an authoritative 
opinion, this very important point will remain 
unsettled. According to one of the earliest tele- 
grams despatched, the oil had a specific gravity 
approaching that of the heavy Burmese oil, and 
was capable of yielding only 8 or 10 per cent. of 
refined petroleum. As the American crude oil yields 
75 per cent. of burning oil, and the Russian 
petroleum 30 per cent., this implied an inability 
to compete very seriously with existing oil refiners. 
Petroleum, however, often varies largely in specific 
gravity in the same district, and it might be that 
the original samples, and even those subsequently 
transmitted to Europe, did not fairly represent the 
general quality of Egyptian oil. But admitting 
that the oil is not a copious yielder of the petroleum 
of commerce, it has, apart from this, not only a 
great future before it as a lubricant and as fuel, 
but further may yet benefit by the improvements 
in lamps which are now being made, rendering 
them able to burn a heavier refined petroleum than 
that now in general use. The Defries lamp, for 
instance, burns successfully oil of a specific gravity 
of .830, which would allow of a very much larger 
employment of Egyptian oil for illuminating pur- 
poses than the percentage we quoted above. 
Doubtless this success will be followed by others 
in the same direction. As an enormous demand 
is arising for the Defries lamp, and the knowledge of 
the new oil which is being derived from the variety 
of uses to which it is being applied, will lead to 
further improvements. In short, now that the 
heavy oil regions of Russia, Burmah, and Egypt are 
coming to the front, the pressure of their cheap 
and copious supply of refined petroleum, heavier 
than that in possession of the market, and hitherto 
practically secluded from it, will impel the public 
to favour the new article, and this will react in turn 
beneficially upon Egypt and Burmah. Such a 
tendeney deserves to be encouraged, because the 
heavier oils which are burnt by the Defries lamp 
are as safe as colza and other vegetable oils, and 








the risk of fire and accident is thereby reduced to a 
minimum. Considering that nearly every week, all 
the year round, an inquest is held in London on 
the victims of a lamp explosion, and that the de- 
velopment of the petroleum oil trade implies an 
increase of risk, it is most satisfactory that not only 
has the Defries lamp—which even when burning 
ordinary oil can be upset or blown into without 
fear of spilling the oil or causing an explosion— 
come into use precisely when wanted, but by 
burning a safe heavy oil has further increased the 
immunity of the public from danger, and at the same 
time given additional value to the petroleum fields 
of Egypt. 
Tank STEAMERS ON THE TYNE. 

According to an authoritative statement in the 
Newcastle Chronicle, ‘‘the workmen at Messrs. 
Hawthorn and Leslie’s shipyard, at Hebburn, will 
be shortly engaged both day and night, arrange- 
ments having been completed for making five vessels 
into petroleum tank steamers,” in consequence of 
which ‘‘a number of the unemployed in Hebburn 
and Jarrow will probably be restarted.” This is an 
eminently satisfactory announcement, and we trust 
that now a commencement has been made ina 
direction persistently advocated in these columns 
since 1883 we shall hear of other proofs of similar 
activity in the north. It may be remembered that 
on the return of the traveller Mr. Charles Marvin 
from Baku in 1883, he drew attention in his ‘‘ Petro- 
leum Industry of Southern Russia” to the astonishing 
success of the tank steamers in the Caspian Sea, and 
urged that English shipowners should apply to the 
ocean generally what Messrs. Nobel had introduced 
on the Caspian and Volga. His arguments seemed 
to us sound, and repeatedly, during the depressed 
period of last year, we recommended the matter to 
English shipowners, particularly as the revolution 
in the mode of transport involved a vast amount of 
activity, of which a rough estimate could be formed 
from the single fact that in the Caspian alone the 
petroleum trade had ¢alled into existence 80 new 
tank steamers for a supply not one-sixth as large as 
that of the United States. In the interests of the 
very large number of men out of employ it is a pity, 
perhaps, that the task of constructing tank steamers 
for the Atlantic petroleum trade was not com- 
menced earlier, but, all the same, we are very glad 
English shipowners have thoroughly assimilated the 
idea at last. Speaking at a lecture on petroleum 
before the Blackheath and Lewisham Scientific 
Society a fortnight ago, Mr. Martell, chief surveyor 
of Lloyd’s, said that he was ‘‘almost daily having in- 
quiries addressed to him by shipowners and others 
with reference to these tank steamers. We mention 
this because it is only now that English shipbuilders 
are admitting, by the construction of these steamers, 
that this two years’ advocacy of their interests was 
not misplaced, and because we wish them to realise 
that the American petroleum trade will want at least 
a couple of hundred of these steamers before the re- 
quirements of bulk transport are in any way pro- 
perly satistied. 

NOTES FROM THE SOUTH-WEST. 

Cardiff—Last week’s steam coal shipments were slightly 
below those of the previous week, but they were still a 
good average. Prices have experienced at present no im- 
provement, and coal is accordingly being worked at little 
or no profit. This explains the closing of three of the 
Powell Duffryn collieries—the Aberaman House Coal 
Drift, the Middle pit, Cwmpennar, and the Abercewmboy 
pit. These collieries, when in full working, employ about 
700 men. House coal has been scarcely so firm. Last 
week’s shipments of patent fuel amounted to 6000 tons, 
prices current being, at the same time, fairly re.nunera- 
tive, 

A Large Passenger Steamer at Cardiff.—The screw 
steamer Restitution, of Liverpool, has been loading a coal 
cargo in the Roath Basin, Cardiff. She is a fine vessel 
of nearly 5000 tons burthen, and is fitted with the most 
recent appliances for despatch in loading and unloading 
cargoes. The Restitution was built by Messrs. Wigham, 
Richardson, and Co., Newcastle-on-Tyne, and was en- 
gined by the same firm. Her engines are of the triple- 
expansion type, with a daily consumption of only 21 tons 
of coal, and a speed of 10} knots per hour. She is owned 
by Messrs. R. Conway and Co., Liverpool, and cost 

, 

Rhymney Railway.—In the House of Commons, on 
Friday, this Bill came before Mr. Campion, one of the 
examiners of Standing Order proofs, There was no oppv- 
sition at this stage. The further Standing Orders of Par. 
liament were declared to have been duly complied with, 
and the Bill was reported for second reading. It has 
passed the House of Lords. As already stated, the Bill 
authorises the company to make new railways, sidings, 
&c., at Cardiff, and to raise additional capital. 


The Severn Tunnel,—At a special meeting of the pro- 








prietors of the Great Western Railway Company at Pad- 
dington, Sir Daniel Gooch, who was in the chair, said the 
spring in the Severn Tunnel was gradually diminishing, 
but although he personally would now run a goods train 
through, Sir John Hawkshaw, who was responsible, would 
not allow it to be done. There was no great difficulty in 
connection with the work, and the whole tunnel ought to 
be in working order in three months. 


Taff Vale Railway.—On Wednesday this Bill came 
before the House of Commons Committee on unopposed 
Bills, Mr. Courtney presiding. After some explanations 
by the Parliamentary agents, Messrs. Sherwood, of the 
scope and purpuse of the Bill, and the provisions by which 
they were to be carried out, the clauses were gone over 
and settled, and the Bill passed through Committee. 


Great Western Steamship Company. — An adjourned 
meeting of the shareholders of this company was held on 
Monday, Mr. W. Proctor presiding over a large at- 
tendance. It was resolved to write down the ordinar 
50/. shares to 13/., and the preference shares tu 15/. It is 
the intention of the company to acquire cargo-carrying 
steamers of large tonnage, and to abandon—at any rate 
for the present—the emigration trade. 


The Aberdare Valley.—Notices to terminate contracts 
at the Middle Cwmpennar pit, Aberewmboy Colliery, and 
Aberaman Drift, terminated on Monday. The notices 
affect some 800 men. It has been finally decided to stop 
altogether the Cwmpennar pit, and although there is no 
positive information to hand respecting the intentions of 
the company with regard to the other collieries, there is 
every reason to believe that they also will be closed. 


South Wales Inspectorship of Mines,—Mr. G. S. Martin, 
of Prestwich, near Manchester, has been appointed in- 
spector of mines for the South Wales district, in succes- 
sion to the late Mr. Wales, of Swansea: Mr. Martin has 
long held the inspectorship of one of the most important 
mining districts in England, under Mr. Dickenson, Her 
Majesty’s chief inspector. He has for some years been 
honorary secretary to the Manchester Geological Society. 
He has had experience of Continental as well as of 
English mining, having been interested in the manage- 
ment of collieries in Westphalia. 


Dowlais.—A proposed 10 per cent. reduction has been 
accepted in every branch of the works, excepting only in 
the boilermakers’ department. The boilermakers from 
the first expressed their determination to resist the reduc- 
tion and rn have kept their word, every man having 
struck work. 


Gloucester.—The Gloucester Chamber of Commerce has 
been collecting evidence with a view to improving the 
trade of the city. A committee of the Chamber recom- 
mends that the canal company should increase its capital 
by the creation of an additional 100,000/. of ordinary 
stock ; that the Corporation of Gloucester should borrow 
money in order to purchase 60,000/. of such stock, stipu- 
lating that the dues on corn and timber be materially re- 
duced and made equal at Gloucester and at Sharpness ; 
that the city be represented on the Canal Board; and 
that the 60,0007. furnished by the Corporation should be 
spent on internal improvements of the canal, while the 
canal company should carry out external improvements. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Sheffield Main Drainage Scheme.—Last week there 
was given a description of the Sheffield Sewage Works, 
just completed, but they only form one part of a scheme, 
the main drainage portion of which will cost no less than 
105,000/. This py oe undertaking, it will readily be 
understood, is one of great extent and importance. It 
has been designed by Mr. Charles Gott, M.1.C.E., Brad- 
ford. The new sewers extend through every part of the 
borough, and are placed generally near the lines of the 
rivers and principal watercourses, They are laid out at 
depths which admit of their being carried across and 
underneath the rivers in such a manner that the sewage 
can be collected in every instance from all the old sewers 
and drains, which have up to the present time discharged 
their contents into the streams. The main outfall sewer 
is 6 ft. 6 in. in diameter, and it leads from the boundary 
of the borough at the Blackburn Brook to Brightside, 
where a junction is formed with the main sewers on 
the north and south sides of the River Don. At the 
lower end of this sewer a storm water overflow has 
been made through which the surplus flood water is 
discharged into Blackburn Brook, and a sluice is 
provided by means of which the passage of flood 
water can be regulated and kept under control. The 
sewer for the south side (5 ft. in diameter) is carried across 
the River Don by means of an inverted iron pipe syphon 
which is now being constructed. The same sewer is carried 
forward crossing under the River Sheaf at Broad-street, 
and it drains the districts lying in the valleys of the 
Rivers Sheaf and Porter. Other main sewers drain the 
districts to the north of the Don. The new sewers are 
provided with all modern improvements and requirements 
for their complete ventilation and cleansing ; they are 
connected and continuous throughout the entire system, 
the gradients are sufficient to insure the constant and 
rapid flow of the sewage, and there is nothing to cause any 
deposited matter to accumulate in them. The sewage 
does not remain in any part of the new works for a suffi- 
cient length of time to become putrid, or to decompose 
and generate offensive effluvia or gas. Special works are 
constructed for the regulation and eeu of storm water. 
There can be no flooding of premises caused by backwater 
from the sewers, and they are easy of access by means of 
entrances constructed at all convenient points, The 
entire borough is drained by gravitation, no re of the 
sewage being raised by pumping. The total length of 
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new main sewers comprised in this scheme is about 16 
miles. Some very difficult work has had to be performed, 
some of the sewers having been taken under the rivers, 
and also under blocks of houses and manufactories, The 
average quantity of sewage carried to the new sewage 
works by these sewers will be about 10,000,000 gallons 
per day. 


Trade.—There is nothing but grumbling in this district 
on the part of all classes of the commercial community. 
The engineering houses have good cause for complaint. 
Very little new plant is being put down, and the men 
cannot be fully employed on repairs. For agricultural 
machinery there is scarcely an average demand, and what 
orders are coming to hand are principally for export. At 
the foundries business is very light, and stocks of pig iron 
are increasing. In Bessemer steel the demand is princi- 
pally for railway material, but in best cast steels there is 
an improvement in the American call. An idea of the 
state of the coal trade may be gathered from the fact that 
first-class coal, all hard, is offered at 8s. 6d. per ton. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
steady, and No. 3 Cleveland pig was quoted 29s. 44d. per 
ton for prompt delivery, althongh some sales were made 
at 29s. 3d. here was very little business done, the 
disposition amongst sellers being to delay operating, 
especially for future delivery. The improved tone in the 
Scotch iron market has imparted rather more confidence 
to makers and merchants here, but until the supply and 
demand of Cleveland iron are more equalised, there is 
little probability of any advance in the quotations of 
Cleveland iron being maintained. Thecontinued increase 
in stocks still acts as a damper on this market, and the 
heavy addition last month to the accumulation was con- 
siderably more than was expected. Shipments are fairly 
good, but still short of corresponding time in previous 
years. Dulness prevails in the manufactured iron trade 
and prices are lower than ever. Ship-plates are quoted 
4l. 7s. 6d. per ton; angles, 4/. 5s.; and steel ship-plates, 
61, 53.; all less 24 per cent, at works. Occasional 
buyers are placing orders on even batter terms than these 
lovrlevels, The hematite trade both on foreign and home 
account is extending owing to the increasing use of steel. 


The Make and Disposal of Pig Iron in Cleveland.—Dur- 
ing the month of May there were 95 of the 156 blast fur- 
naces in the North of Engiand in operation. The total 
production reached 211,049 tons—an increase of 22,340 
tons. The stocks now stand at 669,772 tons—an increase 
of 17,912 tons. ‘There was an increase in the shipments 
of 4374 tons, making the total 70,797 tons. In Scotland 
the production of pig iron is being lessened. 


Shipbuilding and Engineering.—In shipbuilding there 
is no new feature. The big firms on the Tyne continue 
well occupied, but on the other rivers there is little doing. 
Engineers speak more hopefully, as recently some good 
bridge orders have been secured by North of England 
builders. Marine engine builders are short of work. 
Messrs. Westgarth, English, and Co., marine and general 
engineers, Middlesbrough, have just completed a splendid 
pair of triple-expansion engines for the s.s. Warring- 
ton, built by Messrs, C.S. Swan and Hunter, of Wallsend, 
for the Manchester, Sheftield, and Lincolnshire Railway 
Company. These are the first engines which have been 
built in Middlesbrough for steamers constructed on the 
Tyne. The boilers are of steel to work to 150 lb. pressure, 
and have been tested satisfactorily to 300 lb. per square 
inch. Messrs. Westgarth, English, and Co, have in hand 
a second set of engines of the same pattern as those for 
the Warrington, a set of triple-expansion engines of 145 
horse-power for Messrs. R. Craggs and Sons, of Middles- 
brough, and a set of triples of 115 horse-power for Messrs, 
Craig, Taylor and Co., of Stockton, besides general work. 





The Steel Trade.—This industry continues very active, 
and the demand for steel is better. 

The Coal and Coke Trades.—All kinds of fuel are in com- 
paratively poor request, and prices are unchanged. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
opened firmer last Thursday, and 1d. of advance was got in 
the forenoon, but was lost, however, in the afternoon. 
Transactions were reported during the forenoon at 38s, 8d. 
and 38s. 84d. cash, also at 38s. 10d. and 38s. 104d. one 
month, with ye at the close at the lower quotations 
and sellers at 4d. perton more. Business was done in the 
afternoon at 38s. 9}d. and 38s, 9d. one month, also at 
38s, 74d. cash and 38s. 94d. one month, and buyers offer- 
ing 4d. per ton under. Friday’s market was firm, and 
prices were rather better than on the previous day. In 
the forenoon transactions took place at 38s. 7d. to 38s. 8d. 
cash, also at 383. 9d. and 38s. 94d. one month, and the 
close was sellers at 38s. 8d. cash and 38s. 10d. one month, 
and buyers at 4d. per ton less. The afternoon trans- 
actions were done at 38s. 8d. cash, also at 38s. 9d. and 
38s. afd. one month, and there were buyers at the close at 
38s. 94d., sellers at 38s. 10d. one month, and the cash 
price nasa pan, 4 at 38s. 8d, More firmness was evident in 
the market on Monday, and prices improved 14d. per ton 
over last week’s close. On forenoon ’Change business was 
done at 38s, 8d., 38s. 7d., and 38s. 74d. cash, also at 383. 9d. 
and 38s. 94d, one month, with buyersat the close at 38s. 74d. 
cashand 38s. 9}d. one month, and sellers at 4d. more per 
ton. There were transactions in the afternoon at 38s. 8d. 
to 38s, D}d. cash, also at 383, 10d. to 38s, 11d. one month, 





with buyers at the close at 383. 9d. cash and 38s. 11d. one 
month, and sellers at 4d: per ton higher. Yesterday’s 
market was also stronger, owing in some measure to the fact 
that some of the brands of makers’ iron had been advanced 
in price—Gartsherrie to the extent of 2s. per ton. There 
were also reports as to a better demand from America and 
other quarters, A smart advance took place in the price 
of warrants to the extent of 5d. perton. During the 
forenoon transactions were reported at 38s. 94d. to 39s. 
cash, also at 38s. 114d. to 39s. 14d. one month, with buyers 
at the close at 39s. cash, sellers 39s. 04d., and the month’s 
price nominally at 39s, 2d. Business was done in the 
afternoon at 39s. O4d. to 39s, 2d. cash, also at 393. 24d. to 
39s, 44d. one month, and the close was buyers at 39s. 2d. 
cash and 39s. 34d. one month, and sellers at 4d. per ton 
more. A somewhat downward reaction took place to-day, 
the range of prices during the forenoon being from 39s. 2d. 
to 383. 11}d. cash, and from 39s. 3}d. to 393. 1d. one 
month, while the lowest rates in the afternoon were 38s, 10d. 
cash and 39s. one month, the close, however, being sellers 
at 383. 114d. cash and 393. 14d. one month, with buyers at 
id per ton lower. No new feature of any special importance 
alls to be reported in regard to the condition of the Scotch 
iron trade, but a somewhat firmer feeling is undoubtedly 
prevailing this week in the Glasgow warrant market, of 
which there are evidences in the advance of prices already 
referred to. It is probable that the firmer tone now 
making itself felt is due in some measure to the greater 
buoyancy which is beginning to show itself in other 
branches of trade and commerce ; and a hope is now being 
entertained by many persons connected with the iron 
trade that an actual improvement in demand is in store 
for them in the immediate future. There is now a de- 
cided reduction in the output of pig iron, as the number 
of furnaces in blast is on 84 as against 92 at this time 
last year. (It is probable that the number blowing to-day 
is even reduced to 83.) In this way the production and 
the actual demand are brought more into harmony with 
each other. The shipments of pig iron last week from all 
Scotch ports amounted to 9597 tons, as compared with 
9887 tons in the preceding week, and 8780 tons in the cor- 
responding week of last year. The United States took 
540 tons; Canada, 1476 tons; India, 150 tons ; Australia, 
&c., 525 tons; Italy, 100 tons; Russia, 540 tons; Hol- 
land, 470 tons, China and Japan, 150 tons; and other 
countries, smaller quantities. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
772,833 tons yesterday afternoon, as against 769,802 tons 
oer week, thus showing an increase of 3031 tons for 
the week, 


Shipments of Machinery &c., from the Clyde.—The re- 
ports during the past three weeks as to shipments of 
machinery, &c., from the Clyde to foreign and colonial 
ports include the following : Locomotive engines, of the 
value of 45,650/., to Bombay and Japan; machinery, 
valued at 38,850/., chiefly for Calcutta, China, Rangoon, 
New Zealand, Trieste, Demerara and Trinidad, Singa- 
pore, Australia, Bombay, France, and Spain; sewing 
machines (parts of) valued at 7500. ; steel manufactures, 
of the value of 32,500/.; iron manufactures, valued at 
65,000/. 

Kilsyth and Bonnybridge Railway.—The extension of 
the Kelvin Valley Railway from the terminus at Kilsyth 
on to Bonnybridge, in the direction of Falkirk, is being 
rapidly pushed forward, and the contractors expect to 
have the work completed by about the beginning of next 
year. 


The Gourock Railway.—The Caledonian Railway Com- 
pany are about to proceed with the construction of the 
eastern portion of the railway which is to connect 
Greenock with the town of Gourock about three miles 
further down the Firth of Clyde. Tenders have been 
asked for, and it is expected that ground will be broken 
towards the end of next month. Mr. Hugh Kennedr, of 
Glasgow, contractor for the western or Gourock portion 
of the undertaking, is proceedingly rapidly with the work 
intrusted. In addition to a large portion of the railway, 
his portion of the work includes the construction of a 
quay of about 815 yards long at Gourock Harbour. 


Convention of Royal Burghs and the Telephone System.— 
At the recent annual meeting of the Convention of Royal 
and Parliamentary Burghs, it was resolved to urge the 
Government to acquire by purchase the telephonic system, 
and to work the same as a branch of the postal service. 
The cone agent of the Convention has this week received 
from the Postmaster-General an acknowledgment of his 
communication on the subject, and that public officer 
says that he attaches much weight to a recommendation 
coming from such a body. The questions involved in it 
will receive his consideration. 


Dundee Mechanical Society.—The session of the Mecha- 
nical Society was opened last Thursday night by Mr. T. 
Ferguson reading a paper on ‘‘ Fuels.” Mr. D. J. Mac- 
donald, President, occupied the chair. The lecturer 
treated his subject from a chemical point of view, dividing 
it into three parts, viz., solid, liquid, and gaseous fuel— 
treating on the heat-giving properties of each. The con- 
clusions arrived at by the lecturer were, first, that solid 
fuels, as commonly used, were wasteful and obnoxious, 
and that manufacturers should give their earnest consi- 
deration to this subject and their assistance in overcoming 
its difficulties; second, that if liquid fuels could be ob- 
tained at a fair price, the advantages to users would be 
many and various ; third, gaseous fuel, in the lecturer’s 
opinion, was the best and cheapest form in which coal 
could be used, and it might be applied to existing fur- 
naces at a slight cost. In the discussion which followed, a 
suggestion was thrown out that a company might be 
formed for the supply of cheap non-illuminating gas to 
the mills and factories in town on similar lines to those of 
the Hydraulic Power Supply Company, London, At the 





close of the lecture a hearty vote of thanks was accorded 
Mr. Ferguson. The secretary was instructed to write to 
Messrs. Robertson and Orchar, Wallace Foundry, thank- 
ing them for their courtesy to the Society in permitting 
the members to inspect their works, and also for the de- 
tailed information concerning their new patent mangle 
and improved textile machinery generally. 


Verification of Standards.—The quinquennial verifica- 
tion of models and local standards for the testing of gas 
meters is now in progress in Edinburgh under the per- 
sonal superintendence of the Wardens of the Standards, 
Board of Trade, London. 








FOREIGN AND COLONIAL NOTES. 

Water in South Australia.—The South Australian con- 
servator of water (Mr. G. W. Jones) has received infor- 
mation that a diamond drill at work near the township of 
Hammond has struck water in an artesian well at a depth 
of 230 ft. The water rose to within 60 ft. of the surface. 
On being tested it was found to be flowing at the rate of 
3000 gallons per day, but it is expected to increase to five 
or six times as much. The quality of the water is excel- 
lent for stock ; it can be used for domestic purposes, being 
much superior to that obtained by an artesian well in the 
Barunga Gap. 


New Brunswick Railway.—Extensive repairs have been 
made along this line during the past year, there having 
been a considerable outlay in ballasting, renewing defec- 
tive ties, building substantial wharves, and raising the 
track for protection against freshets. Eight miles of new 
steel rails have also been laid, and two bridges across the 
Kennebec have been rebuilt. To its rolling stock the 
company is adding 500 freight cars, and it has also ob- 
tained ten locomotives. 


South Australian Railways.—Each of the South Aus- 
tralian railways showed in 1884-5 a balance of revenue 
over working expenses. In 1882-3 the earnings of all the 
lines then open were 485,661/.; in 1883-4 they were 
557,055/. ; and in 1884-5 they were 659,1037. Even allow- 
ing for extensions, this increase must be regarded as 
satisfactory. The return realised in 1851-2 upon the 
capital expended was 2.56 per cent. ; in 1882-3, 2.57 per 
cent, ; in 1883-4, 2.77 per cent. ; and in 1884-5, 3.53 per 
cent. A line from Adelaide to Border Town will pro- 
bably be completed this month. The South Australian 
Government proposes to run trains from Adelaide right 
through to Border Town, whence there is already a nar- 
row-gauge line to Kingston. 


Canadian Pacific Railway.—It is stated that Sir John 
Macdonald, the Canadian Premier, accompanied by 
several members of his cabinet, and members of the Domi- 
nion Parliament, will take a trip over the Canadian 
Pacific Railway to British Columbia on the conclusion oi 
the present session. Their object will be to inspect the 
line and visit the principal towns of the Pacific province. 
August will possibly be selected as the month for the trip, 
by which time the line will be in operation from ocean to 
ocean. 


Western Australia.—The first sod of a railway to connect 
Perth with Greenough was turned by the Governor on 
March 1. The contract amounts to 900,000/. 


West Indian Telegraphy.—A cable between St. Vincent 
and St. Lucia, which was recently interrupted, has been 
promptly repaired. That between Dominica and Guade- 
loupe, however, remains interrupted. 


American Street Lighting.—New York has 23,038 gas 
lamps, and 647 electric lights. Boston has 9781 gas lamps, 
and 401 electric lights. Baltimore has 5191 gas lamps, 
and 243 electric lights. 


Queensland Railways.—The tender of Messrs. W. J. 
Blunt and Co., of Sydney, has been officially approved 
for the construction of the second section of the Cook- 
town Railway. The length of the section is 19 miles, and 
the amount of the contract is 52,9961. 


Belgian Rails in Italy.—The John Cockerill Company 
has secured a contract for 15,400 tons of rails for the 
Mediterranean Railway. The contract price is 4. 4s. 
per ton delivered at Genoa. 


American Bridye Building.—The Kentucky and Indiana 
bridge connecting Louisville and New Albany is near 
completion. The approaches on both sides are finished, 
and several of the spans are stretched. A cantilever 
span of 483 ft. has just been completed, without any false 
underwork to support it. 


Building in the United States.—The average cost of build- 
ings erected in New York last year exceeded 13,000 dols. 
each. In Philadelphia a much larger number of building 
permits were issued, but the average cost of the several 
structures was not above 2500 dols. each. St. Paul and 
Minneapolis each erected afew more buildings than New 
York in 1885; their average value was in St. Paul 2000 
dols., and in Minneapolis 2500 dols. each. 


Land in New Zealand.—According to a report prepared 
by Professor Kirk, there are about 11,229,000 acres of 
land under forest in New Zealand which can still be 
utilised. 


Queensland Railways.—The tender of Mr. J. Robb for 
the construction of the first section of the north coast 
railway from Brisbane to Caboolture will be accepted. 
Theamount is about 108,000/. 


German Mechanical Industry.—The Vulcan Company, 
of Stettin, built last year several ships of war, six torpedo 
boats, fifty-two locomotives with accessories, and a num- 
ber of stationary engines and boilers. At the close of 
1885 the company’s works were employing 4522 men, and 
six steamers were in hand for the North German Lloyd, 
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THE TRANSMISSION OF POWER 
BY GEARING. 


Experiments on the Transmission of Power by Gearing. 
Made by Messrs. Wm. Sellers and Co.* 
By Witrrep Lewis, Philadelphia, Pa. 
(Concluded from page 364.) 

In these experiments the shaft G H was set around at 
an angle of 6 deg. 51 min., so that the teeth of the spur- 
wheel should gear properly with the pinion. The results 
obtained show a constant improvement in the condition 
of the rubbing surfaces throughout the series, and clearly 
indicate the necessity just mentioned of running the ap- 
paratus for some time before taking observations. Here 
the slow speeds were taken first before the teeth were 
worn toa good bearing, while in the ninth series the cir- 
cumstances were reversed. In both series the condition 
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of the surfaces underwent considerable change, and the 
results are to that extent not as satisfactory as could be 
desired, Upon repeating some experiments at the con- 
clusion of this series, it was noticed that the efficiency had 
improved nearly 10 per cent., and the broken line on the 
diagram was drawn to show the probable position of the 
curve, had the precautions alluded to been observed. 
Theoretically the efficiency of the spiral gear should have 
been a trifle better than that of worm, on account of a 
slight diminution in the velocity of sliding, and had this 
series been repeated, it would undoubtedly have so -. 
peared, The teeth used in this gearing were accurately 
cut to an epicycloidal shape, and in all cases their action 
in rolling contact was practically perfect, while with the 
worm gearing the shape was rather indefinite, presumably 
Involute, but the patterns for the wheels were made by a 





* [We published on page 605 of our last volume an 
abstract of this important paper, which was read at the 
meeting of the American Society of Mechanical Engineers 
held last year at Boston, and at the request of a number 
of our readers, we now reprint it in extenso, with the illus- 
trations that accompanied our first notice.—Ep. E. ] 














cutter like the worm itself, and the two were necessarily 
obliged to fit. 

The fifth series, Fig. 9, was made upon aspiral pinion of 
four teeth, with the shaft G H set around at an angle of 
28 deg. 31 min. In this, as well as the following series of 
experiments upon spiral pinions, the apparatus was run at 
a moderate speed and load, until the rubbing surfaces 
were thought to be in their best working condition before 
any records were taken, and as a result the diagrams will 
be found to be more definite and conclusive than any- 
thing heretofore shown. The speeds ran just high enough 
to show that the limit had been nearly reached, but no 
well-defined case of et occurred, and the experi- 
ments may be regarded as having been taken under the 
best working conditions. 

The sixth series, Fig. 10, was made upon a spiral pinion 
of two teeth, with the shaft G H set around at an angle 
of 13 deg. 49 min. Here also the results obtained are re- 
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markably progressive, and free from all evidence of cutting. 
A comparison with similar experiments upon the double 
thread worm shows a great gain in efficiency—which van- 
not be credited entirely to the improved action of the 
gear teeth, but which must also be accounted for by the 
fact that destructive speeds were avoided, and that 
the apparatus was maintained throughout in good work- 
ing condition. 

he seventh series, Fig. 11, upon a spiral pinion of six 
teeth with the shaft G H set at an angle of 45 deg. 44 min., 
also gives very good results, and these three series, Figs. 
9, 10, and 11, might be taken as a basis upon which to 
determine the laws of friction for spiral gearing in general. 

To make a complete analysis of these results, it would 
be necessary to eliminate the friction of wormshaft and 
drumshaft from that of the teeth themselves, and deter- 
mine the coefficient of friction for a number of different 
velocities of sliding. 

An effort was made to do this by running these shafts 
under known journal pressures, but the results obtained 
were of such an indefinite and contradictory character 
that the task seemed hopeless, and it was not until after 
the completion of the eighth series that a method was 





adopted by which the efficiency of any set of gearing 
could be approximately determined. For practical con- 
venience po efficiency of the whole apparatus may be 
considered as equal to that of any other similar piece of 
gearing, and, as a matter of fact, the relative dimensions 
of the various parts do not differ a great deal from those 
used in these experiments. 

he wheels might be larger or smaller, but the dia- 
meters of spiral pinions and worms generally bear about 
the same relation to their shafts, and it is in these parts 
that the principal work of friction is consumed. When 
the angle of a worm or pinion and its speed are given, it 
should be possible, from these experiments, to fix at once 
with tolerable accuracy the efficiency of the gearing to 
which it belongs. 

This can now be done for the angles experimented upon, 
but we shall presently show how by the method alluded 
to, the efficiency may be determined for any angle what- 
ever. 

The eighth series (Fig. 12) was made upon a cut spur 
pinion of twelve teeth 14 in. pitch, with the shaft G H 
set parallel to the pinion shaft. In this series an error, 
already mentioned, was discovered in the readings of 
the dynamometer. The efficiencies, as calculated from 
the record of experiments, were in some cases found to 
exceed 100 per cent., and these results were repeatedly 
confirmed by experiments. 

Numerous efforts were made to locate the error without 
success, until finally it was remembered that the accuracy 
of the instrument was predicated upon the assumed flexi- 
bility of the universal joints. It was also thought pro- 
bable that, however carefully adjusted the shafts F E and 
C D might be, they would no doubt be somewhat out of 
line, and that consequently the universal joints would be 
forced to swivel slightly under pressure. Should the 
error be due to this cause it was expected that by moving 
the shaft F E parallel to itself for a short distance to 
either side of the centre line of C D, the efficiency would 
appear to be alternately above and below its true value 
by an amount due to the stiffness of these joints. 

The shaft E F was accordingly moved about lin. from 
the centre line in either direction, and a number of ex- 
periments were made in each position, the result of which 
showed a total variation of about .04 in the average 
efficiencies as determined for each position and speed. 

For a speed of 20 revolutions the efficiency varied 
from .944 to .993 according to the position of E F, and 
the true value was accordingly estimated at .968, the 
arithmetical mean. Similarly the efficiencies at a speed 
of 80 revolutions varied from .966 to 1.016, giving .991 for 
the true value at this speed. 

The eighth series, as plotted upon Fig. 12, represents 
the mean of two sets of experiments conducted in this 
way, and the errors due to the stiffness of the universal 
joints are consequently eliminated. It should be observed 
in regard to this error that its actual amount is propor- 
tional to the efficiency itself, or, in other words, that the 
error is 2 per cent. of the efficiency and not an actual 
difference of 2 per cent. more or less, and for this reason 
it may be said there was less necessity for its correction 
in any other series than there was in this. An approxi- 
mate analysis of the loss in effect presents fewer diffi- 
culties in this series than in any other, but still it is 
necessary to make certain hypothetical assumptions which 
cannot as yet be substantiated. This loss in effect may 
be considered as composed of three parts, the friction of 
two journals and the intervening gear teeth. 

If we assume the loss in each case to be proportional 
to the product of the pressure and amount of. sliding, we 
have the pressure on pinion shaft equal to the pressure on 
teeth, and the pressure on drum shaft about 50 per cent. 
greater, owing to the resultant from load suspended. 

The amount of sliding per revolution of pinion shaft is 
about 7.5 on pinion shaft, 3 in. on teeth, and 3 in. on 
drum shaft, and the product of these numbers times 
the pressure in each case gives the relation of 7.5, 3, 
and 4.5, the sum of which is 15. Of this total effect the 
friction of the gear teeth consumes .2. 

Therefore, it appears on this assumption that the 
principal loss in effect with spur gearing is from journal 
friction. 

The experiments which were made to determine the 
friction of the wormshaft under various loads and speeds, 
showed for a pressure of 800 lb., coefficients ranging 
from .15 at the start to .006 at speeds between 110 and 
240 revolutions per minute, and fora pressure of 3440 lb. 
coefficients ranging from .12 at the start, to .033 ata 
speed of 240 revolutions per minute, 

This irregularity under different loads made, as already 
observed, so much difficulty in determining the loss in 
effect from journal friction, that the attempt to eliminate 
it was at first abandoned, but, after the completion of 
the eighth series it was thought that, inasmuch as the 
principal loss was there due to this cause, this series itself 
might be made the basis upon which to eliminate the 
effect of journal friction in others. 

We willtherefore assume for this series that the loss in 
effect from journal friction is .8 of the total amount of 
loss. The loss from this source in other series has been 
roughly estimated to be nearly the same, and proceeding 
from this stand-point we can find the probable co-efficients 
of friction for the pinions used in the fifth, sixth, and 
seventh series. 

The efficiency of the apparatus E, plus L, the loss in 
effect from journal friction gives the efficiency of the 
spiral pinion and its step. From this we can find the co- 
efficient of friction by assuming the coefficient for step 
friction to be the same as for the teeth themselves, 


Let ¢=angular pitch of spiral pinion. 
¢=coefticient of friction. 
n=ratio of mean diameter of step to pitch dia- 
meter of pinion=.4, 
Then it can readily be shown that 
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From these formule a number of coefficients have been 
calculated, and their values given in the following Table, | 
from which it will be seen that the coefficients agree as | 
closely as could be expected, and thereby indicate to a | 
certain extent an harmonious relation between the curves 
employed in their determination. 
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| obliged to feel our way by the aid of assumptions whose | 
| merits were largely founded upon the results which they | lathe was provided with double-back gears which gave, 


| the determination of these coefficients is open to criticism, 


but when judged by the character of the data with which 
we had to deal, we believe it to be as refined as the con- 


| ditions would permit, and however faulty it may be in 


theory, it is evident that by reversing the process we can 
reproduce from these coefficients the original curves from 


| for small angles, this relation is so near unity that the dif- 
ference is practically inappreciable. 

Theoretically, for worms of 20 deg. _ the difference 
in efficiency for the teeth alone should not exceed .03, but 
the side thrust on wormwheel would probably increase the 

| friction considerably if larger angles were used. 


which they were deduced. | Additional experiments, not shown on the diagrams, 
The effort has been to find some law, by analysis if | were made to determine the efficiency of spur gearing, in 
possible, or by trial, if necessary, which would cover the | which the reduction corresponded more yar Pangan that 
best portions of all the experiments. In this we have | of the single and double-thread worms. For this purpose 
failed to obtain sufficiently accurate data for a complete the driving gear of an old 48-in. lathe which had been for 
analysis of the problem, and we have reluctantly been | many years in use, and consequently represented the best 
attainable conditions, was called into requisition. This 


afterwards brought about. | cespectively, reductions of 38.4 and 10.2 to 1. The 
We have assumed, for instance, that the loss in effect | countershaft was driven by the dynamometer, and the 


| from journal friction is the same for all series, that the | power transmitted was measured by the brake, already 
| coefficients for different portions of the apparatus are | described, carried between the centres. The efficiency of 


alike, and that the velocities of sliding for the different the lathe was measured for every speed under different 


| pinions were equal, to all of which exceptions might | loads, the average results of the test showing that for a 
| very properly be taken, but the results obtained upon | reduction of 10.2 to1 the efficiency was .952, and fora 


these assumptions have agreed so well with each other | reduction of 38.4 to 1 the efficiency was .935, The power 


| that, for the present, we are obliged to accept them as | required to run the lathe empty was, of course, excluded 
| correct, at the same time hopin 


that there may be | in the calculations, otherwise the efficiencies would have 

enough interest awakened in the subject to lead to a better | had a different value for every load, becoming almost 

understanding of it in the future. | nil for light loads and approaching the figures given for 
In order to put the results of these experiments in the | heavy ones such as the lathe was expected to carry. 

best shape for practical use, a number of curves have been | These experiments showed conclusively the advantage 

computed and plotted in Fig. 13, from which it is easy to | of spur gearing over all other kinds in point of efficiency 
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3 | and durability, for not only is there less friction, and 
| consequently less wear, but the wear in spur gearing is 


| distributed over a great deal more surface. 
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In conclusion, it may be said, that the whole subject of 
friction is dependent upon such a variety of changeable 


ute of 
60 conditions that it is almost impossible to separate and 
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determine the effect of each independent variable apart 
from others which attend it. The four variables—speed, 
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ceptible of infinite combinations, and even if it were 
possible to measure the effect of each independently, it 
is quite probable that the effect of any given combination 
would not follow from that of each component factor. 

To give some idea of the extent of these experiments 
| and the time and care spent in arriving at the results 
| herewith presented, it may be stated that the experiments 
began on August 8, 1883, and were not completed until 

January 14, 1884, that fully six months were consumed in 
the design and construction of the apparatus, and as 
| many more in working up the records obtained. 
| That they were not more completely successful is due 
to the fact that we attempted too much at first, and only 
learned by experience the influences which operated to 
impair results, 
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| Canapran WuitE Prvg.-—Colonel Jeffers, of East Sagi- 
| naw, has bought from certain persons in Canada 500,000 
| acres, or twenty townships of standing white pine. The 
| land is situated on Georgian Bay, and upon the Serpent, 
| Spanish, and Mississaque rivers. There are upwards of 
2,000,000,000 ft. of timber upon the tract, all white pine. 
| Colonel Jeffers writes : ‘‘I have been engaged for most of 
| my life in the business of buying pine, and think that 
| nothing outside of the Saginaw Valley was ever seen like 
this whole Georgian Bay country full of good pine. It is 
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The discrepancies are really not so great as they appear 


when we consider the variations inthe experiments them- | angle and speed of pinion. 


far superior to the Wisconsin or Lake Superior pine.” 


| find by interpolation the efficiency corresponding to any 


selves, and the practical imposs:bility of obtaining very | rom the coefficients as determined for the sixth series, 


Bast FURNACES IN THE UNITED Statres.—At the com- 
mencement of April, 1886, there were 44 charcoal furnaces, 


accurate results. 

The average of these coefficients, it was thought, would 
represent, as nearly as possible, the best general results 
of the whole course of experiments; but upon still 


further comparison with the best parts of the other series, | and the value of E is then easily determined by subtract- 


it was concluded that the sixth series itself formed a 
better standard from which to deduce hypothetical curves 
of efficiency for other pinions not included in the experi- 
ments. In this series the probable error in these co- 


a and step consumed a larger proportion of the total 
oss in effect, and had the series u 

pinion been made with equal care the error would have 
become still less, 


n the single tooth | 


E + Lean be found by substitution in the formula 


1 
E = pele. eae ee 
+1 1+1.4 cota 


“—_o value of L, as just given in the Table. 
| spiral pinions may be used equ 
es have been so marked. tt 
same angular pitch, then it can be demonstrated that 

E_ cota 


FE; cota—@ 


he curves determined for 5 deg., 7 deg., and 10 deg. 
ally well for worms, and 
ent _ the we let E = efficiency of a 
efficients was less than in either of the others, because the | spiral pinion, and E, = efficiency of a worm having the 


(3) 


We are well aware that the method just employed for as far as the friction of the teeth alone is concerned, and 


117 anthracite furnaces, and 121 bituminous furnaces in 
the United States, making an aggregate of 282 furnaces 
in operation. The aggregate weekly productive capacity 
of these furnaces was estimated at 104,867 tons, The 
number of furnaces out of blast in the United States at 
the same date was 385, with an aggregate weekly produc- 
tive capacity of 73,345 tons. The number of anthracite 
furnaces in blast has been steadily increasing during the 
last six months, having risen from 75 at the commence- 
ment of October, 1885, to 117 at the commencement of 
April, 1886. Similarly, the number of bituminous fur- 
naces in operation increased from 88 at the commence- 
ment of October, 1885, to 121 at the commencement of 
April, 1886, 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitzep By W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the fi en pap Drawings is stated 
in each case after the price ; none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 

&c., of the Communicators are given in italics. 

— of YO may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either y, or by letter, enclosing 
amount of gee postage, addressed toH. READER LaoK, Esq. 

The date of the advertisement of the ts of @ complete spe- 

cificat case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

— may at any time within two months from the date of 
the advertisement of the tance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grow mentioned in the Act. 


FURNACES. 


27. F. A. Herbertz, Cologne, Germany, Improve- 
ments in Cupola Smelting Furnaces. [6d. 1 Fig.) 
January 1, 1886.—The furnace shaft is stationary, and is supported 
by four columns, while the hearth can be moved up or down the 
columns by means of screw spindles and regulating wheels ; thus 
forming an adjustable annular air inlet between the lower edge of 
the furnace and the upper edge of the hearth, through which air 
is drawn in by the suction action of a steam injector fixed in the 
upper chamber of the furnace. (Sealed June 4, 1886). 


1017. H. Kenyon, Manchester. Improvements in 
Ovens or Retorts and Connected Apparatus for Use 
in the Distillation and Decomposition of Coal, 
Shale, and other Matters. (8d. 3 Figs.) January 23, 1886. 
—The ovens are built over a two-storied range of chambers. At 
the bottom of the erection ‘are the chambers E, E, in which are 
grates charged with coke for producing the gas for heating the 
ovens. Superheated steam is discharged from jets below these 
grates, and a small jet of steam is also admitted above the coke. 
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The gas produced is passed to a washer, and returned to be burnt 
in the chambers & k in company with a sufficient supply of heated 
air to maintain combustion. The flames and heated products pass 
from end to end of &k, and ascend into the arched flues nn, 
directly over which the ovens are situated. After traversing the 
flues n n, the heated gases pass sideways and upwards between the 
ovens through the flues q, 7, 8, in succession, and thence down- 
wards by side passages. The ovens become highly heated by the 
burning gases circulating in the manner described. (Sealed 
May 7, 1886). 


1436. H. Rosicke, Berlin. Improvementsin Smoke- 
Consuming Grates, [8d. 4 Figs.) February 1, 1886.—The 
furnace door is so arranged that air can be admitted direct to the 
fire, thus allowing an upper air supply above the fuel. The 
ash-pit is divided into compartments by partitions, so that the air 
supply to the different parts of the grate may be regulated at 
will. Flap doors operated by screws or racks, regulate the air 
pd to the front and rear part of the grate. (Sealed May 7, 


1531. J. Parker, debank, Dumbarton. Improve- 
ments in Furnace Doors. [6d. 3 Figs.) February 2, 
1886.—The improved furnace door consists of an outer plate of 
malleable iron dished out to form the front and sides of the door 
to which is attached by studs an inner flat cast-iron plate. Air 
admitted by holes punched in the top side of the outer plate, is 
heated by passing through the space between the inner and outer 
plates of the door, ard passes outinto the furnace just above the 
dead-plate, through an opening left between the lower edge of 
the inner plate and the lower side of the outer plate. (Sealed 
May 7, 1886), 


1604. E. Ashby, Southampton, and A. Ashby, Gran- 
tham. Improvements in Cement Kilns, [6d. 2 Figs.) 
February 3, 1886.—The improvement consists in the construction 
ofa fiue in the centre under the floor of the kiln. The flue has 
several openings in its roof, so that the fumes evolved from each 
fresh layer of charge have to pass through the hot material below, 
and are thus rendered inoffensive.. (Sealed May 14, 1886). 


2721. R. de Soldenhoff, Cardiff. Furnaces for the 
Desiccation, Incineration, and Carbonisation of 
Sludge. [8d. 6 Figs.) February 24, 1886.—The sludge is to be 
carbonised by the heat developed by the combustion of its com- 
pounds. The furnaces are built in pairs, and consist of an upper 
drying chamber into which the sludge is charged, and a lower 
chamber or fireplace, where carbonisation takes place. (Accepted 
April 16, 1886). 


3896. J. H,. Johnson, London. (M. Perret, Paris.) 
Furnaces for Burning Pulverulent Materials, also 
Fig.1. Fig.2. 
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Applicable to Gas Producers. (8d. 9 Figs.) March 26, 
1885.—In furnaces constructed according to this invention, the 
air and products of combustion are caused to circulate through 
the pulverulent fuel which descends gradually from the upper to 
the lower part of the furnace, being supported on a series of 
horizontal shelves S of refractory material of prismatic section, 
and arranged so as to form zig-zag passages down which the fuel 
descends gradually by sliding from one shelf to another. The 
shelves S are supported at their ends in ledges V with openings wu 
for the circulation of the gases. Opposite each opening w is a 
hinged door for cleaning the flues. The air passes in at the ash- 
pit R by adoor and follows the direction of the arrows, passing 
through passages E and F at the front and back of the furnace, 
which connect the different stages of flues. The fuel is intro- 
duced into the furnace through a hopper T, and the products of 
combustion pass off by the opening O. The shelves S may be 
made hollow and utilised as retorts for distilling coal, &c. (Sealed 
May 18, 1886). 


4516, E. Whitworth, Liverpool. (Ff. V. Medynski, Des 
Moines, lowa, U.S.A.) Improved Grate for Steam 
Boilers or other Furnaces. (8d. 3 Figs.) April 13, 1885.— 
Thisinvention has for its object a bar that will burn slack, will not 
clinker up, and is not liable to be injured by rough usage, while 
at the same time very light in weight. The improved bar is 
formed very broad on its upper surface, with one thin, deep, 
central web, and two shallower side ones, the space between being 

rforated with numerous orifices, narrow at the top, but wider 
ower down, so as to forma grid. (Sealed May 14, 1886). 


5262. T. Nordenfelt, London. Improvements in 
Furnaces or Apparatus to be Employed in Burning 
Naphtha or other Volatile Liquids, canoe, Appli- 
cable for Melting Metals which are Difficult of 
Fusion. (8d. 4 Figs} April 28, 1885.—According to this in- 
vention, naphtha or other volatile{liquid is submitted in a closed 
vessel to a sufficient degree of heat to distil it. The vapour is 
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conveyed by pipes to a furnace, and allowed to'issue through a 
nozzle A, in which is another nozzle, through which a current of 
steam or compressed air is made to pass, blowing the liquid fuel 
into the furnace in the form of spray. For the better distribution 
of the liquid fuel in the furnace, a baffle wall C is placed within a 
short distance of the nozzle, so that the jet impinging against it 
may be effectually broken up. (Sealed June 1, 1836). 


7201. D. J. Morgan and J, H. Plews, Cardiff. Im- 
provements in Firebars and Furnace Fittings. (8d. 
6 Figs.) June 12, 1885.—The improved firebars consist of hydraulic, 
steam, or gas tubes, which, when used on an ordinary dead-plate 
and bearers, replace the firebars of the ordinary construction, and 
serve to induce a draught through the tubes. (Sealed June 1, 


7358. A. M. Chambers, Thorncliffe, Yorks., and T. 
Smith, pe ay matin Yorks. Improvementsin Coke 
Ovens, and in Methods for Collecting the Products 
of Combustion from such Coke Ovens. (8d. 2 Figs.) 
June 16, 1885.—The coke oven a ispreferably of beehive shape and 
is provided with a door b through which the coal is introduced and 
the coke withdrawn. An air pipe d arranged around the firebrick 
lining of the crown of the oven so that it becomes highly heated, 
communicates at f with a main g in which air is forced at a mode- 
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A peep-hole A enables the interior of 
The gas and other 
products formed during the produce of coking, flow down through 


rate pressure by a fan. 
oven to be observed while working. 


slits in the floor 7 into parallel passages m, and thence 
through the pipe wu into the collecting tank y, whence the gas 
rises through the pipe Z into the condenser A, where a further 
quantity of condensable oils is obtained. _From the condenser A 
the gas passes by a pipe C into ascrubber D, where it is freed from 
the remainder of the Eydue-cosbens which it still retains, and the 
gas finally passes off by the pipe F, and can be utilised for heating 
purposes. (Accepted April 20, 1886). 


7703. B.D. Healy, Liverpool, Improvements in Fur- 
naces for Burning Towns’ Refuse and Decomposing 
the Fumes therefrom. (8d. 4 Figs.) June 25, 1885.—The 
furnace has a combustion chamber provided with a firegrate and 
ash-pit and an outlet flue at the back. Between the firegrate and the 
outlet flue is a ‘‘ secondary zone,” a space sloping upwards from the 
grate. Over the furnace is a drying chamber provided with a charg- 
ing opening at the front end, and an inlet near the back end, througb 
which the dried material is passed into the furnace. The floor of 
the drying chamber forms the roof of the combustion chamber. In 
starting the furnace, a fire is lighted on the grate and the drying 
chamber receives its first charge of refuse. When the charge is 
dried, it is passed to the secondary zone, and the second charge is 
spread for drying. When the latter is dried, the first charge 
is drawn on to the grate, the second charge is dropped to the secon- 
dary zone, and the third charge is spread for drying. (Accepted 
April 13, 1886). 

7805. J. Platt, Sheffieid. 
Heating the Air Supply of Furnaces for Metallur- 

ical and other Purposes. (8d. 7 Figs.) June 26, 1885.— 
Fhe walls forming the ends and sides of the fireplace or combus- 
tion chamber are constructed with flues in which the air is heated 
on its way to the grate. (Accepted April 20, 1886). 


12,540. H. M. Morrison, Glasgow. (J. G. Hathaway, 
Boston, Mass.. U.S.A.) Apparatus for Pulvérising Fuel 


Improved Means for 








and Feeding it to Furnaces for Combustion therein. 
(Sd. 7 Figs.) October 20, 1885.—The fuel is fed by a helical 
feeder through a hopper into a chamber divided by annular parti- 
tions into compartments, in each of which revolve a series of 
paddles or beaters mounted on a shaft extending through the 
chamber and rotated by any suitable means. After being beaten 
and broken in its passage through the various compartments, the 
fuel reaches asieve through which it is drawn in a finely pulverised 
condition, and is ejected, together with the necessary quantity of 
air, into the furnace. (Sealed May 28, 1886). 


MANUFACTURE OF GAS. 


1016. H. Kenyon, Manchester. Improvements in 
the Distillation and Decomposition of Coal and Shale 
to Obtain Illuminating Gas and other Products. {é6d.] 
January 23, 1886.—Paratfin or hydro-carbon oils, and superheated 
steam are discharged into the distilling ovens at certain stages of 
the process. The paraffin is converted into benzine and hydrogen, 
whereby both the volume and the illuminating power of the gas 
are increased. (Sealed May 14, 1886). 


5980, A. Wilson, Stafford. Improvements in Gas 
Producers. {lld. 6 Figs.] May 15, 1885.—-According to this 
invention, air and steam are injected into the mass of fuel in the 
combustion chamber through a vertical pipe open at its lower end, 
and terminating a short distance above the hearth. The air thence 
passes upwards through the fuel. To prevent the gas escaping at 
the charging hopper or poking holes, the injector for supplying 
the air is so arranged, that the escaping gas is sucked back into 
the apparatus with the inflowing air. (Sealed May 28, 1886). 


6059, J. McNair, Renfrew, N.B. Improvements in 
Furnaces of Retort Chambers Used Gas Manu- 
facture, and in Means for Supplying Heated Air 
thereto. (8d, 4 Figs.) May 16, 1885.—The improvements 
consist in the employment of a combustion chamber H inclosed at 
the back by a half arch U springing from the floor of the oven 
and rising towards the front wall, between which and the top of 
the arch, is left a space for the outflow of the incandescent gases 
which play upon and heat the retorts. The primary air supply, 
along with steam issuing from a jet, is admitted on either side of 
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the combustion chamber H at openings Y, Y, which travel along- 
side the chamber for some distance ; it then passes under and issues 
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through the ports K to the combustion chamber. The air for 
the secondary combustion is admitted above the oven arch, in 
front, at the openings C,C. The air traverses along the top of 
the oven arch, and flows downwards alongside of the up-going 
waste flue situated at the back of the oven, whence it passes back- 
wards and forwards through the pipes T, T tothe hollow space 
between the arches U, U, where it meets, and effects combus- 
tion of the carbonic oxide, and other combustible gases formed 
in the combustion chamber H. (Sealed June 4, 1886). 


MANUFACTURE AND TREATMENT OF IRON 
AND STEEL. 


5140, J. G an, Abertillery, Monmouth. Im- 
provements in the Manufacture of Puddled Iron 
and Steel. (4d.) April 25, 1885.—The improvements consist in 
submitting the molten metal in the puddling furnace to the 
action of a blast of air. As soon as the iron or steel begins to sink 
in the furnace, the blast is shut off, and the metal is made into 
balls and removed from the furnace to the hammers. (Accepted 
April 23, 1886). 

7179. J. H. Johnson, London. (La Société Anonyme 
‘* Le Ferro-Nickel,” Paris.) Improvements in the Manu- 
facture of Iron and Steel. [6d.] June 12, 1885.— Iron or 
steel acquires greater tenacity, homogeneity, and power of resist- 
ing oxidation by the addition of manganese, aluminium, ferro- 
cyanide, carbon, together with a proportion of nickel. (Sealed 
June 4, 1886). 


1571. G. A. Jarvis and E. A. Tucker, Shifnal, Salop. 
Improvements in the Manufacture of Steel Conver- 
ter Bottoms, Plugs, or Blocks. [4d.] June 22, 1885.— 
Molten slag is cast round pins, tubes, or tuyeres so as to produce 
a perforated bottom, plug, or block through which the blast can 
be driven in the ordinary way. (Sealed May 18, 1886). 


7802. E. Fletcher, South Stockton-on-Tees. Im- 
provements in the Treatment of Pig Iron for Elimi- 
nating Impurities during the Process of its Con- 
version into Malleable Iron or Steel, [6d.) June 26, 
1£85.—This invention has for its object to produce good puddled 
bars from the pig iron smelted from Cleveland ores, and contain- 
ing sulphur, phosphorus, and silicon. These injurious elements 
are eliminated by adding a mixture of soda and sait to the usual 
oxidising materials employed in the puddling process. (Accepted 
April 9, 1886). 

8484. A. H. Emery, Stamford, Conn., U.S.A. Im- 
provements in Wrought Metal Plates. (8d. 3 Figs.) 
July 14, 1885.—The object of this invention is to increase the 
strength of metallic plates used in the construction of boilers, 
ships, and other bolted and rivetted work. To this end, the 
marginal parte of the plates, through which the bolt or rivet holes 
are to be made, are subjected to compression between rolls or 
dies, while in a moderately heated state, so that the strength of 
the reduced section of the plate, after punching or drilling, will 
be at least as great as that of the whole section of the unpunched 
portion. (Sealed May 25, 1886). 

8487. A. H. Emery, Stamford, Conn., U.S.A. Im- 

rovements in Wrought Metal Columns, Beams, and 

irders. (8d. 8 Figs.) July 14, 1885.—A permanent set by 
means of dies or rolls is imparted to those girders which have to 
resist compression. Columns are constructed of wrought-iron sec- 
tions bolted together. (Sealed June 1, 1886). 


MOULDING AND CASTING. 


6711. W. BR. Lake, London. (B. Atha, Newark, New 
Jersey, U.S.A.) Improvements in the Manufacture of 
Metal Ingots. (8d. 7 Figs.) June 2, 1835.—The object of 
this invention is to cast ingots composed of concentric layers of 
different metals. The mould for the ingot consists of sections 
arranged concentrically. The first charge is poured in to form 
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the core, and when it has solidified enough to be able to bear its 
own weight, the centre mould section is withdrawn, and the 
second charge of molten metal is allowed to rise into the mould 
from an aperture in the bottom. As the hot core is covered by 
the molten metal rising by degrees as the mould section is being 
gradually withdrawn, there is no opportunity of the surface of 
the core becoming oxidised, and thus causing an imperfect weld. 
(Accepted April 23, 1886). 

6757. M. Cornthwaite and J. Cornthwaite, White. 
haven, Cumberland. Improvements in Machinery 
for Manufac g Moulds for Casting Pipes, Cy- 
linders, and the like. (11d. 17 Figs.) June 3, 1885.—The 
improved ‘‘ moulder” is of cast iron, and consists of three tangen- 
tial wings or arms, of the diameter required for the outside 
diameter of the casting to be made, leaving sufficientspace between 
its arms and the interior surface of the mould-box for the required 
thickness of sand to be given to the mould. The “ moulder” is 
adapted to be moved upand down, and revolved within the mould 
box by a screw driven by wheel gearing, and guided in brackets 
bolted to the walls of the building. The usual form of mould-box 
is employed, and is to a carriage running on rails. In order 
to form a mould for a pipe, the mould-box is brought under the 
moulder, which is moved down within the mould-box. Thesand 
is then put into the box, and the screw being set in motion, the 
moulder is revolved and moved upwards, and by means of its 
wings, presses the sand against the interior surface of the box, 
forming a circular tube of sand suitable for the outside mould of 
pipes or cylinders. The pipe flange is moulded separately in the 
usual manner, and is placed on the, top of the mould-box. The 
mould is then run into the drying stove, and the usual core is 
afterwards lowered into the mould. (Sealed June 4, 1886). 


14,276. W. E. Everitt, Birmingham, Improvements 
in Casting Hollow Metallic Ingots for the Manufac- 
ture ot Tubes. (8d. 2 Figs.) November 21, 1885.—The metal 
mould in which the ingot is cast is mounted upon a short vertical 
axis to which a gentle rotary motion is given by steam or hand 
power. The rotary motion prevents the sudden cooling of the 
portions in contact with the mould. The whole of the molten 
metal solidifies at the same time, and the unfavourable molecular 
condition due to the sudden cooling of the exterior of the ingot is 
avoided. (Accepted Apiil 2, 1886). 


TREATING ORES. 


5514. B. H. Thwaite, Tranmere, Cheshire, and J. 
Pedder, Appleton-in-Widnes, Lancaster. The Utili- 
sation of Liquid Hydro-Carbons as Carbonising and 
Neutralising Agents in the Alkali ocesses and 
for Reducing Pyrites. (6d.)] May 5, 1885,—This invention 
relates to the use of liquid hydro-carbons in the treatment of man- 
ganese ore and waste of the ‘‘ Weldon” manganese recovery pro- 
cess. (Accepted April 27, 1886). 


6718. B. D. Healey and B. H. Thwaite, Liv: 1, 
Improvements in the Application of Gaseous Fuel 
for Smelting Ores, and in Furnace, Crucible, and 
other Plant. (8d. 11 Figs.) June 3, 1885.—This invention 
has especial reference to the manner of effecting the combustion 
of the gas in the blast furnace. The gas and airtuyeres are placed 
ride by side, or one over the other, so that the centre lines of the 
bores of the tuyeres point to one common focus outside the crucible. 
The volumes of air and gas are thus completely mixed before they 
erter the zone of fusion, and prevent the oxygen of the air from 
oxidising the metallic iron, which in using the gaseous fuel reduc- 
ing process, only contains mere traces of carbon. (Accepted May 


7, 1886). 


6894, J. McCulloch, Airdrie, Lanark, N.B. Improve- 
ments in Preparing Ores, Oxides, or Compounds of 
Iron for Smelting and Reducing. [4d] June 8, 1885.— 
The ores or oxides are pulverised, and mixed with coal or coke, and 
dry carbonate of lime. As much pitch is then added as is required 
for agglutinating the materials together. The compound so formed 
is then moulded by hydraulic pressure into bricks, which are re- 
duced in the smelting furnace, either alone or with the ordinary 
charge. (Sealed May 21, 1886). 


8008. P. C. Bunn, London, The Utilisation of the 
Bye-Products or Waste of Lead Ores for the Manu- 
facture of Pigments, (4/.) July 1, 1885.—The bye-products 
which result from the washing of lead ores, are ground into a 
powder which is then mixed with boiled linseed oil. A blue pig- 
ment is obtained by treating the Ure a with a solution of sul- 
phate of iron, and subsequently adding ferro-cyanide of potassium 
and an acid, Other colours may be obtained by treatment with 
chemicals in various ways. (Accepted April 16, 1886). 


ARTIFICIAL FUEL. 


4798. 8S. Butler, Cardiff. Improvements in the 
Manufacture of Artificial Fuel and in the Machinery 
Employed therein. (lid. 9 Fi7s.) April 18, 1885.—This 
invention is the combination of the two processes known to manu- 
facturers as ‘‘ steam” and ‘‘ dry heat.” According to this inven- 
tion, the mixture is prepared in the usual way by the injection of 
steam ; it is then subjected to dry heat by being passed through 
heated chambers, or by the application of a hot blast of compressed 
air, thus removing the moisture resulting from the condensation 
of the steam, which causes unsoundblocks. (Sealed May 14, 1886). 


688%. J. Y. Johnson, London, (La Société Anonyme des 
Forges et Chantiers de la Mediterranée, Paris.) Improvements 
in Machinery or Apparatus for Manufact 
Blocks of Artificial el. (8d. 7 Figs.) June 5, 1885.— 
The apparatus consists of a moulding table with a number of 
radiating moulds provided with plungers or pistons which press 
the materials into blocks, and finally eject them from the moulds. 
The blocks are formed with lozenge-shaped perforations which 
enable the blocks to be broken up easily aud without dust by the 
hammer. (Sealed May 28, 1886), 


DISTILLING MINERAL OILS. 


4094. W.M. Fraser, Mid Calder, Midlothian, N.B. 
Apparatus and Arrangements for Distilling Mineral 


Oils. (Gd. 3 Figs.) March 24, 1886.—The main part of the dis- 
tilling apparatus is a still 2, which ig heated by a main heating 





internal flue 3, and suitable side flues 6, 6. The heating gases are 
generated in a liquid fuel furnace, the combustion chamber of 
which communicates directly with one end of the internal cylin- 
drical flue 3. After passing through the flue 3, the gases return 
along both sides of the still through the external side flues 6, 6 
which communicate by a cross flue 7. A flue space 8 is provided 
beneath a cylindrical vessel 9 for utilising the partly exhausted 
fire gases in heating the oil before it enters the main still 2; the 
fire gases finally passing off to a chimney at the end of the flue 
space8. The crude oil to be operated on is supplied by a pipe to 
one end of the feed-heating vessel 9, and is led from the other end of 
that vessel by a pipe 12 to the still 2, the pipe 12 dipping down 
below the surface of the oil in the still. The volatilised oil leaves 
the still 2 by a pipe 13, passing off to the condenser, and the re- 
siduary oil isdrawn off at the bottom by a pipe. (Accepted April 27, 
1886). 


6048. H. Aitken, Falkirk, Stirling, N.B. Improve- 
ments in the Treatment of Carbonaceous, Bitumin- 
ous, Calcareous Substances or Ores. (8d. 2 Figs.] May 
16, 1885.—Steam and gas are introduced into the retorts for the 
purpose of engendering heat, and preserving the oil and ammonia, 
when distilling materials for the obtainment of oil or tarry sub- 
stances, gas, ammonia, acetic acid, and other products. (Accepted 
May 4, 1886). 


13,014. N. M. Henderson, Broxburn, Linlithgow, 
N.B. Improvements in Apparatus for Distilling 
Shale or other Mineral Oilor Petroleum. (8d. 4 Figs.) 
October 29, 1885.—The improvements relate to the treatment of 
the crude oil which is first passed into a ‘‘primary” still of the 
shape known as a “ wagon boiler.” The volatilised oil is then 
further distilled in ‘ secondary” stills of the same shape as the 
a, still. From the deep sides of the secondary still the 
eavier oil passes off to the coking stills. (Accepted April 30, 1886). 


MISCELLANEOUS. 


1517. J.S. Badia, Philadelphia, U.S.A. Automatic 
Apparatus for Generating Gases. [Sd. 6 Figs.) Feb- 
ruary 2, 1886.—The object of this invention is to provide an ap- 
paratus containing material and mechanism for the automatic 
formation of gases for the inflation of canvas rafts. Theapparatus 
consists of a capsule containirg a gas liquefied under pressure, 
such as ammonia, carbonic acid, or nitrous oxide, in one com- 
partment, whilst an adjoining compartment contains a powder 
adapted to burn in a closed vessel. Mecharism adapted to auto- 
matically ignite the powder, is held in check by a disc of 
blotting paper, which is ruptured or disintegrated when moistened, 
and which then allows the mechanism to ignite the powder and 
liberate the gas. The burning powder is employed to generate 
heat, for the purpose of preventing the expanding liquid gas from 
freezing by its rapid evaporation when released from pressure. 
(Sealed May 25, 1886), 


1787. W. R. Lake, London. (The Russel and Erwin 
Manufacturing Co., New Britain, Conn., U.S.A.) Improve- 
ments in Screw-Threaded Nails or Screws and in 
Apparatus for the Same. (8d. 6 Figs.) Febru- 
ary 6, 1886.—This invention relates to screw-threaded nails which 
are intended to be partly driven into wood by a hammer, and then 
screwed home by means of a screwdriver. The improvements 
consist in furnishing the conical point of the screw with two thin 
projections or fins. (Sealed June 1, 1886). 


1861. G, H. Nichols, W. H. Nichols, and J. B. F. 
Herreshoff, Brooklyn, U.S.A. An Improved Sul- 
phuric Tower. (8d. 3 Figs.) February 9, 1886.—In the 
**Glover¥ tower, as now construeted, the brick lining is gradually 
eaten away KY the hot acid gases.. According to this invention 
the interior filling is composed of blocks of quartz, and surrounded 
by a layer of coarsely ground quartz, The es between this last 
layer and the outer lead sheathing is rammed tight with a filling of 
finely ground quartz. The outer lead sheathing is prevented from 
bulging outwards by a strong supporting wall of iron. (Sealed 
June 1, 1886). 


1868. A. J. Boult, London. (G. EF. Blaine, Dayton, Ohio, 
U.S.A.) Improvementsin Dumping Wagons, [lld. 14 
Figs.) February 9, 1886.—The improvements relate to the dumping 
mechanism, which is operated by a handwheel on a shaft provided 
with worm gearing which actuates the turning shaft by means of 
gearing engaging in a curved rack on the body of the dumping 
wagon. (Sealed May 14, 1886). 


2282. H. H. Lake, London. (H. Kessler, Oberlahnstein, 
Germany.) Apparatus for Separa Magnetic from 
Non-Magnetic Substances. [6d. 4 Figs.) February 16, 
1886.—Upon the rotating magnetic drum e, and the wooden roller 
u, is placed a brass drum t, which is moved in the direction of the 
arrow by the rotation of the drum e. The drum ¢ is provided ex- 
ternally with wrought-iron pins, which become magnetised on 
coming near the rotating magnet ¢. They again lose their mag- 
netisation on arriving at the wooden roller u. The material to be 





freed from iron or the like is fed along the inclined plane r, and 
falls gradually through the pins on the drum t. The iron con- 
tained in the mixture is attracted and carried away by the mag- 
netised pins, whilst the material freed from the metal falls down 
into the space z. The separated iron remains adhering to the 
pins of the drum ¢ till the pins have arrived near to the roller u, 
where, in consequence of the demagnetisation of the pins, the 
separated iron falls off into the space z. (Accepted April 9, 1886). 


2322, L, A. Groth, London, (U. R. Pumariega, Avilez, 
Spain.) etallising Woven Textile Fabrics. [4d.) 
February 17, 1886.—Fianael is steeped in a bath composed of 
equal parts of oxide of iron, copper, zinc, and tin, mixed as an 
impalpable powder in a solution of weak gum water. The flannel 
when dried forms a dry electric pile, so that, when applied to the 
human body, a weak but constant electric current is generated by 
means of the perspiration as long as the flannel remainsin contact 
with the body. (Accepted April 10, 1886). 

3233. F. Madeley and A. Oldham, Handsworth, 


Staffs. Improvementsinthe Manufacture of Exter- 
nally Coated or Covered Metallic Tubes. [4d.] March 





8, 1886.—The tubes are first polished, and then treated by electri- 
city, so as to produce upon them a cyanide deposit of copper. 
(Accepted April 9, 1886). 
4889. F. M.L Putney, Surrey. Improvements 
in Crucibles, Muthes, and other Refractory Appa- 
{6d.] April 20, 1885.—The crucibles are made of mag- 
nesia alone, or mixed with plumbago. Crucibles so constructed 
resist the action of alkaline fluxes and oxide of lead, but they 
should only be heated by water gas or other gaseous fuel, so ag 
not to bring them in contact with the mineral residue of the com- 
bustion. (Accepted April 20, 1886). 


. T.T. Smith, Briton Ferry, Glamorgan, Im- 
provements in Annealing Pots. [4d.] May 8, 1885.— 
According to this invention the top of the annealing pot consists 
ofa perfectly plain plate of cast or wrought iron or steel resting 
on a ledge, cast or fastened on to the top of the pot. (Accepted 
May 4, 1886). 


6066. W. F. Weldon, Cambridge. Apparatus for 
Cooling Gases and Vapours. (8d. 5 Figs.) May 18, 
1885.—This invention relates to an improved apparatus for cooling 
gas and vapours which are capable of attacking metals. The ap- 
paratus, which is especially adapted for the cooling of free 
chlorine and vapour of hydrochloric acid, consists of a stone 
tower of rectangular section, in the interior of which glass tubes, 
through which cold water is kept flowing, are arranged hori- 
zontally or inclined, inrows. The ends of the glass tubes protrude 
through the walls of the tower, and are connected by short pieces 
of caoutchouc tubing to the cold water supply and discharge 
pipes. The vapour or gas circulating round the glass tubes is 
condensed on their exterior surfaces, and drips down to the 
bottom of the tower. (Accepted April 2, 1886). 


6276. C. C, Carpenter, London. Improvements in 
Retort Lid Fittings. (6d. 3 Figs.) May 22, 1885.—The 
shank of the bolt on which the lid turns, is made of a polygonal 
shape, so that the bolt does not become loose when the lid is 
moved from or towards the mouth-piece. (Sealed May 28, 1886), 


6353. H. J. Haddan, London, (J. Wezel, Reudnitz, 
Samon) Apparavas for Coating, Roughening, or Grain- 
ing Metal Plates, (8d. 2 Figs.) May 23, 1885.—This in- 
vention has for its object to cover metallic plates with a thin 
layer of lithographic stone, but is generally applicable for other 
purposes. ‘he plates to be coated are fixed on the surface of a 
revolving drum adapted to be heated from the inside, Several 
rage! producers are distributed so, that during the revolution of 

e drum, every part of its circumference is alternately moistened 
and allowed to dry. The circumference of the drum also dips 
into a washing tank and is brushed by a set of automatically 
movable brushes. In orler to roughen or grain the surface of 
the plate, the spray producers are replaced by a blast apparatus, 
sod - heating appliance is set out of action. (Sealed June 1, 


6866. T. Twynam, Middlesbrough. Improvements 
in the Production of Soluble Phosphates of the Alka- 
lies in the Manufacture of SteelandIron. (6d.) June 
5, 1885.—This invention relates to the production of soluble alka- 
line — from the phosphoric slags, produced when an alka- 
line salt has been added during the conversion of the phosphoric 
pig metal, for the purpose of eliminating the phosphorus. The slag, 
which generally consists of oxides of iron and manganese, soda, 
and insoluble phosphoric acid, is fused with an alkaline carbonate, 
hydrate, or sulphate. By this means the insoluble phosphoric 


1655). readily converted into the soluble form. (Accepted April 6, 


6926. H.S.Maxim, London. Explosive Compounds. 
[6d.] June 8, 1885.—Nitre and sulphur are well mixed in an edge 
mill, and paraffin in a molten state is added to the mixture. 
(Sealed May 28, 1886), 


7496. F. Schulte, Duisburg, Prussia. Non-Con- 
ducting Coverings for Heat. [6d. 3 Figs.) June 19, 
1885.—The non-conducting covering consists of plates of dry peat, 
cut from large rectangular pieces by a ribbon saw. The plates of 
= are secured to the surfaces to be protected by a heat-proof 

inding material, and wrapped round with wire or hoop iron. 
The joints between the platesare filled with peat dust mixed with 
a binding substance. (Sealed June 1, 1886). 


71740. J.M. H. Munro, Downton, Wilts. Treatment 
of Basic Cinder. [6d.] June 25, 1885,—The object of this in- 
vention is to produce from the “basic cinder” obtained in the 
manufacture of steel by the well-known Gilchrist-Thomas or 
‘* basic” process, a useful manure containing protosulphate of iron 
and phosphoric acid, both in such a condition as to be soluble in 
water, and therefore readily assimilable by plants. In order to 
effect this, the cinder is ground as finely as possible, and then 
mixed with sulphuric acid to render soluble the phosphoric acid, 
and convert the ferrous oxide of the cindcr into ferrous sulphate. 
(Sealed May 14, 1886). 


8020. A. Bell, Manchester. Improvements in Fuel 
Economisers, (8d. 7 Figs.) July 2, 1885.—Pipes through 
which the feed-water passes on its way to the boiler, are 
arranged in vertical rows, so that a pipe in one row is opposite the 
== between two pipes in the adjacent rows, at the same time 
allowing clear spaces for the direct flow of the heated gas from end 
to end of the range of pipes, Scrapers are fitted on the pipes, and 
are operated by endless chains carried on pulleys driven by the 
ordinary gear. (Accepted April 13, 1886). 


9470. T. Nicholson, Gateshead-on-Tyne. Apparatus 
for Breaking Down Coal or other Minerals. [8d. 
8 Figs.) August 8, 1885.—The apparatus comprises a hollow 
cylinder consisting of two outer semicircular parts A, A. Two 
rectangular inclined pieces B, B' are situated in correspondingly 
inclined recesses in the interior of the cylinder, and are capable of 
being moved away from each other by means of a rod C screwed 





ee 


through the piece B, and abutting against the piece B'. The rod 
C projects out of the hole in the coal, and is one at the pro- 
jecting part by suitable means. On the rod C being rotated by 4 
ratchet lever or other mechanism, the pieces B, B! are forced apart, 
thus moving the outer parts A, A outwards, whereby the coal is 
broken down. (Sealed May 28, 1886). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in t r 
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THE SOUTH AFRICAN DIAMOND 
FIELDS.—No. V. 
THE BuLtronTEIN Minine Company. 

Havine described the position and general for- 
mation of the South African diamond mines, and 
given some idea of the magnitude of the industry, 
we may now consider the mode of winning the dia- 
monds, and to take a particular instance shall 
choose the works of the Bultfontein Mining Com- 
pany, which are as complete and extensive as any 
in the colony. 

A special interest also attaches to these works, 
as a large model of them is now on view at the 
Colonial and Indian Exhibition, which many of our 
readers will doubtless take the opportunity of in- 
Specting, 

This model measures about 50 ft. long by 30 ft. 
wide, and comprises an entire view of the Bultfon- 
tein Mine as it appeared in February, 1886, repre- 
sented on a scale of an eighth of an inch to the foot, 
with the hauling machinery and portions of the de- 











positing floors ; also an entire view of the Bultfon- | 


| tein Mining Company’s washing machinery, on an 
| enlarged scale of half an inch to the foot. The model 
| is in charge of Mr. F. Shute, late inspector of ma- 
| chinery on the diamond fields for the Cape Govern- 
| ment, and was constructed in Kimberley under the 
| auspices of the local Exhibition Committee. 
| It will be seen that the Bultfontein Mine, as at 
| present developed, isin the shape of a huge circular 
| basin or quarry, about 1200 ft. in diameter, worked 
| down in a succession of rectangular ledges, the 
deepest claims in the centre of the mine being about 


| 300 ft. below the surface. The natural boundary | 
| of the mine is formed by a ‘‘reef” of horizontal | 


| shale, grey from the surface downwards to a depth 
| of about 100 ft., after which the calcareous strata 
| are succeeded by black carbonaceous shale of depth 


/as yet undefined. 





In Kimberley and De Beer's | 
| mines, at a depth of some 270 ft., these shales are 

found to rest on a basaltic doleritic rock of amyg- 
| daloidal character, but at a depth of 300 ft. in Bult- | 
| fontein and Dutoitspan the basalt has not yet been 








struck. There is noreason, however, to doubt that 
at a greater depth the basalt will appear surround- 
ing these latter mines also. An interesting report 
recently presented to the Cape Parliament by Mr. 
E. J. Dunn, F.G.S., attests the existence of an 
extensive well-defined basin-shaped area occupying 
the central portion of the colony in which it is ex- 
pected large deposits of coal will be discovered. 
The shales of the Kimberley district form the 
northern rim of this basin, and as they dip towards 
the centre, it is natural that a greater thickness of 
shale should be found at Dutoitspan and Bultfontein 
than in the more northern mines of Kimberley 
and De Beer’s, just as we previously remarked, 
that further north still, at the River Diggings, the 
shale disappears altogether and the dolerite appears 
on the surface. 

The extent vertically of this shale or ‘‘ reef,”’ as 
it is locally called, surrounding the mines, is of the 
utmost importance to the diggers, for if not cut 
back to an angle of about 30 deg. with the horizon 
it breaks away when exposed by the excavation of 
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the diamond-bearing soil, and falls into the mine, 
to the great hindrance of the workings. A con- 
siderable number of claims in all four mines are at 
oresent covered with fallen ‘‘ reef,” and the deeper 
uhe mines become, the more serious are the reef 
difficulties. In Kimberley and De Beer’s, after ex- 
pending very large sums in hauling out fallen reef 
and cutting down the solid strata to prevent their 
falling, the ‘‘open” or quarry system of mining 
has been abandoned in favour of underground 
works, which have already attained considerable 
development. But the cost of excavation under- 
ground is from three to four times as great as work- 
ing in the ‘‘open,” and therefore Bultfontein 
diggers are not likely to attempt underground 
works until it has been clearly found impossible to 
work on any other principle, as the comparative 
poorness of Bultfontein ground would prevent the 
former method being remunerative, unless the dia- 
monds should become more plentiful at a greater 
depth, or their value be enhanced by reduced pro- 
duction. 

The reef question will be dealt with more fully in 
describing the other mines; it need only be re- 
marked here that Bultfontein has an advantage over 
the other three in having so wide and almost cir- 
cular an area, so that any reef-fall in the near 
future can only affect the outside claims, and will 
hardly interfere with the working of claims in the 
centre of the mine. 

The Bultfontein Mining Company are the largest 
holders in Bultfontein, possessing a square block of 
115 claims near the centre of the mine, their pre- 
sent working level being 310 ft. from the surface, 
so that all the claims are in ‘‘ blue” ground, with 
the exception of about three to four claims recently 
acquired on the eastern reef for the purpose of pro- 
tecting the block from any fall from that quarter, 
the only side from which the reef could trouble 
them. 

Before the ‘* blue” can be excavated it has to be 
made loose by explosives, dynamite being the agent 
universally employed, of which about 500 tons are 
annually consumed on the fields, the price paid in 
Kimberley being 2s. per pound, The ground thus 
broken loose is hauled to the surface up inclined 
aérial tramways of steel wire rope. The mode of 
anchoring these wires is as follows: A pit is ex- 
cavated in the solid ‘‘ blue” in the deepest part of 
the claims, measuring about 12 ft. long by 3 ft. 
broad and 20 ft. or 30 ft. deep. A stout balk of pine 
or rough log of native timber about 12 ft. long by 
12 in. square is let down to the bottom of this pit, 
and the ends of the tramway ropes spliced into eyes 
are slipped over the log, or in place of the single 
long pole, four short cross-poles (one for each rope) 
are used by preference, the ends of the poles being 
let into the solid ‘‘ blue” (see sketch). The exca- 





vated ground is filled into the pit again, and a 
second log of timber parallel with the lower one is 
laid over the top of the pit to support the wire 
ropes and prevent their being worn by contact with 
the hard ground when stretched tight. The 
anchorage outside the mine is often a more diffi- 
cult matter, owing to the sot nature of the ground 
in which it has to be effected. It has been 
already stated that a thin layer of lime and red 
sandstone covered the surface of the country 
immediately above the shale. But contiguous 
to the mines, for several hundred feet back, 
from the edge of the reef, this natural surface is 
encumbered with high mounds of débris and tail- 
ings, the remains of previous diamond-sorting con- 
ducted either within the mine cr close around it, 
The anchorage in this soft débris requires to be 
carefully constructed to stand the heavy strain to 
which the ropes are subjected when at work. A 
broad shallow pit is dug, some 12ft. long, 8 ft. 





wide, and 10 ft. deep, and four stout poles, about 
12in. in diameter or square, are laid diagonally 
into the pit and strongly stayed with cross-poles to 
form a rigid structure, after which the ground is 
filled in again and tamped down firmly. A fifth 
pole is then laid crossways behind the four upright 
ones, which project about 3 ft. above ground, and 
the horizontal pole is bored with four 3-in. holes 
the proper distance apart to suit the gauge of the 
tram. The ordinary gauge of these wire-rope tram- 
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ways is about 4ft., with a space of 18in. between 
the centre ropes, and the ropes, or ‘standing 
wires,” as they are locally termed, vary from 3 in. 
to 5in. in circumference, according to the size of 
the tub they are destined to carry. Tocomplete the 
anchorage, four strong straining screws, 2in. to 
3 in. in diameter, are inserted in the holes bored in 
the ‘‘back pole,” each screw carrying a grooved 
pulley, free to rotate, about 12in. in diameter. 
The loose ends of the standing wires are passed 
over these pulleys and the wires tightened by block 
and tackle and differential gear to a strain of 3 to 6 
tons, after which they are clamped with a couple of 
wrought-iron clips on each rope. After working a 
little, any slack in the ropes is taken up by the 
tightening screws. 

At the edge of the mine the standing wires are 
supported on timber or iron standards 20 ft. to 
30 ft. high, well braced and stayed, and furnished 
on top with soft iron quadrants grooved to retain 
the wires. The carriages running on these standing 
wires have each four wheels about 12 in. in dia- 
meter, supporting a steel tub attached by trunnions 
to the centre of the carriage frame and free to tip 
over when it is desired to discharge its load. The 
size of these tipping tubs varies from 12 to 32 cubic 
feet capacity, according to the quantity of ground 
to be manipulated. 

The Bultfontein Mining Company’s tubs hold 
28 cubic feet, the standing wires being 5 in. in cir- 
cumference, and the hauling wires 2in. The block 
is worked by two 20 nominal horse-power Robey 
hauling engines of the well-known mining pattern, 
each engine manipulating a separate gear with two 
tubs of the nature above described. The length of 
run from the claims to the depositing boxes is 
about 900 ft., and each gear hauls out an average 
of 500 to 600 loads of 28 cubic feet per day. 

The anchorage in the claims is fixed so as to leave 
a face of ground 15 ft. to 20 ft. high over the whole 
area of the block to work down. As this working 
face recedes from tke anchorage, a platform of 
timber covered with stout iron plates is erected 
over the lowest point to which the tubs can be 
lowered, and tramways are laid in all directions to 
accommodate steel trucks of 28 cubic feet capacity, 
which are filled with blue ground at the working 
face, and then tipped into the tubs through holes 
in the platform, a full truck standing always ready 
at the platform for each tub as it arrives in the 
claims, so that the hauling may proceed without 
intermission, one tub of each gear being lowered 
whilst the other tub ascends. The tubs travel at a 
mean speed of 900 ft. per minute, and the incline 
of the wires is about 1 in 2, or an angle of 30 deg. 
with the horizon. 

The work in the mine continues from sunrise to 
sunset, a period of fourteen hours in midsummer 
(that is, our Christmas), and ten hours in mid- 
winter with one hour’s stoppage at noon. Whilst 
the loose ground is being filled into the trucks, the 
operations of preparing for blasting down fresh 
ground are simultaneously proceeding. These 
consist in drilling vertical holes in the solid *‘ blue” 
higher up the face and charging them with dyna- 
mite. The holes are generally 9 ft. or 10 ft. deep, 
about 2 in. in diameter, and are sunk by hand with 
steel drills. All the manual labour in the claims, 
including picking, shovelling, trucking, tipping, 





and drilling, is performed by Kafirs under the super- 
vision of European overseers, whose main business 
is to guard as far as possible against thefts of dia- 
monds. The charging of the drill holes alone is 
intrusted to white men. At noon a bell is rung 
and all labourers have to leave the mine except 
those in charge of the blasting. At a quarter past 
twelve the bell rings again for the blasting to 
commence, and the shots are fired either by battery 
or the igniting of slow tape fuze. The can- 
nonading continues for ten or fifteen minutes and 
then the bell rings a third time for the blasting 
to cease. It isa sight worth seeing to look down 
into the huge cavity of the mine and watch the 
effects of the shots as they go off in volleys or one 
by one. Itis found on an average that 1b. of 
dynamite loosens three cubic yards of ‘‘blue.” At 
sunset the same programme is repeated, and fre- 
quently work continues during the night, the blast- 
ing taking place then at midnight and just before 
sunrise. Probably in no other quarter of the globe 
are such long hours worked or so much nightwork 
(above ground) and Sunday work done as on the 
diamond fields. 

The number of labourers employed in and about 
the mine by the Bultfontein Mining Company is 
250 Kafirs and 25 Europeans, in addition to those 
employed on the depositing floors and about the 
washing gear. 

In our next article we shall describe the treat- 
ment of the ‘‘ blue” after it leaves the mine. 





THE SILVERTOWN INDIA-RUBBER, 
GUTTA-PERCHA, AND TELEGRAPH 
WORKS. 

In our last issue we gave a description of the electric 

lighting at these works, which, as previously stated, 

were inspected by a large company of Colonial 
visitors, and others connected with the Colonial and 

Indian Exhibition, on Thursday, the 10th inst. 

Before proceeding to give a more detailed de- 

scription of the articles manufactured at these 

works and the way in which they are produced, it 
will be well to say a few words to give our readers 
an idea of the extent of the establishment, 

The area of ground covered by the works is 
15 acres, whilst the floor area of workshops is two- 
thirds of this, namely 10 acres. There are, in busy 
times, as many as 2100 workpeople employed on the 
premises, although this number will fall as low 
as 1300 when work is not brisk. Belonging to 
the Company are four specially-fitted steamers 
of a collective carrying capacity of 12,000 tons. 
One of these, the Silvertown, is the largest tele- 
graph ship afloat, and at the time of the visit of the 
Colonial Commissioners, was moored in the Thames 
off the works taking in cable. Two of the com- 
pany’s vessels are now on the west coast of Africa, 
laying part of the cable between Dakar and Sierra 
Leone. By the time this notice is in the hands of 
our readers this will be completed, and the Silver- 
town will sail about the end of June with the final 
instalment of 2000 miles. To man these vessels, 
and to perform the necessary operations in laying 
cable, 400 persons are required in busy times, and 
this number must be added to those already re- 
ferred to in order to get the total of persons 
employed by the English establishment. The com- 
pany also has works in France, where about 300 
persons are employed. To pay the wages of work- 
people employed in England a sum averaging about 
95,0001. a year is required. There are 47 steam 
engines and 31 boilers for driving the different 
machinery used. 

As will be seen, telegraph cable and india-rubber 
goods are the chief products of these works. Of 
the latter about one and a quarter million pounds 
are produced annually, whilst during the first five 
months in this year no less than 2080 nautical miles 
of cable have been manufactured. 

Following the route pursued during the recent 
visit of the Colonial visitors, we will commence 
our description with the gutta-percha department. 
By natural order of sequence we begin with the raw 
material as it comes in from shipboard and follow 
it up through various stages of manufacture to the 
finished article. We find ourselves first in a large 
and substantially built brick building to which the 
gutta-percha is first stored. It comes from the 
East Indies and the Malay Archipelago in irregular 
masses weighing a pound or two. These are com- 
posed of the gum which has been dried just as it 
exudes from the tree (Isonandra gutta), and has 
been collected by the natives. It is not, however, 
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by any means pure gutta-percha, for being sold by 
weight the noble savage is prone to incorporate 
with the lumps, bark, earth, stones, or any other 
substance that may be more plentiful than the 
genuine article. It is the first care of the manu- 
facturer to eliminate these foreign substances, and 
should this process not be effectually carried, the 
germs of decay may be left within the article manu- 
factured, which would speedily lead to its destruc- 
tion. The value of raw gutta-percha depends 
almost wholly on the care with which it has been 
collected and the honesty of the collectors, or, in 
other words, the quantity of foreign matter it is 
mixed with. 

In the building we have referred to, are a large 
number of iron tanks containing water, and heated 
to a moderate temperature by a steam worm. Into 
these the lumps are thrown, and remain until the 
heat makes them plastic, and a great part of the 
dirt is extracted. Close by these tanks are a corre- 
sponding number of machines known as mastica- 
tors, and to these the material is transferred. They 
consist of a heavy cast-iron cylindrical casing in 
which revolves a grooved roller. In these the 
material is worked into a sticky mass, heat being 
applied by means of steam to keep the material 
plastic. This process having been carried on for a 
suitable time, the duration of the operation being 
judged by the foreman from the appearance of the 
substance, the plastic lump is transferred to a 
hydraulic press, of which there are several in this 
building. By these the gutta-percha is forced 
through an extremely fine steel wire sieve, any im- 
purities that may have escaped the previous cleans- 
ing processes being retained by the mesh. These 
sieves are 15 in. in diameter, on which area a total 
pressure of 118 tons is brought to bear. The 
cylinders of the presses are steam-jacketted, and, 
indeed, throughout care is taken to keep the mate- 
rial from cooling. 

The preparation of the gutta-percha may now be 
said to be complete, it only remaining to put it into 
a convenient shape for storing or use. The lumps 
from the presses are carried to a pair of horizontal 
rolls and there formed into a coarse sheet, which is 
carried forward as it emerges from the rolls by a con- 
tinuous web of cloth actuated by live rollers. The 
rolls are hollow and steam is passed into them by 
suitable pipes entering at the axis. Upon being 
taken from the rolls the sheet is cut into convenient 
length for storage. The rolls we have referred to, 
which are of iron, are adjusted to produce a sheet 
of suitable thickness for many ordinary and well- 
known purposes for which gutta-percha is used ; 
such as boot-soles, liners for acid tanks, &c. In 
addition to these rolls, of which there are several 
pairs, there are others which are for rolling gutta- 
percha tissue, such as is used for hospital work, 
jointing core, ladies’ dresses, &c. These rolls are 
very finely adjusted and have chilled faces. They 
are, lke all others, steam warmed. 

Passing to the upper floor of this building we 
find ourselves in the core-making department for 
sub-marine and telephone cables ; the electric light 
cables being made in auother part of the works. 
The conductors are, of course, made of the best 
copper wire, the Silvertown Company priding 
themselves on the high conductivity of their wire, 
which is guaranteed at 96 per cent., but as a matter 
of practice ranges between 98 and 99 per cent. 
The wire is brought into the works in the usual 
coils, and, after having been tested electrically, is 
wound on bobbins by an ordinary machine with 
two vertical swifts. When stranded core is required 
the bobbins, usually seven in number, are placed 
on a stranding machine, by means of which they 
are twisted into a wire rope. Some telegraph and 
telephone wires have solid copper centres, i.e., one 
wire, but submarine conductors are always twisted. 

The copper conductor being so far completed, it 
is lowered down to a floor below, on which is the 
core-making shop. Here there are other masti- 
cators similar to those previously referred to, and 
into these the gutta-percha, prepared in the manner 
already described, is worked up to a proper con- 
sistency for covering the conductor wire to form 
the insulator. In this operation a good deal of the 
success depends on the operators, or perhaps more 
particularly on the foreman who has charge of 
mixing the various kinds of gum, and the amount 
of working to be given according to the nature of 
the work, and the insulation required. 

The core-making machines in use at Silvertown 
are of a type that has been patented by the company. 
There are several of these in the core-making room, 








and they are fine specimens of ingenuity and work- 
manship. The copper conductor is wound on 
bobbins, and placed on a frame at the back of the 
machine. From thence it is drawn on to receive 
the coating of gutta-percha, having previously passed 
through a small tank of Churton’s composition, 
made of Stockholm tar and gutta-percha, in order 
to make the insulating material take evenly on the 
wire and adhere to it. The way the gutta-percha is 
laid on is as follows. Supported on a suitableframing 
is a steam-jacketted cylinder into which the masti- 
cated gutta-percha is fed in a manner presently to be 
described. At the outer end of this cylinder there 
is a die, and through this the copper wire is drawn 
and is at the same time coated with the insulating 
material. The feeding in of the gutta-percha to 
the cylinder is effected by means of a pair of rolls 
placed with their axes in the sane horizontal plane. 
One chief object is to get the mass worked up with- 
out any air-bubbles, as these would be likely to 
make holes in the insulating skin when the core 
was complete. As the rollers revolve the material 
is forced down between them, all air being squeezed 
out. The massis forced into a horizontal receiver 
of cylindrical form, and in this there revolves a 
worm working on a shaft. This continually presses 
the gutta-percha forward until it enters the die- 
cylinder before referred to. The material being 
under pressure and in a still plastic condition, 
as the wire conductor is drawn through the hole in 
the die, it takes with it a coating of the gutta- 
percha, and these two together, the conductor and 
the insulator, form the core. There may be two or 
three coats of insulating material, according to the 
specification. Until the gutta-percha has been spread 
round the wire it has to be kept warm and plastic, 
or rather ‘‘ sticky ;” and the whole of the machinery 
through which it passes has therefore to be steam 
jacketted or warmed by steam in some way. The 
core being made, however, it is desirable to harden 
the insulation. In order to do this, the core, as it 
comes from the insulating machine, is passed 
through long tanks filled with cold water. These 
are 205 ft. long each, and there is one attached to 
each machine. The water is kept to the required 
temperature, 40 deg. Fahr., by refrigerating ma- 
chinery placed in the building. This consists of 
two ether machines, worked by a couple of hori- 
zontal engines, by Messrs. H. J. West and Co., of 
Southwark Bridge-road. The core is now complete 
and has only to be taken to the floor above to be 
examined. This is done by running it rapidly 
through the hand of the examiner, who by practice 
becomes very expert at detecting by touch any 
defect in theinsulation. When aholeor flaw is dis- 
covered the gutta-percha is laid on evenly by means 
of a hot iron. 

For driving the machinery used in all the fore- 
going operations of preparing gutta-percha and 
making core, two pairs of horizontal engines are 
used. These are by Messrs. T. Robinson and Son, 
of Rochdale, and are collectively of 120 horse-power 
nominal. 

We know pass to what is known as the tank- 
room, where all core is tested electrically. The line 
is coiled on large bobbins in two-mile lengths and 
placed in cisterns containing water, which is kept 
at a uniform temperature of 75 deg. Fahr. Any 
defects in the gutta-percha that may have passed 
the hand examiner are then speedily detected, as 
the slightest defect would be discovered under these 
extreme conditions of test, which is made by a 
Thomson’s reflecting galvanometer. 

The conductor, or copper strand, in the core of a 
cable offers a certain resistance to the passage of the 
current, and this resistance increases proportionately 
to its length. When one hundred miles of cable are 
in good order the conductor offers a resistance equal 
to one hundred miles, but when a break occurs the 
resistance is reduced in proportion to the distance 
of the break from the testing instrument, and the 
point at which the break has occurred is thereby 
determined. 

We now pass to the cable-making department, 
where the core is covered with its protecting skins 
to preserve it from injury. This consists of a large 
building in which is a considerable quantity of wire 
rope-making machinery, some of it of very large 
size. Here the core is brought from stock, and is 
again placed in tanks and tested electrically ; in 
fact throughout its preparation the cable appears to 
be perpetually under test. This operation being 
complete, the core is taken to the machine and led 
by means of pulleys through a disc carrying jute 
bobbins. In passing through the lay plate in front 


of the disc, it is served one way with jute, and 
another skin is next put on in the opposite direc- 
tion. This serves for a bed for the protecting iron 
wire which is next put on by means of a wire rope- 
making machine of the eccentric type. The right 
tension is kept on the cable by properly adjusted 
hauling-off gear. The cable is next passed through 
a machine for covering it with a cold sticky compo- 
sition, which is a special manufacture peculiar to 
Silvertown. This composition serves as a preser- 
vative, ‘and causes the tapes or hemp cords which 
are to be next applied to adhere. These tapes are 
put on in much the same way as the jute covering. 
The cable is now complete, and on leaving the 
machine is coiled into large store tanks ; and from 
these it is transferred to similar tanks on shipboard 
as occasion Offers. 

The above is a very brief and imperfect sketch of 
the process of making telegraph cable. The manner 
of armouring and serving depends on the nature of 
the ocean bed. The study of this subject is one of 
the greatest interest, and on it depends a good deal 
of the success a cable may attain, or at any rate the 
duration of its life. A submarine cable also is by 
no means of uniform strength, the thickness de- 
pending to a large extent on the depth of water. 
For instance, a shore end in the shallowest water, 
and subject to the greatest danger from the an- 
chors of vessels, will be the heaviest portion, some- 
times going as high as 27 tons to a knot. 

At the present time the Silvertown Company are 
laying an extensive cable for the West African 
Telegraph Company. 

The sections between Cadiz and the Canary 
Islands, and between the Canary Islands and 
Senegal, were laid by the Company a year or so ago, 
and are about 1800 miles in length. In March this 
year they contracted with the West African Tele- 
graph Company to extend these cables from Senegal 
to St. Paul Loanda, with landings at Bathurst, 
Sierra Leone, Accra—English. Bissao, Bulama, St. 
Thomas, Principe, St. Paul Loanda—Portuguese, 
Conakry, Bassam, Porto Novo, Gaboon—French. 

The total length of these cables is 3600 miles, 
made up as follows :—82 miles of shore-end, 990 
miles of intermediate, and 2528 miles of deep-sea, 
making, with the 1800 miles between Cadiz and 
Senegal, a total of 5400 miles. 

The core is formed of 107 1b. of copper and 
140 lb. of gutta-percha per nautical mile. 

In forming the shore-end cable, the core is covered 
with hemp and a double sheathing of iron wire, the 
inner sheathing being of twelve wires, of a diameter 
of .165 in., and the outer sheathing fourteen wires, 
with a diameter of .280 in. The outside is covered 
with hemp yarn and bituminous compound, the 
whole weighing about 16 tons per nautical mile. A 
portion of the intermediate cable is covered with 
twelve wires .252 in. in diameter, weighing in all 
about 5 tons. Another portion is covered with 
twelve wires .165 in. in diameter, weighing about 
3tons. The deep-sea is covered with twelve steel 
wires .084 in. in diameter, and again covered with 
tape and twenty hemp cords, each of the steel wires 
being covered with tape and preservative compound. 
The steel wire has a breaking strain of 84 tons to 
the square inch. By adding the hemp cords the 
tensile strength is increased, and the specific gravity 
reduced so as to enable the cable to be laid in 
very deep water. The total breaking strain of 
this cable is about 6 tons, and it will bear about 
ten miles of its own length in water. 








ANOTHER Sup Rartway Project.—Mr. Herman, of 
Oregon, has asked the United States House of Representa- 
tives to instruct the Commerce Committee to report an 
appropriation of 1,373,000 dols. for the constructiun of a 
ship railway from deep water on the Columbia at the 
Dalles to deep water at Celilo on the same river, in 
Oregon. Mr. Herman states that the Columbia drains 
an area of 245,000 square miles, embracing portions of 
Oregon, Nevada, Washington, Idaho, Wyoming, Utah, 
and Montana, and exceeding the combined area of the 
New England and Middle States and Maryland, Virginia, 
being larger than France or Germany, and twice as large 
as Great Britain and Ireland; that the surplus wheat 
of the Columbia basin amounted in 1884 to over 350,000 
tons ; and that in ten years the exportation of grain alone 
will probably amount to 25,000,000 bushels. The channel 
of the Columbia is choked for thirteen miles above the 
Dalles by an accumulation of fixed rock and lava, and to 
open a channel through or around the obstruction would 
cost, according to the estimates of United States engi- 
neers, 11,000,000 dols. Major Jones, United States en- 
gineer, estimates that a ship railway of thirteen miles 
to connect contiuuous navigation 450 miles above and 
200 miles below the obstruction, would cost 1,373,000 
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hill in a similar tube in the west track. At the 
northern terminus of the line the cable passes over 
the large vertical sheaves, and returns in a similar 
manner to the driving pulley in the engine-house ; 
it thus completes its circuit, as will be understood 
upon reference to Fig. 59. 

The cable is held in such a state of tension that 
the ‘‘sag” seldom exceeds 2 in. to 24 in., whilst the 
gripping apparatus attached to the cars have only 
to raise it about an inch in order to clear the 
pulleys. At curved portions of the road the angle 
pulleys are located so as to reduce the deflection of 
the cable to a minimum of 1} in. when the cars pass 
such places—an important consideration for re- 
ducing the lateral strains upon the grip-shank. 

The engine-house, car depdt, and offices are 
situated at the top of the hill on the east side, 
at Nos. 6 and 8, High-street, and have a substantial 
frontage, composed principally of red and white 
brickwork relieved by plinths, pillars, &c., of 
worked Portland stone. This structure was, how- 
ever, unnecessarily expensive. The outside dimen- 
sions of these premises are about 130 ft. long by 
30 ft. wide. 

A longitudinal section of the basement of the 
building, is given at Fig. 59 already referred to. 
In this portion the whole of the operating ma- 
chinery is located, whilst the ground floor on the 
street level is chiefly arranged for the car depdt, 
repairing pits, &c., the office being situated above. 
The narrow and irregular character of the site would 
not permit of the premises being built at right 
angles to the road, and hence they are inconvenient 
for traffic purposes. Indeed there can be no doubt 
that the site of the building is most unsuitable in 
every respect, for in the first place, its relative 
position to the roadway has necessitated some very 
heavy road-making, in order to attain a suitable 
gradient to the premises, whilst, secondly, its angular 
relation to the road renders the efficient exit and 
entrance of the cars from the shed very difficult. 
Again, the location of the engine-house at the top 
of a severe gradient, where the grips release one 
part of the cable and pick up the other, is most 
objectionable. 

The engines for operating the machinery and 
cable are two independent motors of 25 nominal 
horse-power each (by Messrs. Grafton and Co.), 
fitted with automatic variable expansion gear, so 
that the power of the engines will always automati- 
cally vary to meet the fluctuations of the working 
requirements of the system. The boilers L, situated 
in the rear of the engines, are by Messrs. Babcock 
and Wilcox, of Glasgow and New York. They 
afford a duplicate service of 50 horse-power. All 
the machinery is in duplicate. The engine in 
service drives a through the spur gearing I i a 
countershaft h, on which the cable-driving drum 
H is fixed, so that the cable is driven at a uniform 
velocity of from five to six miles per hour, as re- 
quired, As the cable leaves the drum or pulley H 
it passes on its way out to the road, over two com- 
pensating sheaves M M' which are capable of having 
their axes moved further apart by slides m and screw 
spindle gearing m', by which any permanent slack in 
the cable (resulting from stretching) may be taken 
up. Changes in the length of the cable arising from 
variations of temperature and working strains, are, 
as before mentioned, compensated by the counter- 
weighted pulley carriage in the lower terminal pit. 
The cars used upon the Highgate line are of three 
types, and demonstrate how any existing rolling 
stock can be adapted to this system, and that the 
employment of ‘‘dummy cars ” (i.e., independent 
hauling cars for carrying the gripper and other 
mechanical contrivances), is unnecessary if not 
unsuitable for traflic in this country. Some of the 
cars employed on this line are of the ordinary type, 
with the gripping apparatus worked direct ; others 
are mounted on bogie trucks, similarly equipped and 
worked ; lastly, ‘‘dummies or auxiliary hauling 
cars,” are employed, The last arrangement may be 
useful in exceptional cases, but their common use on 
passenger lines, whether level or of fairly uniform 
gradients, such as are usually found in this country, 
appears unnecessary and a source of danger and 
inconvenience. 

The gripping apparatus provided upon the 
cars (see Figs. 60 and 61), is a device consisting 
of two movable jaws N N’', which engage or 
release the cable at the will of the operator, who, 
standing on the car platform O, works a hand- 
wheel connected with the screw p, and mechanism 
p, p', p®, p®. The jaws of the gripping apparatus 
travel in the slotted tube beneath the road surface, 





and are opened and closed by vertically sliding 
plates or attachments n, n!, which are about 1 ft. 
long, but only about } in. to £in. thick, and pass 
through the slot in the tube. It should be under- 
stood that immediately the cars are taken on to 
the road, the cable is pulled or guided into the 
“ grips.” 

When it is desired that a car should stop, the 
bite on the cable is released, so that it continues 
running inoperatively, until the grip is again closed. 
When the cars arrive at the termini or opposite 
the engine-house, the cable is conducted out of 
them in the same way as on the California-street 
and Chicago lines, &c., U.S.A. 

The manner in which the gripping operations 
are performed will be readily understood from 
Figs. 60 and 61, the former being a part longitu- 
dinal section and the latter a transverse section of 
a car platform and under gearing, &c., as used on 
the Highgate line. The screw termination of the 
operating handwheel spindle is shown at p; this 
works into a block-piece p!, in the forked termina- 
tion of the lever p®, the other extremity of which is 
connected to a rod, terminating with a ‘‘ wedge 
piece” p*, which gears into a tapering hood-piece 
p', attached to one of the gripper or stem-plates n. 
In this manner it will be seen that upon turning 
the handwheel in one direction or the other the 
the lever p? may be caused to push or pull 
wedge piece p*® in or out of the _ hood- 
piece p'!, and thus open or close the gripping 
jaws N and N'. The gripper is nothing more 
than the common I, type, used on the San Francisco 
and Chicago lines. The arrangement of gear- 
ing for transmitting motion to the apparatus is sup- 
posed to be novel ; it is a somewhat weak arrange- 
ment and has not given much satisfaction, the 
motion being slow and indefinite, and the wear and 
tear considerable. These gripping appliances are 
carried in longitudinal framings Q, hung upon the 
car axles g in adjustable bearings R, as shown in 
the engraving, lateral play being limited by the 
fixed collars +, At S is shown the arrangement 
and connection of the coupling drawbars, whilst 
T T' indicate the arrangement of the brake 
levers, &c. Continuous wheel brakes are applied 
to all the cars, as well as slipper brakes U, the 
latter consisting simply of wooden blocks which 
may be forced down upon the rails by common 
toggle leverarrangements. This part of the equip- 
ments was supplied by the Falcon Car and Engine 
Company. At Fig. 62 is represented in plan a set 
of the terminal junction points and switches, as 
used at Highgate ; cc! indicate a pair of ordinary 
tramway points ; bb! represent the ‘‘grip slots,” 
which form a junction at X, and at which point a 
spring tongue piece y? is introduced, in order to 
guide the gripper shank-plates, so that they shall 
take the right slot; E E are the manhole covers 
to the ‘‘ point pulleys.” 

(To be continued.) 


MERRYWEATHER AND SONS’ FLOATING 
FIRE ENGINE. 

A Frew weeks ago we noticed in our columns the trial, 
before the Metropolitan Board of Works, of a floating 
fire engine built by Messrs. Merryweather and Sons. 
We now publish on page 585 engravings of this 
boat showing an external view and also a longitudinal 
section. Thisengine has been constructed to the order 
of the Egyptian Government for the protection of 
Alexandria harbour, and as it is self-contained appears 
to offer great advantages over the somewhat clumsy 
system at present in use on the Thames, where a tu 
is employed to tow a barge carrying an ordinary lan 
engine on wheels—the speed of such a combination 
being necessarily very small. The boat before us 
answers all the purposes of an ordinary tug; steam 
may be raised from cold water in 10 to 14 minutes, 
and the boat will travel at a speed of ten miles an 
hour to the fire, where the pump can be got to work 
immediately, as it draws its steam from the same boiler 
as the screw engine, 

The hull is of iron, strengthened with bulkheads ; 
it is 51 ft. long with a beam of 10 ft. 6in., and 
a draught of water 4 ft. aft and 3 ft. 6 in. 
forward. The boat is built with a view to going 
over the bar and to sea in case of emergency, and is 
fitted with a steering wheel forward, towing gear, two 
cabins, an anchor and windlass, and the usual deck 
fittings of a first-class tug-boat. The fire engine is a 
Merryweathers’ Admiralty pattern, direct - acting 
double-cylinder pump, having steam cylinders 9 in. in 
diameter and pumps 7 in. in diameter with a stroke of 
2 ft.; it is capable of delivering 1150 gallons per 
minute, 





These pumps, with their large clearway valves and 
the twist bar valve gear, are so well known and have 
been so extensively adopted, both for land and float- 
ing fire engines, that no further description is neces- 
sary. Engines of this type are in use as fire and 
pumping engines on tug-boats on the Tees, Tyne, 
Mersey, &c., where they have proved of great 
value. 

On the delivery air vessel is placed a tee-piece with 
seven outlets projecting through the deck, and con- 
trolled by independent sluice valves in the engine- 
room ; to these are attached the copper swivel bends, 
that are visible on deck, for the attachment of hose. 
The centre delivery is 3} in. in diameter for working a 
large jet or pumping to waste overboard when pump- 
ing out vessels, the others being arranged for 2? in. 
hose. The suction is taken from the sea, a box being 
rivetted to the inside of the hull, and the outside plate 
being perforated to form a strainer. For the purpose 
of pumping out derelicts or for filling ships’ tanks from 
a fresh-water barge, a union is placed on deck, to which 
flexible suction hose may be attached ; the sluice valve, 
shutting off the supply from the sea, is closed when 
this arrangement is in use. 

With this engine one lfin. or 2in. jet may be 
thrown to a height of upwards of 200 ft., or as many 
as eight jets of smaller diameter. The propelling 
engine is of the usual inverted type, with two cylinders 
9 in. in diameter and 10 in. stroke, driving a three- 
bladed screw. The boiler is of the quick steaming 
class, 4 ft. in diameter and having a heating surface ot 
275 square feet ; it is fitted with a double safety valve 
of peculiarly sensitive construction, set to blow off at 
120 lb., the usual fittings and mountings, and may be 
fed either by the feed pump on the screw engine,.by 
one on the fire engine, or by a donkey pump, the 
suction being taken from the fresh-water tank or from 
the sea. The donkey pump may be used for pumping 
out the bilge, an ejector being also provided for this 
purpose. ‘Two hose reels are fitted over the fire engine 
hatchway to carry a large quantity of leather hose. 

On the morning of the trial ‘‘ The Merryweather’ 
steamed at the rate of ten miles an hour from Green- 
wich to Whitehall Stairs on the Victoria Embankment, 
where, after proving her handiness in manceuvring, 
she was moored and was inspected by members of the 
Metropolitan Board of Works and other gentlemen, 
before whom a display took place. First, one 
superb jet 1? in. in diameter was thrown to an 
estimated height of 200 ft. This was then replaced by 
two jets of 1 in. in diameter, then by four jets (two of 
lin. and two of Zin. in diameter), and lastly by six 
jets, two being 1 in. in diameter and four fin. There 
was a general expression of satisfaction with the results 
of the trial, and it is evident a boat of this character is 
invaluable in any city or town having waterside build- 
ings. The chairman of the Fire Brigade Committee 
stated it was unquestionably what the committee re- 
quired on the Thames. 

Messrs. Merryweather and Sons, at the same time, 
exhibited one of their land steam fire engines, ‘‘ Green- 
wich” type, which we illustrated and described on 
page 113 of vol. xl. 





ENGINES OF THE S.S. ‘ROYAL PRINCE.” 
WE give this week on page 588 and 589 engravings 
showing the general arrangement of the engines and 
boilers of the s.s. Royal Prince. These engines, 
which are of the triple-expansion type, were con- 
structed by Mr. John Dickinson, of the Palmer’s Hill 
Engine Works, Sunderland, and we shall in an early 
issue publish further illustrations of them. Mean- 
while we postpone giving any detailed description. 





FOR HIGH-PRESSURE 
BOILERS. 

On Tuesday, the Ist inst., av interesting experiment 
was made at their Atlas Steel Works, Sheftield, by 
Messrs. John Brown and Co., Limited, on the strength 
of furnaces, in the presence of an influential gathering 
of marine engineers, including Mr. Sennett, represent- 
ing the Admiralty, Mr. Sampson of he Board of Trade, 
Mr. W. Parker of Lloyd’s Regist2r, Mr. J. Bain of 
the Cunard Steamship Company, Mr. A. E. Seaton of 
Earles’ Company, Mr. Wallace of the Allan Line, &c. 

Messrs. Brown and Co. have introduced a new patent 
annular ribbed furnace designed for marine boilers for 
the high working pressures now becoming universal, 
and to give confidence to those who are willing to adopt 
this form of furnace, they have made two full-sized 
furnaces on their system, differing slightly in detail, 
and have tested them to destruction by collapsing them 
by hydraulic pressure. The furnaces were fitted into 
a cylindrical external shell, being rivetted at the ends 
to a flanged plate forming the ends of the shell in the 
same way as they would be to the flanged end plate of 
an actual boiler. The shell, which was constructed 
expressly for these experiments, is 4 ft. in diameter, 
li in. thick, and is made of mild steel. 

Both furnaces were made of mild steel and each was 
made }in, thick. Their distinguishing feature is that 
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the plates of which they are formed are rolled with 
thickened ribs equally distant from one another. The 
plates are then bent to a cylindrical form and the joint 
is made with an inside butt strap running the whole 
length of the furnace. 

In the first furnace the ribs were made 12 in. apart. 
In the second furnace they were 9 in. apart ; there is, 
therefore, in each case several inches of plain portions 
between the ribs. The flues were each made 38 in, in- 
ternal diameter. The first collapsed at a pressure of 
775 lb. per square inch, while the second withstood a 
og of 815 lb. before giving way, these pressures 

eing registered by several gauges which had each 
been tested before the experiment. On the second 
occasion there were additional gauges fixed belonging 
to the Marine Department of the Board of Trade, but 
these showed 35 lb. less pressure than the others. 
Taking the less pressure, viz., that indicated by the 
Board of Trade gauges as correct, it will be seen that 
the pressure of 780 lb. persquare inch borne by a 
furnace of 39 in. external diameter and only } in. 
thick, is a result which is highly satisfactory. 

In April, 1883, we published a report by Mr. W. 
Parker to Lloyd’s Committee of some experiments 
made to test the strength of corrugated furnaces, in 
which he stated that their actual strength to resist 

60000 x ¢ 
collapse may be taken as - : 

( 

the present case, we find that a corrugated furnace of 
the same diameter and thickness would have withstood 
770 lb. per square inch, so that practically the new 
form of furnace may be considered to be of equal 
strength to corrugated furnaces. 

It is claimed for these furnaces that besides possess- 
ing great strength to resist collapse they also possess 
very great longitudinal strength, a point which is defi- 
cient in the ordinary corrugated furnace, the lengthen- 
ing of which under pressure is very marked, as will be 
seen from Mr, Parker’s report referred to, and necessi- 
tates the employment of several stays to efficiently 
support the ends of the boiler near the furnace. 


Applying this to 





ANTIPODEAN TELEGRAPHY.—Three companies have signi- 
fied their willingness to construct a proposed new tele- 
graph cable from New Zealand to Australia for 180,000/. 





New Water WorkKS FOR AMSTERDAM.—New works 
for supplying Amsterdam with water have been com- 
menced, thus giving a dual supply to that city. The 
new works will have a mimimum capacity of 9,000,000 
gallons daily. They comprise the laying of a 48 in. inlet 
conduit pipe almost three miles in length from the river 
Vecht to the site of the pumping and filtering station. 
At this point the water will be lifted into depositing re- 
servoirs having a united capacity of 18,000,090 gallons. 
After having been filtered through filter beds of novel 
construction designed by the engineers, the water will pass 
into a series of covered pure- water reservoirs. From 
these it will be pumped up a stand-pipe 232 ft. in height, 
and conveyed thence through two lines of parallel mains 
27 in. and 24 in. in diameter respectively, into the city of 
Amsterdam, a distance of about seven miles. The sepa- 
rate system of supply will involve the laying of upwards 
of 120 miles of distributing pipes, including the excep- 
tionally difficult work of crossing under no fewer than 100 
canals. Messrs. John Aird and Sons are the contractors 
for the construction of the whole of the works, with the 
exception of the pipes, of which there are 25,000 tons, and 
the pumping engines, which are of 800 horse-power. The 
contract for the pipes has been entrusted to the Staveley 
Tron and Coal Company, and that for the engines to 
Messrs. Easton and Anderson. The engineers for the 
works are Messrs, Joseph Quick and Sons, of Great 
George-street, Westminster. 





THe Sonnsiick OBSERVATORY. — What will be the 
highest observatory in Europe is now being erected on 
the Sonnblick, in the Tyrolese Alps, a mountain 10,000 ft. 
high. Some mines are situate on the slopes of the 
Sonnblick at a height of over 5000+ From this spot 
a wire ropeway, practicable for passengers, leads up to 
a height of nearly 8000 ft. Here a house has been 
erected for miners, who reside there during winter. 
Thence the summit of the Sonnblick is reached by an 
easy ascent over a glacier in three hours. The observatory 
now being erected on the summit will consist of a block- 
house, flanked by a massive stone turret 40 ft. high. The 
walls of the tower have been made of an enormous thick- 
ness, and the blockhouse is anchored to the rock by steel 
wire cables. Wood has been chosen for the construction 
of the house because it keeps out cold better than stone. 
The tower will be fitted with all the instruments used in 
meteorological science. As there is great danger to the 
building from the terrific thunderstorms which rage 
round the summit, the observatory is protected not only 
by three lightning rods, but also by a lightning-proof 
fencing. The solitary resident observer is one of the 
miners, who is now undergoing a course of instruction in 
soneereney, He will keep up communication by tele- 
phone with the miners’ house 2000 ft. below him, whence 
another telephone wire, fifteen miles long, leads to Rauris, 
From the latter place, his daily record of observations 
will be telegraphed to Vienna. Sonnblick Observatory 
will known in future as a meteorological station 
situate at a higher elevation than any in Europe—higher 
than those on Mount Etna, the Pic du Midi (Pyrenees), 
and the Siintis (canton of Appenzell), 


MISCELLANEA. 


Tur Inland Navigation Congress is held at Vienna this 
year, and was opened by the Crown Prince on Tuesday. 


Sir Frederick Bramwell is to be made an honorary 
D.C.L. of Oxford. 


The American wheat harvesting has begun, the season 
having been unusually early. It is believed that the crop 
will be the largest ever grown. 


On Saturday night a collision occurred at Yeovil Junc- 
tion between a passenger and a goodstrain. A van anda 
truck of the latter were knocked off the line, and the 
engine of the passenger train was disabled. 


The inauguration of the extensive works undertaken 
by a French company for draining Lake Copais and 
thereby reclaiming 25,000 hectares of rich cultivable 
soil, took place last week. 


President Cleveland has accepted the honorary presi- 
dency of the American Exhibition to be held in London 
in 1887, and will perform the opening ceremony by tele- 
graph from the White House. 


The Postmaster-General announces that the agreements 
now in force for the conveyance of mails from this country 
to the United States will expire on the 1st of December 
next, and that it is not intended to enter into any new 
contract for the service. 


At Liverpool last week Messrs. C. W. Kellock and Co. 
offered for sale by auction the three fine steamers Mexico, 
Oaxaca, and Tamaulipas, lately owned by the Companhia 
Mexicana, which were sold for 186,000/. 
be the largest sale by auction of shipping ever known. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ended June 6, 
amounted on 15,2874 miles, to 1,184,577/., and for the 
corresponding period of 1885, on 15,1184 miles, to 
1,162,214/., an increase of 169 miles, or 1.1 per cent., and 
an increase of 22,363/., or 1.9 per cent. 


Messrs. Pesso and Perilli, who were engaged on the 
railway from Lecco to Como, have invented an apparatus 
for setting out railway curves. It takes far less time 
than ordinary methods, and gives sufficiently accurate 
results for all ordinary purposes. It is known as the 
squadro-cyclograph. 

The cost of the Industrial National Exhibition which 
it is proposed to hold in Berlin in 1888 is estimated to be 
8,000,000 marks. Of this sum it is calculated that 
3,500,000 m. will be covered by receipts, while the city of 
Berlin has resolved to contribute 2,000,000 m., and it is 
not improbable that the remainder will be given by the 
Imperial Government. 


The standard Prussian test for determining the con- 
stancy of volume of cement as quoted in the Proceedings 
of the Institutions of Civil Engineers is as follows: Pure 
cement is mixed with water to a stiff cream, and formed 
into a thin cake on a plate. After setting the cake and 
plate are placed under water. If the cake shows after one 
or more days crumpling, or cracks at the edge, the flying 
(treiben) of the cement is indicated. 


At the ordinary general meeting of the Consolidated 
Telephone Construction and Maintenance Company, held 
last week, it was stated that the gross profits for the past 
year were 11,438/. against a trading profit of 600/. for the 
previous year. ‘Two orders had been received from 
America. The company are going to unite with the 
Edison-Gower-Bell Telephone Company for protecting 
patent rightsin Belgium. 


During the gun trials of the Impérieuse, referred to in 
our last issue, both the forward barbette gun and the star- 
board gun when being fired at 50 deg. of training, did 
some damage, in one case setting fire to the rigging of the 
ship, and in another carrying away the clutches and forc- 
ing open the ports. The position in the case of the for- 
ward gun, was considered the extreme angle of training 
compatible with the limits of safety, whilst the results 
of the firing of the other gun tend to show that the blast 
from the muzzle would probably prevent some of the 6in. 
guns being worked in action. Several misfires occurred, 
and finally a part of the breech mechanism gave out. 


The large armoured torpedo boat which Messrs. Yarrow 
and Co. have constructed for the Japanese Government is 
to be sent out in pieces for erection in Japan. The arma- 
ment, which has been constructed in France, consists of 
two torpedo guns in the bow, and the same number of 
guns placed near the stern and fitted on a revolving turn- 
table so as to enable them to be discharged at any angle. 
The speed expected to be realised is between 19 and 20 
knots an hour. The larger size of the vessel gives ample 
accommodation for officers and crew, and, should the ex- 
pectations that have been formed respecting the vessel be 
fulfilled, no doubt the type will come into general use. 


An important addition was made to the active list of 
the Royai Navy on Monday by the completion for sea at 
Sheerness of the new twin-screw composite gun-vessel 
Swallow, The Swallow is the first of a new class of fast 
steaming, heavily-armed gun-vessels, and in addition to 
being the most powerful is also the largest gun-vessel ever 
built for the British Navy. She is 195 ft. long, and has a 
displacement of 1040 tons. Her engines are of 1500 
horse-power. The Swallowis armed with eight 5 in. steel 
breechloading guns, mounted on Vavasseur fittings, four 
Gardner .45 in. machine guns, and four 1 in. Nordenfelt 
guns, together with spar torpedoes. Her breechloading 
guns are mounted on sponson ports, so as to give the vessel 
an all-round fire. The Swallow has cost 49,560/, 


Instead of entering into agreements extending over 








long periods of time for the American mail service, the 


This is said to | 1 


Postmaster-General proposes to take up month by month, 
or quarter by quarter, the most efficient vessels sailing 
from Liverpool, vid Queenstown, to New York. The 
owners of such vessels will be remunerated by a payment 
per voyage, based upon the amount of correspondence 
carried ; and the payment the Postmaster-General will 
be prepared to make for vessels calling at Queenstown 
and waiting for the mails, will be at the rate of 3s. per 
pound for the letters and post-cards, and 3d. per pound 
fur the newspapers, printed papers, and patterns or 
samples, contained in each mail. For vessels not calling 
at Queenstown the remuneration will be 1s. 8d. per 
pound for letters and post-cards, and 14d. per pound for 
other articles—bulk rates which are equivalent to the 
rates per letter or paper ordinarily paid for the convey- 
ance of ship letter mails. 








A New South WatrEs BrEakWATER.—The Government 
of New South Wales contemplates erecting by convict 
labour a large granite breakwater cn the northern bight 
of Trial Bay, near the entrance to Kempsey. The work 
is expected to extend over thirty years. 





SpanisH Iron Mrinerats.—The iron ore trade has not 
shown much activity of late at Bilbao. The shipments 
from the port to May 29 this year amounted to 1,377,650 
tons, as compared with 1,345,201 tons in the correspond- 
ing period of 1885, 1,407,346 tons in the corresponding 
period of 1884, 1,402,553 tons in the corresponding period 
of 1883, 1,341,825 tons in the corresponding period of 
—_ and 1,033,981 tons in the corresponding period of 

1. 


Tue ENGINEERING Socrrty, Kina’s CoLiece.—At a 
general meeting held on June 8, the President (Mr. Collis) 
in the chair, a discussion on ‘‘ Steam Engine Governors” 
took place. Mr. F. Saunders opened the discussion by 
describing the Mason governor, which is specially adapted 
for use in pumping engines. He also described Richard- 
son’s and Willan electric governors. Mr. Adams then 
described an electric governor of American origin, ex- 
tremely sensitive and simple, depending upon the suction 
of a solenoid upon a cup-shaped core, to which the valve 
rod is directly attached. Mr. Atkinson then pointed out 
the advantages which some classes of governors have over 
others, showing that those which wiredraw the steam are 
less economical. The Porter-Allen governor, which is 
used in connection with Edison dynamos, and a governor 
used by Armington and Simms, were described. Mr. 
Collis, in making some closing remarks, described Jamie- 
son’s electric and the Corliss governors. 

(QUEENSLAND RatLway Procress.—The duplication of 
the line to Ipswich is being proceeded with. Seventeen 
cuttings have been opened out. The extension of the cul- 
verts goes on apace, and eleven have been finished. Nine 
bridges have also been completed, and excavations are in 
sar forthe foundations of the culverts by which the 

ilton Swamp is to be drained. On the pts Mane Valley 
branch, second section, terminating at Mount Esk, an 
iron bridge over Lockyer’s Creek has been completed and 
tested with satisfactory results. Fencing for the line from 
Stanthorpe to the border is being carried on with vigour, 
and four-fifths of the earthwork. is completed. Good pro- 
gress is being made with the construction of the Kilkivan 
branch railway. With regard toa line from Howard to 
Bundaberg, a small quantity of clearing remains to be 
done at the Bundaberg end. Owing to delay in the de- 
livery of timber, caused by rains, the bridges are, how- 
ever, ina backward state. A contract for the first section 
of the Gympie Railway has been let. The permanent 
survey of the second section from Caboolture northwards 
is in progress. A trial survey to Cleveland has been com- 
pleted, and an alternative survey to the same place has been 
commenced. On the south coast extension a permanent 
survey from Beenleigh to Nerang and Southport has been 
completed. In the Wide Bay district a deviation on the 
Isis branch, about 14 miles in length, has been permanently 
pegged. 


A TuNNEL TO Prince Epwarp’s Istanp.—A_ scheme 
for constructing a tunnel to connect Prince Edward’s 
Island with the mainland is to be brought before the 
Canadian Parliament next session. It is proposed to 
build on each side of the straits piers through which a 
tube is to be driven for some 2800 ft., the total length of 
the tunnel being 64 miles. The bottom of the straits 
shows a very good road bed, the depth of water varying 
from 36 ft. on the island side to about 80 ft. in the middle 
of the straits, and thence ashore on the New Brunswick 
side to 104 ft. The tunnel is to be 18 ft. in diameter, and 
to be constructed of heavy sections of chilled white cast 
iron, 4in. thick or more, according to depth. Mr. H. H. 
Hall, of the Submarine Tunnel and Tube Company, of 
New York, is the patentee of the process of casting the 
tubes, as well as of the chilled white metal used. It is 
estimated that, at the present market price, the cost of 
the iron for the tunnel would be about 17/. per linear foot, 
making the total estimated cost of the work close upon 
1,000,000/. The metal is stated to be non-corrosive in sea 
water, as shown by its exposure for twelve years in the 
harbour of Sydney. The sections are bolted together by 
inside flanges, making a water-tight rust joint with a 
smooth exterior. A connection with the surface could be 
maintained by a vertical shaft if desired; but as a rail- 
way could be laid through the tunnel as fast as it is built, 
all the material used could enter that way, a supply of 
fresh air be obtained, and communication maintained 
with the shore. Where the depth of water will allow of 


the obstruction to the channel, the tunnel is to be laid on 





the natural bottom of the straits ; otherwise a channel is 
to be dredged, in which the tube is to be sunk, 
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TANGYES’ TWO.CYLINDER QUADRANT 
ENGINE. 

Tue annexed illustration shows a pair of engines 
recently constructed by Messrs. Tangyes, Limited, of 
Birmingham, for working the dynamos on board the 
City of Dublin Steam Packet Company’s new vessel 
Ireland. The very limited space available necessitated 
the construction of engines of a special design, these, as 
a matter of fact, measuring over all 7 ft. long by 6 ft. 5in, 
high by 3 ft. 9 in. wide, The steam cylinders are 10 in. 
in diameter by 10 in, stroke, both connecting-rods 
working on the same crank. ‘To prevent vibration the 
vertical and horizontal engine standards are stayed by 
a wrought-iron rod, which also serves to carry the 
high-speed governor. The connecting steam pipes are 
of copper. All the working parts are of steel, and 
special lubricators are provided for oiling them whilst 
in motion. The power is taken off by belting from 
flywheel on one side of the engine, so keeping the 
other side free for the attendant. 


EDGE AND BUTT PLANING MACHINE. 

On the opposite page we illustrate an edge and butt 
planing machine constructed by Messrs, Scriven and 
Co., of Leeds. The side of the plate is planed in the 
usual manner by a turnover tool which cuts both ways, 
and is carried on a saddle, driven by a steel screw 4 in. 
in diameter. The end of the plate is planed by another 
turnover tool; this tool is carried ona saddle on a 
separate slide, placed at right angles to, and above, 
the bed of the machine, on which the plate is fixed. 
Both saddles can be set by tappets to reverse automa- 
tically at any length of cut, and each can be reversed 
at any moment by the attendant, by means of an 
arrangement, attached to each saddle, for gripping the 
belt rod. The tools each consist of a strong toolholder 
of wrought iron or cast steel into which a plain piece 
of tool steel is fixed, thus requiring a minimum quan- 
tity of tool steel and no smithing. Kach saddle is 
driven by independent driving and reversing gear. 
To prevent the two tools from coming into collision at 
the corner of the plate, the saddle carrying the tool 
planing the side of the plate, on approaching within 
2 ft. of the end of its cut, places a tappet in sucha 
position that the other saddle will strike the tappet 
and reverse the belt, if it should approach within 
6 in. of the end of its stroke while the tappet is in 
such position. 

For shipbuilding work the machine is provided with 
a cross slide on the saddle for planing the ends of the 
plate. The motion of the toolholder in this cross slide 
is controlled by a guide bar which can be fixed at any 
required angle with the bed of the machine, so that 
the end of the plate can be planed at right angles or 
at an obtuse or acute angle with the side. 











HORIZONTAL ENGINE. 

WE illustrate on our two-page plate, and also on 
the present and opposite pages, a horizontal engine 
constructed by Les Ateliers du Brabant, and shown by 
them at the Amsterdam and Antwerp Exhibitions, 
where it gained a gold medal. The special feature is 
the valve gear, which was designed by Mons. G. 
Hertay, of 198, Rue Piers, Brussels, and is a combi- 
nation of the systems known under the names of 
Farcot and Meyer. There are two main valves, one 
at each end of the cylinder (Fig. 2), and on the back 
of each is an expansion valve. The expansion valves 
are in separate valve chests, and are connected by a 
rod (Fig. 4). This rod serves as the guide to an essen- 
tial piece of mechanism called the distributing block. 
This is shown in Figs. 8and 9, It has a gudgeon at 
each side, and at the ends D D' is bored, and bushed 
with gun-metal. The rods of the expansion valves 
pass through these bushes, and each carries a steel 
angle block fixed by a cotter to its extremity. The 
angle blocks slide easily in the distributing block as 
far as they are permitted by a steel wedge (Fig. 8), 
which moves in two vertical grooves (Fig. 9). The 
position of the wedge is determined by the governor ; 
the lower it is the less play is there allowed for 
the rods of the expansion valve. The distributing 
block itself is carried by its gudgeons in an arm 
on a weighshaft (Figs. 3 and 4) worked by an eccen- 
tric (Fig. 2) on the crankshaft, and the wedge 
moves with the block, its connection with the gover- 
nor being designed to permt of this. Supposing 
the block to be at the end of its travel and to be 
beginning to move in the opposite direction, neither 
of the rods participates in its motion at first. But in 
a short time one rod is drawn along by its inclined end, 
and the other is pushed forward by the wedge striking 
against the angle piece. It does not follow, however, 
that the expansion valves are stationary because they 
are not moved through these rods. They are held to the 
main valves by the pressure of the steam behind them, 
and are carried along by the former until caught by 
the block. As the arm is moving in the opposite direc- 
tion to the main valve at the instant this takes place, 
it follows that the cut-off is very rapid. It is claimed 
that it takes place as quickly with this arrangement as 
with Corliss gear, while there are neither springs nor 





QUADRANT ENGINE. 


CONSTRUCTED BY MESSRS. 








tripping appliances to wear out. The action of the 
valves is shown by the diagrams, Figs. 10 to 12. 

In Fig. 10 0 represents the centre of the crankshaft ; 
o A' the radius of the crank; A; A, A, the circum- 
ference described by the crank-pin ; 0 71 the radius of 
the eccentric, toa greater scale than that of the crank ; 
r1 72 73 the circumference described by the centre of 
the eccentric sheave. The direction of rotation is in- 
dicated by the arrow. 

When the crank is at the dead point A, the centre 
of the main eccentric is at the point 7’, and the valve 
is drawn from its mid position by an amount 7, dy, equal 
to their exterior lapG H (Fig. 6). 

Let us draw the radius o r,, symmetrical to 0 7), with 
respect to the axis X Y of the figure, and upon 07, as 
diameter, let us describe a circle. From the point o 
as centre, with the exterior lap as the radius, draw the 
circle ee,¢, ...3 we then obtain the diagram of 
Zeuner mostly employed by engineers in the study of 
slide valves. When the crank is at O A, the valve is 
displaced towards the left from its mean position by 
an amount equal to o dj, and the opening to the right is 
equal to e, d;. When the crank arrives at 0 Ao, the valve 
is drawn from its mid-position towards the left by an 
amount equal to od2, and the opening of admission 
to the right will be equal to e, «,. 

For the position o A, of the crank, the valve will 
have moved to 073, and the admission opening will 
be e, 7,. Hence it follows that the displacement of the 
valve, in relation to its mid-position, is always repre- 


sented by the fraction of the radius occupied by the | 


crank, comprised between the centre o and the circle 
d, dy ds and the circle e, e, e; of theexterior lap. The 


conclusion of the admission will take place at the | 
position oA, of the crank passing by the point of | 


intersection e; of the two circles mentioned above. 
We now pass to the examination of the movement of 
the two superposed valves. Fig. 2 represents them 


both in the mid-position, a state of affairs which can- | 


not exist unless one of the eccentrics is unkeyed. The 
wedge of the cut-off block is supposed to be at the 
bottom of its travel, a position which corresponds to 
the earliest cut-off. Fig. 11 illustrates the action of 
the distributing valves. 

Ois the centre of the crankshaft ; o A; the radius of 
the crank ; A, A, A, the circle described by the crank- 
pin A,; 07, the radius of the eccentric of the main 
valve ; 7, 7, 73 the circle described by the centre 7! of 
the sheave; o 7!, the radius of the eccentric which 
commands the expansion valves, and 7", 7', 71,... the 
circumference described by the centre of the sheave. 
The direction of rotation is indicated by the arrow. 

The crank being at the dead point, the action is as 
follows: The main eccentric is at o 7,, and the valve 








TANGYES, LIMITED, ENGINEERS, BIRMINGHAM. 








is drawn to the left of its mid-position by the amount 
7, dy, The expansion eccentric is at o7,/, and the 
expansion valve is drawn to the left of its mid-position 
by the amount 7," h. 

Let the radius 07; be drawn symmetrical to 07, 
and the radius or', symmetrical to the radius 0 7', the 
axis of the figure being X Y. Let a circle be de- 
scribed upon each of these two radii as diameters. 
Join the points r!, and r,, and by the lines7, 71,, and 
ov’, construct the parallelogram o7!, 7; f. Upon the 
sides o f of this parallelogram describe a circle about 
the centre C. 

From what we have seen above, it is clear that the 
displacement 7, d, of the main valve to the left of its 
mid-position, is also equal to od), and that the dis- 
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placement 7’ / of the expansion valve to the left of its 
mid-position, is also equal to os, Zeuner demon- 
strates that this difference o s;—0 dj, the relative dis- 
placement of the two valves, is represented in the 
diagram by of, the fraction of the radius o Ai of the 
crank comprised between the centre o and the circum- 
ference c, and that this property is true for any 
position of the crank. 

We have thus determined the circle of Zeuner con- 
cerning the main valve, and the circle of Zeuner 
concerning the relative displacements of the main 
and expansion valves. Reproducing these two cir- 


| cles (Fig. 12) we obtain a less confused diagram, in 
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which the former letters of reference retain their sig- 
nificance. 

It is here seen that : (1) When the measure of relative 
displacement is opposite to the crank, the expansion 
valve is to the left of the main valve. This is so for 
all positions of the crank comprised between o A; and 
oB;. The displacement, varying between of, and 
zero, is always opposite to the crank with relation to 
o. (2) Beyond the position o B, the expansion valve is 
to the right of the main valve, since that, in the posi- 
tion o A; for example, the displacement 0/; is mea- 
sured on the same side as the crank, 

When the two valves are simultaneously in their 
mid-position, the edge M is at a distance M N from the 
edge N (Fig. 6). Let this distance be called y. When 
the valves are in movement the distance between these 
edges varies. Let that variable distance be called x ; 
it will always be equal to the fixed quantity y plus the 
relative displacement, if the expansion valve is to the 
left of the main valve; and minus the same, if the 
displacement of the expansion valve is to the right of 
the main valve. 

From the point o and with y for radius, let the 
circle ¢, t; t,t; (Fig. 12) be described. The distance 
between the edges M and N of the valves will be 
equal to 


t.f, when the crank is at oA, 
3J3 ” ” ” tes te o As 
And to zero when the crank is at ... oD 


It isat this position that the cut-off takes place. In 
other words the cut-off takes place when the radius of 
the crank passes the point of intersection of the circle 
t, ts tyt;... With the circle c. 

The variation of the fixed quantity y varies the 
point of cut-off. If y=o f; the expansion commences 
ato A;; if y=o fi, the expansion commences at o Ay. 
The main valve closes the port when the crank is at 
oA;. This is the limit. For all positions of the 
crank comprised between o B, and o A;, the distance 
y constitutes, in reality, a certain opening of the ports 
of the mainvalve. But for the positions of the crank 
comprised between o A, and o Bs, the value of y 
becomes negative; it then constitutes a lap of the 
expansion valve on the main valve. 

Let us draw the circle c! of the same radius as the 
circle c, These two circles are tangent tothe point o. 
It is clear that the relative displacements, such as 0//, , 
of,... furnished by the circle c, can also be given 
by the circle cl. For o f’=og,and of,=og5. The 
circle c is to be used when the values of y are positive, 
and the circle c' when they are negative. Thus if the 
expansion is wished to take place at o A, , for example, 
y must then have a negative value equal toog,. If it 
be required that the admission should be zero when 
the wedge is at the bottom of its travel, it is sufficient 
that, for that position, y should have a negative value 
equal to o 4. 

From the point o as centre, with og! as radius, let 
us draw the arc ofa circle g, 2, 9,1, which cuts the cir- 
cumference c' in gy: and in g,'. It is evident that 


the greatest possible opening of the ports of the 
; it takes place for the position 
t In the case of the admission being 
this opening goes on diminishing at the same rate 
For 


main valve is Z, G 
o B, of the crank. 

zero, 
that 


the crank approaches the position o A,. 
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any intermediate position 0G, the opening is only 
V W. It becomes nothing at oA,. 

Let us now examine the case where the admission 
should cease at o A.; it is necessary in that instance 
that y should have a negative value equal to o 4. 
For that the wedge in the distributing block ought to 
rise an amount such that mm! (Fig. 8) becomes 





equal to og,— 0”, (Fig. 10). We know that the ports 
of the main valve are completely uncovered at o B, 
by the amount <,G. If we follow the rotation of 
the crank we see that the end D of the distribution 
block quits the face ¢ of the inclined block of the 
expansion valve rod, and that this latter, pressed by 
the steam against the main valve, and held by its 
friction, is drawn by the movement of the main valve 
itself. The rod of the expansion valve slides in the 
stuffing-box of the steam chest, and in the gun-metal 
ring of the distribution block, until the block T meets 
the wedge. 





It is necessary for this that the distribution block 
and the main valve should have effected, from oG, a 
relative displacement equal to OG—(og'!—oy,) or 
OG—Z, Z,. : 

Draw upon o B,, from the point G, the distance 
x, G=Z, Z,, and from the point o with o x, as radius, 
describe the circular are x, y, cutting the circumference 
of clin y,. Draw the radius of the crank O B, passing 
by y.. We obtain thus the position which corre- 
sponds to the meeting of the wedge and the inclined 
block. It is then that the closing of the ports of the 
expansion valve commences ; these ports are not com- 
pletely closed until at o A,. 

Then for the cut-off at o A, we see that: (1) The 
complete opening of the ports of the main valve occurs 
ato B,; (2) the expansion valve is carried along by 
the main valve, and the ports of the latter remain 
completely open during the travel from o B, too B, ; 
(3) the closing of the ports commences at o B,, and 
this is a complete closure ato A,. This takes place 
very rapidly. 

It may be remarked that in order to obtain the 
point y*, we must be able to carry forward in the di- 
rection o G, starting from z., the distance z, x, equal 
toz, G, and then to draw from the point oas centre the 
circular arc x, ¥, meeting the circumference of c' in 
Yo, If we wish that the cut-off shall take place at 
o Ay, itis necessary that y shall have a positive value 
equal to o f, For that the angle ought to rise by a 
quantity such that m m!' (Fig. 8) may be equal to 
og,+of, To find the position of the crank at which 
there is a meeting of the inclined block and the wedge, 
it is sufficient to lay out upon o A,, starting from 
fy the distance /, z,, and from the point o as centre, 
with a radius equal to o z,, todraw a circular arc 
meeting the circle c ing, If the radius o B, be ex- 
tended, passing by the point y,, the point of meeting 
of the wedge and the block is obtained. 

There is thus: (1) At o B, complete opening of the 
ports of the main valve ; (2) from o B to o B, move- 
ment of the expansion valve by its adherence to the 
main valve. During this period the ports of the main 
valve remain completely open; (3) from o B, too A, 
closure of the ports of the main valve. } 

In Fig. 12 the surfaces z, G 9), J, PY2. 0 Sg Js and f, 
J Py are shaded. They respectively represent graphi- 
cally the law according to which the closing, from the 
meeting of the block and the wedge, takes place for 
each of the degrees of expansion which correspond to 
the positions o A;, o A,, 0 A;, ando A, of the crank. 
These surfaces intercept upon the radius occupied by 
the crank, a length equal to the quantity by which the 
ports of the main valve are opened. The number of 
ports of the main valve is determined by dividing the 
greatest opening e, 7; of the valve face port by the full 
opening z, G of the valveport. The valve ports should 
have a slightly larger section than the cylinder ports. 

The idkoning advantages are claimed for this type 
of valve gear: 1. The degree of admission can he 
varied between zero and the maximum from which the 
main valve is constructed. 2. The strain on the 
governor in altering the point of cut-off is very slight. 
3. All the parts which are concerned in altering the 
point of cut-off, are exterior to the steam chest. 4. The 
number of joints is smaller than in any other system. 
5. There are only three stuffing-boxes. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Owing to the holidays the 
weekly market usually held on Tuesdays was not held till 
to-day. The attendance was larger than was expected, 
and although business was flat, prices were a shade better 
in consequence of the improved tone in the Scotch market. 
No. 3 Cleveland pig was quoted 293. 6d. per ton for 
prompt shipment. There is, however, no real improve- 
ment in trade yet. Stocks of pig iron continue to accumu- 
late heavily in Cleveland, and until supply and demand 
are adjusted, no permanent advance in quotations is 
expected. Shipments are better, but they are still 
disappointing compared with the corresponding periods 
in previous years. Hematite iron is a little firmer at 42s. 
per ton for mixed numbers f.o.b. west coast ports. Ex- 
ports of this kind of iron are increasing on American 
account. The manufactured iron trade remains dull, and 
owners of mills and forges continue to complain of the 
unremunerative prices now ruling for ship-plates and 
angles, which are 4/1. 7s. 6d. per ton, and 51. respectively, 
less 24 per cent. at works. For good prompt specifica- 
tions rather less money would be accepted. 


The Steel Trade.—The steel trade is brisk, The break 
up in the combination seems to have been productive of 
good so far as the volume of business is concerned. Re- 
cently some considerable orders have been placed by both 
home and colonial railway companies. Steel ship-plates 
are quoted 6/. 2s. 6d. per ton on trucks at works. 


Engineering and Shipbuilding.—There is no alteration 
in the first-mentioned industry, and in the latter there is 
very little change. On the Tyne there is rather more 
activity, but most builders find it exceedingly difficult to 
obtain an order, although prices are so low. 


The Late Mr. Edward Williams, of Middlesbrough.—On 
Saturday the remains of Mr. Edward Williams, of Cleve- 
land Lodge, Middlesbrough, who died in his sixty-first 
year on the 9th inst., were interred at Marton in the same 
graveyard where lie the bodies of Mr. Bolckow and Mr. 
Vaughan, the pioneers of the Cleveland iron trade. Mr. 
Williams was a native of Merthyr Tydvil and spent his 
early years in the famous Dowlais Works, which he after- 
wards represented in London. In 1864 Messrs. Bolckow 
and Vaughan converted their firm into a limited liability 
company, and shortly afterwards Mr. Williams was 
appointed general manager of the vast concern, which in- 
cluded ironstone mines, collieries, blast furnaces, quarries, 
iron works, and steamers, with a capital of over three 
millions. For many years the deceased gentleman success- 
fully conducted the affairs of Bolckow, Vaughan, and Co., 
at Middlesbrough, Eston, and Witton Park, and a few 
years ago he himself became an ironmaster by purchasing 
the Linthorpe Iron Works at Middlesbrough. One of the 
founders of the Iron and Steel Institute, he was after- 
wards president, and only last month he was the recipient 
of the Bessemer medal. He was a member of the Corpo- 
r ition of the town of his adoption, and had the honour of 
boing mayor and a borough magistrate. He had a seat 
on nearly all the public boards, and took a very great 
iaterest in bell affairs, As might be expected his 
tuneral was largely attended, all the public bodies with 
which he was connected being represented. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade.—The returns which have 
been issued showing the tonnage of coal sent from South 
Yorkshire to Hull last month, would on the face of them 
indicate that the coal trade is in a very flourishing con- 
dition. This is an erroneous conclusion. The amount 
of coal sent to Hull last month was 123,704 tons, as com- 
pared with 63,081 tons in the corresponding month of last 
year. From January to May this year the tonnage was 
498,392, and during the same period of last year it was 
429,664, It must be remembered that during the entire 
spring months of last year some 20,000 miners were ‘‘ locked 
out” in South Yorkshire, and the coal sent to port was 
obtained mostly from stock. ‘The fact is that very few 
collieries are now paying for working, and if it were ne- 
cessary, almost double the coal now sent to market 
coud be forwarded. For ths present there is an over- 
production of coal, and the competition for ‘‘ safe” con- 
tracts is of the severest description. The following are 
specimens of quotations on the pit banks: South York- 
shire softs (Barnsley seam), 8s. 6d. per ton ; hards, 7s. 6d. ; 
nuts, 5s, 6d. to 6s., slack, 3s. to 4s, ; Silkstone, 9s. to 11s.; 
branch, 13s. to 15s. The Silkstone seam underlies about 
70 yards the Barnsley bed, and those in South York- 
shire who win it are heavily handicapped against their 
Derbyshire and adjoining rivals, who find it from 80 
to 150 yards from the surface. There is little speculation 
in coalmining here at present. In provements in colliery 
working are, however, carefully noted ; for instance, elec- 
trical signalling has been introduced throughout the under- 
ground workings of the extensive pits owned by Messrs. 
Newton, Chambers, and Co., Limited. 


Wm. Cooke and Co., Limited.—The annual meeting of 
the shareholders of this company has been held at 
Tinsley. The year’s proceedings of the company resulted 
in asmall balance to debit. The chairman, in comment- 
ing on this, said he was glad to find that in spite of the 
unprecedented year of depression and low prices, the com- 
pany did not lose money in trading, as the loss was repre- 
sented by the interest charges and depreciation in stock. 
‘The shareholders were thoroughly satisfied, one of them 
ye pros gy J that because of the depreciation in the value 
of stock, he thought the loss would have been greater. 
Mr. 8. M. Johnson was re-elected as director. 


Gas Exhibition.—An exhibition, which has lasted over 





a number of weeks, has just been completed at Chester- 
field. Cooking and other appliances, in which gas is 
largely used were shown, and a series of lectures given. 
The object has been to instruct the people in the econo- 
mical use of gas. 


Depression in the Iron Industries.—The depression in 
the iron and associated industries of this district was never 
more reser A marked than at the present time. During 
the quarter the production of pig iron has been reduced, 
but even with those conditions, stocks are increasing. 
Some of the larger foundries are a shade better off for 
work, notably Sheepbridge, but it may be said that those 
who are prosperous are exceedingly limited in number. 
Those engaged on manufactured irons are cheapening 
the cost of production in every way to keep the trade in 
the district, and bars are being sold under 5/. per ton, 
higher according to quality. A heavy trade is doing in Bes- 
semer steel, both in plates for shipbuilding and for railway 

urposes. The result of the trade agitation in Sheffield 
te been to create a large demand for better class cutlery, 
so that makers of cast steels have latterly been busier than 
during many previous years. At the various engineering 
establishments, there is no pressure of work, but if for 
thing, trade has improved on the past month, especially 
in the agricultural engine and machine departments. 
The Whitsun holidays are longer this year than usual, as 
the men can be dispensed with for an extra day or two. 
The gigantic firms with specialities such as steel screw 
plates, gun cores, &c., are doing well, and are likely to for 
some time to come, and those with an American connec- 
tion are finding matters rather brisk at present. The 
armour plate rollers appear to be in the happy position 
of having their old orders, when completed, replaced with 
new ones. The change in ladies’ fashions has caused 
crinoline steel rollers to be very busy once more. This 
business needed some impetus, as it has been flagging for 
years past. The main heavy trades are suffering from 
over-production. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Shipments of steam coal have been fully up to 
the recent average, but even now they fail to keep the 
collieries of the district well employed, so that until the 
demand experiences a large increase, there is no prospect 
of remunerative prices. The state of the house coal trade 
is tolerably satisfactory, and the demand for small steam 
coal continues good. There has been no improvement in 
the demand for manufactured iron and steel, but some 
improvement has been noted in pig iron. 


Midland Railway.—It is officially announced thatthe new 
Midland line, from Stroud to Deadbridge, will be opened 
for passenger trafficon July 1. Goods traffic has been 
carried on for some months, and two or three excursion 
trains have already been run from Stroud. 


The ‘‘ Archer.”—A_ series of trials has been made on 
board the Archer, 6, torpedo cruiser, with the natural 
and forced draughts, to ascertain the results of power and 
speed under these different conditions. The trials were 
made under the direction of the contractors, Messrs. 
Thompson and Co., and they were watched by the officials 
of the Steam Reserve. 


Mountain Ash Gas, Water, &c., Bill.—In the House of 
Lords on Monday this Bill came before Mr. Robinson, 
one of the examiners of Standing Order proofs, there 
being no a to it. The agents attended and 
handed in the required evidence that the further rules of 
Parliament had been complied with, and the examiner 
ordered the Bill to be reported for second reading. The 
Bill has already passed the House of Commons. The 
Bill, as we have already explained, authorises the Moun- 
tain Ash Local Board to construct gas and water works, 
to purchase the existing works, and to borrow money for 
the purposes of the Act. 


Bristol and the Atlantic Trade.—The Bristol Docks 
Committee have allotted a favourable long berth in the 
Portishead Dock to a fleet of liners owned by Messrs. 
Bucknall and Sons, of London. The service will be a fort- 
nightly one, commencing early in July. These steamers 
will carry nearly 3000 tons of cargo each, besides cattle. 


Taff Vale Railway.—At a meeting of the Council of the 
Mid-Rhondda Chamber of Trade on Tuesday evening, a 
letter was read from the Taff Vale Railway Company 
stating that the directors had decided to call a new station 
which takes the place of the old Pandy one, ‘‘ Dinas.” 


Tron Ore at Cardiff.—On Wednesday the largest amount 
of iron ore ever forwarded from Cardiff to the works in 
one day, was sent off. The total was 3520 tons, and was 
distributed as follows: Dowlais Iron Company, 2853 tons ; 
Messrs. Crawshay Brothers, 586 tons; and Rhymney 
Company, 61 tons. 


The Tondu Works.—The ironworkers at the above 
works have been informed that it is necessary that a 
further ten per cent. reduction should take place at once 
to enable the directors to carry on the concern. For some 
months past the men have not madeon an average two 
days per week, 


NOTES FROM THE 


NORTH. 
GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
firmer last Thursday, and an announcement was made to 
the effect that the price of another special brand had been 


advanced 1s. per ton. Warrants recovered 14d. per ton. 
Transactions were reported on forenoon ’Change at 39s, 1d. 
to 39s. 44d. one month, also at 38s, 114d. to 39s. 24d. cash, 
and the close was sellers at 39s. 1 ja. cash and 39s, 34d. one 
month, buyers at 4d. per ton lower. In the afternoon 
business was done at 39s, 1d., 39s. 14d., and 89s. 1d. cash, 





also at 39s. 34d. to 39s. 24d. one month, with sellers at the 
close at 39s. 1d. cash, and 39s. 3d. one month, and buyers 
at 4d. less per ton. The market was dull at the opening 
on Friday, but recovered and closed with prices 4d. better 
than on the previous day, making a gain of 54d. on the 
week. Business was done during the forenoon at 38s, 11d, 
to 393. 2d. cash, also at 39s. 14d. to 393. 3d. one month, 
and there were buyers at the close at 39s. 24d. one month, 
sellers at 39s. 3d., and the cash price nominally at 39s. 1d. 
There were transactions in the afternoon at 39s. 14d., 
393. O}d., and back to 39s. 14d. cash, also at 39s. 24d. 
and 39s. 3d. one month, the close being buyers at 
39s. 3d. one month, sellers 39s. 34d., and the cash price 
nominally 39s. 14d. The first business day of this week 
was Whit Monday, which was observed as a holiday by 
the ‘‘ iron ring.” When the market reopened yesterday 
firmness was the rule, and prices improved ld. per ton. 
The forenoon business was done at 393. 1d. to 39s. 24d. 
cash, also at 39s. 34d. to 39s. 44d. one month, with buyers 
at the close at 39s. 2d. cash and 39s. 4d. one month, and 
sellers wanting 4d. per ton higher. Transactions took 
place in the afternoon at 39s, 3d. to 393, 2d. cash, also at 
39s. 44d. and 39s. 4d. one month, the close being sellers at 
393. 24d. cash and 39s. 44d. one month, and buyers at 
$d. per ton under. A considerable advance in prices 
took place to-day, business having been done during the 
forenoon at 393s. 2d. to 39s. 6d. cash and at 39s. 4d. 
to 39s. 74d. one month, while in the afternoon there 
were transactions at 39s. 5d. to 39s. 64d. cash, and 
at 39s. 7d. to 39s. 8d. one month, with sellers at the 
close at 39s. 64d. cash and 39s. 84d. one month, and 
buyers at $d. less per ton. There is certainly a firmer tone 
in the Glasgow a market this week, and it seems 
that some of the business recently done has been on 
account of outsiders, thus showing that more confidence is 
being inspired amongst possible investors. An additional 
furnace has been blown in at Gartsherrie Iron Works 
within the past few days, thus making in all Scotland 84 
in actual operation, as compared with 91 at this time last 

ear. A number of special brands have been advanced 
in price from 1s. to 2s. per ton by the makers, and this 
circumstance has assisted to inspire confidence. During 
the four weeks ending last Saturday prices of warrants 
advanced 104d. per ton, and already this week there has 
been a total advance of 5d. per ton. Rather more firmness 
is also felt as regards hematite pig iron. Last week’s 
shipments of pig iron from all Scottish ports amounted to 
6946 tons, as compared with 9597 tons in the preceding 
week, and 9916 tons in the corresponding week of 1885. 
They included 650 tons to the United States, 550 tons to 
Canada, 341 tons to Australia, &c., 100 tons to France, 
700 tons to Italy, 420 tons to Holland, 251 tons to Bel- 
gium, 150 tons to China and Japan, and smaller quanti- 
ties to other countries. The stock of pig iron in Messrs, 
Connal and Co.’s public warrant stores stood at 775,302 
tons, as against 772,833 tons yesterday week, showing an 
increase for the week of 2469 tons. 


Inspection of Tay Bridge Works.—A deputation from 
the North-Eastern Railway Company, consisting of Sir 
Joseph Pease, Mr. Cleghorn, and Mr. Dale, directors ; 
Mr. Wilkinson, secretary ; and Mr. Harrison, C.E., 
visited Dundee yesterday, and were engaged during the 
day making an inspection of the Tay Bridge. Accom- 
panied by Mr. Barlow, the engineer, and Str. Kelsey, 
resident engineer, the party first inspected the finished 
portion of the bridge on the north side, and were then 
taken across the river to the pontoon, where the last set of 
piers are being sunk. The process of sinking and build 
ing the piers was fully explained by Mr. Barlow and Mr, 
Kelsey. The finished portion of the bridge at the south 
end was thereafter inspected, and the members of the 
deputation expressed thorough satisfaction with the new 
structure. Inthe afternoon the deputation were taken 
by special train from Wormit to Leuchars, where they 
joined the express for Edinburgh. To-day (Wednesday) 
another official visit of inspection was made to the same 
great undertaking, the visitors being Sir James Falshaw, 
chairman of the North British Railway Company, the 
Marquis of Tweeddale, and Messrs. Grierson, Grimond, 
Young, and other directors, together with the general 
manager and the secretary. The ceremony of sinking the 
cylinder of the last pier was to have been performed in 
presence of the directors and officers of the company, but 
the rough state of the weather did not allow of the 
ceremony taking place. The party subsequently visited 
the Forth Bridge works on their way back to Edinburgh. 
It may be mentioned that the last of the piers of the Tay 
Bridge will be sunk in the course of the next three or four 
weeks. The erection of the piers above the water and the 
laying of the girders and permanent way are being carried 
on with the utmost energy. 


The Forth Bridge Works.—The south side girders of the 
Forth Bridge were again successfully raised on Monday 
in the fourth “ lift.” By a series of 4 in. lifts the whole 
structure was raised 4 ft., making the total in the four 
raisings 15 ft. 6 in. This was done in the short space of 
three hours and a half. Simultaneously the north side 
girders are Mg Spor by hydraulic power, and are now 
up over 40 ft. The building of the piers is going on rapidly, 
and the bridge is now beginning to assume an imposing 
appearance, 


Verification of the Standards.—During the past week the 
verification of the models deposited by the Board of Trade 
in Edinburgh has been proceeded with under the super- 
intendence of the Warden of the Standards, London, 
assisted by Mr. G Blackie, chief inspector cf gas 
meters in Scotland. These models were found to be in 
excellent order, and being verified from the cubic foot 
standard bottle were found to be considerably within the 
very small limit allowed by the Dean in Council, which is 
only one quarter per centum. The verification of the 
local standards used in testing meters at the different 
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stations has also been carried out. Three of those tested 


were found to be correct as in 1881. 


Gas Institute Meeting for 1887.—As many readers of 
ENGINEERING may be aware, the annual meetings of the 
Gas Institute (formerly the British Association of Gas 
Managers), are held alternately in London and in some 
provincial town or city. At the meeting held in London 
last week, it was resolved that next year’s President should 
be Mr. William Foulis, Mem. Inst. C.E., the engineer- 
in-chief to the Glasgow Corporation Gas Commissioners ; 
and it was likewise resolved that an invitation from the 
Lord Provost and magistrates of Glasgow to hold next 
year’s meeting in this city be accepted. It is now about 
a dozen years since a meeting of the same body was held 
in Glasgow, There is every prospect of a capital meeting 
being held. One feature of much attraction to the mem- 
bers will be the Dalmarnock and Dawsholm Gas Works, 
in both of which the Siemens system of regenerative gas 
tiring has been successfully adopted on a very extensive 
scale. 








FOREIGN AND COLONIAL NOTES. 

Great Western Railway, N.S.W.—A trip has been made 
over the lately completed duplication of the Great Western 
Railway of New South Wales, between Parramatta and 
Penrith, to test and inspect the hydra-headed rails laid on 
a portion of the line. Messrs. Dibbs, Fletcher, Goodchap, 
and other gentlemen were present. The line was found 
to be in good order. 


The Hudson and the St. Lawrence.—The construction of 
a ship canal to connect the Hudson with the St. Law- 
rence, by way of Lake Champlain, is regarded as a 
feasible enterprise. A canal 131 miles long would enable 
vessels of 1000 tons, or even larger, to come to New York 
from Chicago two days quicker than boats now go from 
Buffalo to Albany on the Erie Canal. 


Growth of New York.—Official figures show that 1886 
will be a great building yearin New York. The estimated 
cost of structures, for which plans are filed, foots up to 
24,747,900 dols. 


New York Steam Company.—This company is about to 
enlarge its operations by laying, as soon as practicable, 
6000 additional feet of pipe, on Fifth Avenue from 
Twenty-third to Fifty-ninth Streets, and on Madison 
Avenue from Thirty-fourth to Fifty-ninth Streets, 
bringing the system into connection with Station K at 
Twenty-ninth Street and Seventh Avenue. 


Irrigation in Victoria.—The Victorian Government has 
under consideration proposals which have been made 
by Messrs. Chaffey Brothers, promoters of several large 
irrigation schemes in America, for the establishment of 
an irrigation colony in the northern part of Victoria, 
similar to settlements which have been founded with 
success in some of the Western States. 


Water Supply of Melbourne.—The engineer of the Mel- 
bourne Water Supply has inspected the pipe track from 
the Preston reservoir to the Merri Creek, for the purpose of 
fixing upon the exact line to be taken by a new 30-in. main 
which is to be laid between the two places. The main is 
to be partly constructed with 2000 tons of 30-in. cast-iron 
pipes recently manufactured by the Langlands Foundry 
Company, and the work of laying the main will be com- 
menced almost immediately from the Merri Creek end. 


Torres Straits.—A meeting of the Royal Geographical 
Society of Queensland was held April 1. Mr, John 
Douglas read a lengthy paper on the islands in Torres 
Straits, giving a description of the principal islands, their 
position relatively to New Guinea and (Queensland, and 
their strategical importance. At Bertie Bay, on Coode 
Island, Sir John Coode said there must some day be a 
ereat Imperial naval station. 


Germany and South America.—The Hamburg South 
American Company, in its report for 1885, show a profit of 
76,162/. 15s., as against 51,888/. 17s. in 1884, and a dividend 
of 12 per cent. has been distributed. The increased 
profit realised in 1885 was attributable chiefly to growing 
trade with Brazil and the River Plate. 


Coinage in the United States.—During the calendar 
year 1885 the United States mint coined 27,773,012 dols. 
of gold, 28,962,176 dols. of silver, and 191,622 dols. of 
minor coins, making a total of 56,926,810 dols. Of this 
the Philadelphia mint coined 5,576,512 dols. of gold, 
18,047,807 dols. of silver and all the minor coins, while 
re Francisco coined the bulk of the gold, viz., 22,007,500 

ols, 


American Ordnance.—The Pratt and Whitney Company 
has nearly completed an order of the Italian Government 
for 100 Gardner guns, and also for twelve of the same 
guns for the United States Government. 


The North German Lloud.—The administration of the 
Prussian State Railways, having made some reduction in 
its rates for the conveyance of Westphalian coal to Ham. 
burg, the North German Lloyd will not now increase its 
consumption of English coal as it threatened todo. In 
1885 the Dortmund district forwarded 233,000 tons of coal 
to Hamburg for the use of steamers. Similar deliveries 
were made last year to the extent of 218,000 tons to 
Bremen and Bremerhaven. 


Queensland and Sir John Coode.—Mr. W. D. Nisbet, 
chief engineer of harbours and rivers in Queensland, left 
for England in May on nine months’ leave of absence. 
Desig te stay in England Mr. Nisbet will devote con- 
siderable attention to the latest improvements in dredgers 
and dredging with a view to their adoption in Queensland. 
He will take with him some information required by Sir 
John Coode, and while he is in England he will assist 
Sir John in arriving at a correct opinion on matters re- 
ferred to him by the Queensland Government. 


Canadian Railways.—Mr. Van Horne, vice-president 
of the Ontario and Quebec Railway, advertises for pro- 
posals for the construction of an extension of that line 
from Smith’s Falls to Montreal. 


New American Viaducts.—The King Iron Bridge and 
Manufacturing Company, Cleveland, has on hand several 
large contracts, among which is a double track viaduct 
over the Lake Shore and Michigan, Southern and Chicago, 
Rock Island and Pacific Railroad tracks in Chicago ; also 
a viaduct in Cleveland, the superstructure of which will 
be about 4000 ft. in length, the whole being likely to cost 
about 1,000,000 dols. 


Artesian Wells in Victoria.—The Victorian Govern- 
ment proposes to sink a series of 1000 ft. and 1500 ft. 
bores for artesian wells in Victoria. The existing wells 
only reach to a depth of about 500 ft. 


German Coal Mining.—Theaverage production of coal per 
miner per annum in the Dortmund district stood in 1884 at 
265 tons. In 1883, the corresponding production per 
miner was 267 tons; in 1882, 270 tons; in 1881, 266 tons; 
in 1880, 266 tons; in 1879, 249 tons; in 1878, 240‘tons; 
in 1877, 222 tons; in 1876, 198 tons; and in 1875, 187 
tons. It will be seen that the average production per 
miner has materially increased during the last ten 
years. 


French Steel Rails.—The Denain Works (France) have 
secured an order for 11,000 tons of steel rails for:the Italian 
State Railways. This order was obtained in competition 
with German and Belgian works. 


Mexican Railway.—Mr. A. M. Rendel, consulting engi- 
neer of the Mexican Railway Company (Limited), reports 
that no further portion of the line has been laid with steel 
rails, but that 65 lb. rails have been replaced by 82 lb. 
rails laid on hard wood sleepers for a length of three miles 
on the Cumbres. About twelve miles of the line are now 
laid with steel sleepers, which Mr. Kendal considers form 
an excellent and easily maintained road. 


American Locomotive Building.—Eighteen locomotives 
were built at the Schenectady Locomotive Works in 
March. The capacity of the works is twenty locomotives 
per month. The Schenectady Company has built, all told, 
2100 locomotives. 


More Great American Bridges.—No fewer than twenty- 
four more great American bridges are projected, of which 
eight are to cross the Missouri and four the Mississippi. 
The crossings of the Missouri are to be made at St. 
Joseph, Council Bluffs, Saline City in Clay or Jackson 
counties, and above St. Charles, all in Missouri, near 
Atchison, Kansas, and near Chamberlain and at Pierre, 
Dakota. The points at which the Mississippi is to be 
crossed are near Alton, Illinois; near Keithsburg, 
Illinois; and at Winona and Red Wing, Minnesota. The 
other rivers which are to be spanned are the Detroit, the 
Tennessee, the Illinois, the St. Croix, the Kansas, 
the Yellowstone, the Tombigbee, the Warrior, &c. 


Defences of Queensland.—Two steel guns and gun car- 
riages for the Queensland Government have been recently 
landed. They are to be mounted on steam hopper barges, 
in course of construction at Maryborough, and which have 
been specially designed for the combined purpose of de- 
fence and dredging work, 








LAUNCHES AND TRIAL TRIPS. 

On May 15 a handsomely - modelled steam yacht, 
named the Santa Rita, was launched by the Grange- 
mouth Dockyard Company. She has been built from 
their own designs to the order of Mr. J. O’Sullivan, Cork, 
and is 80 ft. by 13 ft. by 8 ft. 6in., with four water-tight 
compartments. Messrs. Ross and Duncan, Govan, are 
supplying her with compound engines having cylinders 
10in. and 20 in. in diameter, respectively, with a piston 
stroke of 14in., and supplied with steam at 120 lb. per 
square inch of working pressure. <A high rate of speed is 
anticipated. 





The Grangemouth Dockyard Company, on Tuesday, 
May 18, launched a handsomely-modelled steel barque, 
named the Strathspey, built to the order of Messrs. 
Anderson, Webster, and Co., Glasgow. She has been 
designed for carrying a large cargo on a very light 
draught, and measures 142 ft. by 26 ft. by 13 ft. 3 in. 





On the same day the new steel auxiliary steam yacht, 
Miranda, of 370 tons yacht measurement, had her official 
trial trip on the Firth of Forth. She is owned by Sir 
George Curtis Lampson, Bart., Commodore of the Royal 
London Yacht Club, and was designed by Mr. St. Clare 
Byrne, of Liverpool. The boat was built and engined at 
Leith by Messrs. Ramage and Ferguson. She measures 
133 ft. by 24 ft. by 15 ft., and is fitted with triple- 
expansion engines of 330 horse-power indicated, the cy- 
linders being 13 in., 21 in., and 33 in. in diameter 
respectively, with a piston stroke of 22 in., and working 
with a steam pressure of 150 lb. per square inch. Her 
other fittings and her internal furnishings and decora- 
tions, including an electric light installation by Messrs. 
Siemens Brothers, are ona very superior scale. Under 
very adverse circumstances the runs on the measured 
mile showed a mean speed of about 105 knots per hour, 
which for a full-rigged auxiliary vessel is an exceptionally 
good performance. 


Messrs. Charles Connell and Co., Scotstoun, White- 
inch, on the 20th ult,, launched the Medway, a steel 
screw steamer which has been built to the order of 
Messrs. William Sloan and Co., Glasgow, for the Clyde 
and Bristol goods and passenger trade. She is a vessel 
of about 800 tons, measuring 225 ft. by 32 ft. by 17 ft. 3in., 











and has water ballast in a double cellular bottom right 








fore and aft. She has accommodation for about forty 
first-class passengers and for a large number of steerage 


passengers. The engines, which are being supplied by 
Messrs. John and James Thomson, Glasgow, are expected 
to develop a high rate of speed. 





On the same day Messrs. Lobnitz and Co., Ren- 
frew, launched a large steel screw steam yacht named 
the Fire Fay, and built to the order of Mr. J. W. Clay- 
ton, of Hampton Court. She measures 170 ft. (on water 
line) by 22 ft. by 12 ft. 6in., and the builders are fitting 
her with a set of their triple-expansion engines, which are 
intended to indicate 650 horse-power, and are expected to 
drive the vessel at a speed of 14 knots per hour. 





With the same tide the Fairfield Shipbuilding and 
Engineering Company (Limited) launched the Victoria, 
a steel paddle steamer of about 1800 tons gross, which has 
been built from special designs for Channel service, 
having double bow, with rudders at each end. She 
measures 310 ft. by 34 ft. by 21 ft., and is being fitted out 
to provide extensive and superior accommodation for 
passengers. The boilers are fitted with Fox’s corrugated 
furnaces, eighteen in number, and are to be worked by 
forced draught, the steam pressure being 110 lb. per 
square inch. 





Another steel paddle steamer of the same name was 
launched on the same day by Messrs, Blackwood and 
Gordon, Port-Glasgow. She has been built for the Clyde 
passenger service, with Wemyss Bay as her head-quarters, 
and measures 222 ft. by 23 ft. by 8 ft. 3in. Her engines 
are of the diagonal surface-condensing type, of 160 nominal 
horse-power, having cylinders of 40 in. in diameter, with 
piston stroke of 66 in. Steam will be obtained from 
two vertical boilers of large size carrying a pressure of 
50 lb. per square inch. 


Another launch took place on the 20th ultimo, that of 
the Marda, a beautiful steel screw despatch boat of about 
92 tons, built by Messrs. John Fullerton and Co., Paisley, 
for the Egyptian Government, through Messrs. Thomson 
and Campbell, London. She has been designed by Mr. 
G. L. Watson, the well-known naval architect, and her 
engines have been supplied by Mr. William Kemp, 
Govan. 

On the following day, Messrs. William Denny and 
Brothers, Dumbarton, launched a steel paddle steamer 
named the Venus, a vessel of about 1800 tons gross, and 
measuring 290 ft. by 35 ft. by 13 ft. She has been built to 
the order of the La Plateuse Flotilla Company, of Glas- 
gow, and is intended for their river traffic in South 
America. Accommodation is being provided for 242 first- 
class and 72 second-class passengers, Amongst the fittings 
there will be a very complete electric light installation 
supplied by the builders, and the vessel will have hy- 
draulic gear (by Brown Brothers, Edinburgh), in place of 
steam power for steering, working cargo, anchors, &c. 
The machinery for propulsion which is being supplied by 
Messrs. Denny and Co., consists of a pair of diagonal 
compound oscillating surface-condensing engines, with a 
working pressure of 90 lb. per square inch. 





With the same tide Messrs. Russell and Co., Port- 
Glasgow, launched an iron sailing vessel of 1100 tons, 
named the Liverpool City. She has been built to the 
order of Messrs. Thomas Edward and Co., Liverpool, and 
measures 215 ft. by 35 ft. by 21 ft. 3in. 





The new steamer Mercedes recently built by Messrs. 
Edwaid Withy and Co., West Hartlepool. and engined 
by Messrs. Blair and Co., Stockton-on-Tees, had a success- 
ful trial trip on Monday the 24th ult., and during a con- 
tinuous run of three hours attained a mean speed of 10.9 
knots an hour, everything working smoothly. The vessel 
was built to the order of Mr. J. W. Adamson, of London, 
and constructed on the web plate and intercostal system 
with iron cargo battens, &c., she is specially designed for 
carrying a large cargo on a shallow draught of water. 


The magnificent steel paddle steamer Ozone, built by 
Messrs. Napier, Shanks, and Bell, Yoker, and engined 
by Messrs. Rankin and Blackmore, engineers, Greenock, 
for the Bay Excursion Company, of Melbourne, for 
their coasting passenger trade, is 260 ft. in length, 28 ft. in 
breadth, and 11 ft. in depth, and on a push she can carry 
the enormous number of 3000 passengers. The Ozone has 
been fitted throughout (including side and head lights) 
with the electric light by Messrs. Anderson and Munro, 
of Glasgow, there being 70 lamps in all, and the dynamo 
is driven by one of Chandler’s patent high-speed engines. 
The machinery has been made by Messrs. Rankin and 
Blackmore, of the Eagle Foundry, Greenock. It consists 
of apair of compound diagonal engines of 314 nominal 
horse-power, which developed on the trial 2680 horse- 
power with 47 revolutions per minute, equal to a piston 
speed of 517 ft. (the highest yet obtained in any paddle 
steamer), and drove the vessel at the unprecedented 
average rate of 21 miles per hour on four consecu- 
tive runs between the Cloch and Cumbrae Lighthouses, 
a distance of 15.744 statute miles. The cylinders are 
47 in. and 85 in. in diameter, with a piston stroke of 5 ft. 
6in. Steam at 90 lb. pressure is supplied by six steel 
boilers of the ‘‘ Navy” type, with forced draught, the 
necessary air being driven into the two closed stokeholes 
by Capell’s fans in combination with Chandler’s high- 
speed engines, which easily maintained a water-pressure 
of 14 in,, but on the official trial a pressure of 7 in. was 
found to be sufficient to keep up a full head of steam. 
Messrs. Morton and Williamson were the consulting 
engineers. 
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THE NAVY ESTIMATES. 

Ir was hardly to be expected, in the face of the 
political excitement raised by the extraordinary 
proceedings of the present session of Parliament, 
that a further discussion on the Naval Estimates 





“| meant. 





would attract much public attention, notwithstand- 
ing the course Mr. Shaw-Lefevre announced he 
would take with a view tostopping the construction 
of the Nile and the Trafalgar. This view was borne 
out by the facts, for when the House was formed 
into a Committee of Supply on Friday last, and the 
Naval Estimates were brought on, very little in- 
terest appeared to be taken in the discussion out- 
side those immediateiy concerned. 

The first subject that came under notice was the 
question of dockyard management. Upon the vote 
of 1,729,500/. for dockyards and naval yards being 
brought forward, Sir J. Gorst moved that it should 
be reduced by 3000/., the amount set down for the 
salaries of the newly appointed civil assistants to 
the superintendents of dockyards. Sir John was, 
as the member for Chatham is bound to be, very 
indignant at the charges of idleness and incompe- 
tence that were brought against the dockyards 
during the sitting of Admiral Graham’s committee. 
‘* The deficiency of the work done is not due to the 
idleness of the men, but to the want of proper 
organisation,” said Sir John; and no doubt he 
is partly right, although not quite in the sense he 
Dockyard hands, like employés of all 
grades, want looking after, or they will become 
dilatory and careless; and so it will remain 
until the millennium arrives. The “ proper or- 
ganisation” required, however, is of a very diffe- 
rent nature to that which Sir John Gorst would 
suggest. It should take the form of setting over 
the men acapable chief with full power to act; 
instead of, as at present, frittering away time and 
money between an irresponsible superintendent on 
the one hand, and a chief constructor or chief engi- 
neer, fettered by routine, on the other. In the 
mean time, in spite of all Sir J. Gorst and his sup- 
porters say, it must be patent to any one who has 
seen anything of the working of our dockyards, that 
a vast deal of time is lost in these establish- 
ments by scarcely disguised idling and entirely un- 
disguised dawdling. But, although steps should be 
taken to whip up the indolent, some system of re- 
wards should, on the other hand, be devised for the 
reward of active and competent men of all grades. 
The case, quoted by Sir Thomas Brassey, in which 
the foreman of the Hong Kong yard saved the 
country a large sum, tens of thousands it is put 
down at, is one in point. By his ingenuity and 
personal exertion he successfully repaired the Iron 
Duke, which vessel had been injured on the coast 
of Japan, and so saved her being sent home. Such 
an act deserved a substantial recognition, but the 
regulations do not permit of any pecuniary reward 
being made. Such a system is well described as 
‘*deadening ;” and it is too much to expect men to 
go out of their way to do the best they can for the 
public good when they seldom get even thanks for 
their pains, and too often are only considered 
meddlesome for troubling themselves with that 
which is supposed not to concern them. 

The ‘civil assistants,” as our readers may re- 


7|member, were appointed with a view to assisting 


the naval superintendents in checking the acknow- 
ledged idleness and incompetency at the dockyards. 
How far the scheme will succeed it is perhaps 
somewhat premature to say, and for this reason we 
are glad that Sir John Gorst’s amendment was 
negatived. If, however, common report speak 


603 } truly, there are no conclusive signs at present of a 


radical and permanent change forthe better. We 
quite agree with Sir Thomas Brassey ; ‘‘the ap- 
pointment of civil assistants did not go to the root 
of the evil.” 

There is one other matter to which we will refer 
before we proceed to notice the second subject of 
debate, i.e., the building of the Nile and Trafalgar. 
Although Mr. Ritchie is not at present in office, any 
statement he may make, as to the status of the civil 


5 | assistants and of the directors of dockyards, must 


carry official weight ; for it was during the adminia- 
tration of the Board to which he was attached that 
these positions were created. Such being the case, 
a passage in the speech he made on Friday last is 
especially worthy of note: ‘‘The desire of the 
Lords of the Admiralty in the late Government was 
to draw a line between the designing of ships and 
the building, and they endeavoured to throw the 
responsibility for the designs on the Constructor 
and for the building on the Directors of Dock- 
yards.” Sosays Mr. Ritchie, and if his statement 
in the House corresponds with actual facts, the 
public would have cause to rejoice in the expec- 
tation of a more economical use of the money 
annually devoted to Navy Estimates. What, how- 





ever, are the actual facts? The Admiralty con- 
structors are merely subordinates in the Controller’s 
Department, whilst the dockyard constructors are 
subject to the naval superintendents. The Director 
of Dockyards is also but an official in the Con- 
troller’s Department. As a matter of fact, the 
official responsibility of the whole business of con- 
structing and designing ships, rests with naval 
officers who have no technical knowledge of the 
subject, and can only be responsible at second 
hand. Actually there is no responsibility at all; 
and to attempt to apportion blame for the ever- 
plentiful crop of blunders, mismanagement, waste, 
and incompetence is like fighting the winds. No 
one knows where to strike. 

These points are well illustrated by the second 
episode in the debate of Friday last. The Nile 
and the Trafalgar are the most costly and important 
vessels ever laid down in this country; yet we 
are told that both the present and the late Director of 
Naval Construction disapprove of the design, and in 
view of the manner in which Sir Cooper Key worded 
his letter to the Times of the 19th of last month, we 
think there can be little doubt that he likewise is 
not satisfied with the design. However, both Mr. 
White and Sir Cooper Key are willing to sink their 
differences and accept the plans as they exist rather 
than subject the country to the danger and delay of 
an official inquiry of the disastrous nature so well 
exemplified by the Inflexible Committee. Mr. 
Shaw-Lefevre, in advocating the abandonment of 
the two ships in question, attempted to twist Sir 
Cooper Key’s letter into evidence against the views 
the gallant admiral upheld. The letter was, how- 
ever, too clearly expressed for much success to be 
reaped by such ingenious special pleading. It by 
no means follows that because we propose building no 
more ships of thesameclassthat thesetwo shipsought 
not to be built. No one, whose opinion is worth con- 
sidering, denies that heavy armoured ships are a 
necessary part of the fleet of a great maritime 
power, so long as other nations possess such 
vessels. In some unsettled parts of the world every 
man carries a pistol as a matter of ordinary pre- 
caution. But if a hostile neighbour adds a rifle to 
his armament others must get rifles too; even, 
although they may be costly to buy and not so 
good a weapon in some kinds of fighting. 

The debate on the whole was very disappointing, 
and one could wish that Mr. Shaw-Lefevre had got 
his committee, could it have been arranged without 
shelving the building of the two vessels. There 
has been so much skirmishing lately between the 
advocates of different classes of war vessels that it 
would bea relief to the public in general, and naval 
men in particular, were the question brought to an 
issue and fought out fairly and openly. 








THE NEW ELECTRIC LIGHTING 
BILL. 

Tue Select Committee of the House of Lords 
upon the three Bills introduced to amend the Elec- 
tric Lighting Act, 1882, have concluded their 
inquiry and presented their report ; and the House 
of Lords has accepted one of the Bills as amended 
by the Committee and recommended by them for 
enactment. As we explained some time ago, before 
the Committee was appointed, Lord Rayleigh (as 
the representative of the Electric Lighting Com- 
mittee formed in 1884 on the suggestion of Mr, 
Chamberlain to assist the Board of Trade in the 
matter) brought in an amending Bill ; Lord Ash- 
ford (Viscount Bury) followed with a second, and 
Lord Houghton introduced a third, each widely 
differing from the other, though each dealt with 
the great difficulty in the way of electric light 
development, viz., the compulsory acquisition of 
undertakings by local authorities within twenty- 
one years, without compensation of any sort. All 
three Bills were referred to a Select Committee 
composed of Earl Cowper, the Earl of Camper- 
down, Lord Ashford, Lord Balfour of Burley, Lord 
Rayleigh, Lord Wigan, Lord Methuen, Lord 
Houghton, Lord Wolverton, Lord Bramwell, and 
Lord Singen--the Earl of Camperdown being 
chosen chairman. The Committee decided to 
sit with closed doors; consequently nothing re 
liable could be obtained as to the nature of the in- 
quiry during its progress. The report, however, 
shows that the Committee examined over twenty 
witnesses, chiefly scientific experts, but to some 
extent manufacturers and consumers of electric 
light. Among the number were Sir F. Bramwell, 
Mr. Preece, Professor George Forbes, Mr. J. 
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Staatz Forbes, Sir John Lubbock, Mr. R. E. 
Crompton, Mr. R. Hunter, Major Armstrong, 
R.E., Mr. Whiteley, and Mr. Shoolbred. Very 
few petitions were lodged in support of any of the 
Bills, but a very large number were presented 
against the Bills, as they then stood, by numerous 
corporations, public bodies, and societies. 

To the clear appreciation of the objects and 
results of the Bills, it is necessary to recall the fact 
that the Act of 1882 provides by Clause 27 that 
‘‘ Where any undertakers are authorised to supply 
electricity in any area the local authority thereof may 
within six months after the expiration of a period 
of twenty-one years, or such shorter period as is 
specified in that behalf in the application for the 
Provisional Order, or in the special Act, from 
the date of the passing of the Act confirming 
such Provisional Order or of such special Act, and 
within six months after the expiration of every sub- 
sequent period of seven years, or such shorter 
period as is specified in that behalf in the applica- 
tion for the Provisional Order or in the special Act,” 
compulsorily acquire the undertaking at the ‘‘ then 
value” of the lands, buildings, works, and plant, 
without paying anything in addition for compulsory 
purchase or goodwill on any profits made or likely 
to be made from the undertaking. This provision 
is really the secret of the dissatisfaction which has 
existed ever since the Act was passed and of the 
stagnation so much noticed and regretted in the 
development of electric lighting ; hence these three 
Bills. Lord Rayleigh proposed to deal with this 
grievance by repealing the 27th clause and putting 
electric lighting in the same position as gas in regard 
to purchase ; Lord Ashford’s Bill sought to extend 
the term from twenty-one years to forty-one years 
and then to require the local authorities to pay the 
then value of the undertaking ‘‘as a going con- 
cern ;” Lord Houghton suggested in his short origi- 
nal scheme to enable a purchase to be made (after 
six months’ notice) after a period to be prescribed 
in the Order or Act, such prescribed period to not 
exceed forty-two years, or if not so defined 
to mean thirty years. No attempt was made, 
it is to be observed, to remove the grievance 
as to compensation, the presumption apparently 
being that, if not in twenty-one years, in forty-one 
years, or thirty years, the undertakers of a system 
would be able to make a substantial period. That 
was a serious omission from the measure, but as 
will be seen, it has been remedied by the Select 
Committee, and the matter of periods for purchase 
has been put upon a more definite and a more 
equitable footing. Amended in those respects, and 
enlarged in scope, Lord Houghton’s Bill has been 
accepted by the House from the Committee, the 
Committee advising that Bills Nos. 1 and 2 need 
not be further proceeded with. 

Clause I. of the new Bill enacts that : 

** Section 27 of the Electric Lighting Act, 1882, 
shall be read and construed as if the words : 

‘¢* Within six months after the expiration of a 
period of twenty-one years, or such shorter period 
as is specified in that behalf in the application for 
the Provisional Order or in the special Act, from 
the date of the passing of the Act confirming such 
Provisional Order or of such special Act, and within 
six months after the expiration of every subsequent 
period of seven years, or such shorter period as is 
specified in that behalf, in the application for the 
Provisional Order, or in the special Act,’ 
had been originally omitted from the sixth and 
following lines thereof and in lieu thereof the fol- 
lowing had been therein inserted : 

‘** Within six months after the expiration of a 
period of forty-two years, or such shorter period as 
is specified in that behalf in such Provisional Order 
or special Act from the date of the commencement 
of the Act confirming such Provisional Order or of 
such special Act, and within six months after the 
expiration of every subsequent period of ten years, 
or such shorter period as is specified in that behalf 
in such Provisional Order or special Act.’” 

Clause II. takes up the compensation question, 
and instead of leaving undertakers in the position 
we have already described, provides that, ‘‘ Not- 
withstanding anything in Section 27 of the Electric 
Lighting Act, 1882, the Board of Trade may by any 
Provisional Order to be made by them under that 
Act, if they think fit, vary the terms upon which 
any local authority may require the undertakers to 
sell, and upon which the undertakers shall be re- 
quired to sell to such local authority their under- 
taking or so much of the same as is within the juris- 
diction of such local authority under the said sec- 





tion, in such manneras may have been agreed upon 
between such local authority and the undertakers.” 

Clause III. (the last) lays down a number of re- 
strictions as to the placing of eleetric wires, safe- 
guarding the public interests and the rights and 
privileges of the Postmaster-General, and exempt- 
ing any electric line or work of the Postmaster- 
General, or any other electric line used solely for 
telegraphic or telephonic purposes from the opera- 
tion of the Bill. 


THE UPWARD GAS BATTERY. 

Ir is claimed for the electric battery invented by 
Mr. Upward, and manufactured by Messrs. Wood- 
house and Rawson, of 11, Queen Victoria-street, 
London, that it does away with nearly all the 
difticulties which have hitherto accompanied the 
employment of batteries, and has _ practically 
limited their use to purposes such as telegraph 
work, which requires but little energy. The con- 
stant addition of corrosive fluids, the amalgamation 
of the zinc, the rejection of spent liquids, and the 
clearing of porous pots are alike avoided, and 
the only operations which are required in the bat- 
tery itself are the addition of a little water from 
time to time, and the renewal of the zincs when 
they have wasted away. There is no local action 
and the cells may be left for months without atten- 
tion, and started again without any loss in the 
interval. The electromotive force is high, 2.1 
volts, and is maintained constant, as there is no de- 
polarising fluid to become diluted and lose its 
power. 

These advantages are due to the use of a gas as 
the agent to convert one of the solid elements of 
the battery into a salt. The method by which this 
result is attained will be best understood by a 
description of the battery. The three elements are 
zine, carbon, and chlorine. The zinc is contained 
in an inner porous pot, and is surrounded by a 
solution of chloride of zinc. The carbon is placed 
in the outer pot, and is partly in the form of hard 
plates, and partly in fragments. The latter are 
packed in to fill the entire space unoccupied by the 
plates, and are of such a size that the interstices 
between them afford ample passage for the chlorine 
gas, which is admitted near the bottom of the cell 
and overflows near the top by a pipe leading to the 
next cell. The accumulation of liquid in the outer 
pot is prevented by an outlet near the bottom. A 
number of these cells are coupled together to form 
a battery, just in the usual way, with the addi- 
tion that the outer cells, which are sealed at the 
top, are joined by pipes so that the gas can flow 
from the first to the second, and the second to 
the third, and so on to the last. As soonTas the 
circuit is closed the chloride of zinc solution in 
the porous pot is decomposed, molecule by mole- 
cule, the zinc passing through the earthenware jar 
to combine with the gas on the outer side, and the 
chlorine taking up another atom of zinc from the 
plate. There is sufficient percolation of water 
through the porous partition to wash the chloride 
of zine out of the carbon and carry it away through 
the drip-cock at the bottom of the jar. This cock 
has a light water seal to prevent the escape of 
chlorine, or the admission of air. 

The affinity existing between zine and chlorine is 
sufficient to insure the circulation of the latter 
through the cells, and as each atom of chlorine dis- 
appears another flows in from the reservoir to take 
its place. But as the gas is seldom perfectly pure, 
and may contain air or other admixture, it follows 
that in time an accumulation of this foreign matter 
takes place in the last cell, and if not removed, 
would stop its action, and eventually produce the 
same result in each of the preceding cells. This 
difficulty has been got over by Mr. Upward by an 
ingenious arrangement of an aspirator, which comes 
into play whenever the electromotive force of the 
last cell falls a little, and continues in action until 
it has drawn out all the inert gas. The water tap 
of the aspirator, which is of the ordinary kind used 
in laboratories, is controlled by an electro-magnet, 
to which the current is admitted by a contrivance 
resembling a relay. This relay is worked by a 
current from the last cell, and makes the connec- 
tion to the magnet as soon as the electromotive 
force falls sensibly. 

It detracts from the great convenience of the new 
battery, that chlorine gas is not an article of com- 
merce, and is scarcely likely to be. It must be 
produced on the premises where it is to be used, 
and its manufacture entails some little trouble, and 
if not carefully conducted, may prove a nuisance. 














The apparatus devised by Mr. Upward for the gene- 
ration of the gas has been specially designed to 
avoid these inconveniences, and renders the opera- 
tion as simple as it can be made. It consists of a 
short vertical cylinder or retort placed in a sand 
bath heated by a gas jet. Into this cylinder there 
is placed oxide of manganese, and then it is closed 
byacover which dips into a water seal. Acid is 
run on to the manganese from a reservoir, and the 
gas evolved is led by a pipe to a holder constructed 
of earthenware pipes. As the gas is much heavier 
than air, it displaces the latter, and consequently 
there is no necessity for the use of a bell or of any 
moving parts in the holder. When the charge of 
manganese is spent, water is turned into the retort, 
and the liquid and gaseous contents are washed out 
into the drains. The lid is then raised, and the 
manganese, which is contained in an earthenware 
tray, is removed and replaced by a fresh quantity. 

It is evident that this will be a cheap battery to 
work. There are no expensive materials used, such as 
nitric acid or bichromate of potash, and there is no 
waste from local action. What the exact expense is 
we are unable to say, and can only give the following 
figures, which are supplied by Mr. Upward, as a 
rough approximatien. Chlorine gas costs from 4d. to 
1d. per cubic foot, and the consumption of it in a 
battery applied to electric lighting with Woodhouse 
and Rawson’s lamps is equal to 1 ft. per 30 candle- 
hours. The consumption of zinc is, of course, 
similar to that in any other battery having the 
same electromotive force, and the cost is about 
4d. per 30 candle-hours. Thus the expenses of 
the materials together amount to from {d. to 
14d. per 30 candle-hours, or half that amount per 
lamp-hour. This makes no allowance for interest 
or depreciation, or for the renewal of lamps. 

These figures show that the inventor does not 
put forward his battery as asource of energy, which 
can vie in economy with a steam or gas engine in 
situations where these motors are admissible. But 
there are numerous places where the only sources 
of artificial light are lamps and candles, and for 
such situations this battery is a distinct improve- 
ment on its predecessors. In its mechanical features 
great care has been taken to render it as indepen- 
dent of attention as possible. The battery itself re- 
quires nothing but water, and even this can be ad- 
mitted automatically by an apparatus acting on the 
principle of the bird fountain. The gas retort is 
made so large, that one charge of manganese will 
give a week’s supply of gas, and this can be gene- 
rated at one operation or more, according to the 
amount of acid admitted. The battery itself is kept 
at work all the twenty-four hours, and its current is 
received in an accumulator from which the lamps are 
fed. The loss in the accumulator is more than 
compensated for by the gain in working the battery 
under selected conditions, while the first cost is 
greatly reduced by this arrangement. 


THE STEPNEY BOILER EXPLOSION. 

One of the most disastrous boiler explosions it 
has been our lot for some time to record occurred 
on the morning of Monday, the 31st ult., on the 
premises of Mr. Mattison, bedding manufacturer, 
Rhodeswell-road, Stepney, London. The circum- 
stances under which this explosion occurred render 
it of special public interest, but we have preferred 
to defer dealing with it in detail until the completion 
of the proceedings before the coroner. The two 
inquests terminated on Friday and Wednesday last 
respectively, when verdicts were returned, on which 
we shall comment presently. In the first place, 
however, we shall lay the facts of the case before 
our readers. 

Mr. Mattison’s premises consist of three shops 
and dwelling - houses facing Rhodeswell-road in 
addition to a large three-storied building behind. 
Between these two portions of the premises and 
running along the back of the shops was a sort of 
sunken yard in which were placed the engine and 
boiler employed to drive the machinery engaged on 
the works. The plan, Fig. 1, on the opposite page, 
will explain the nature of the site. 

The boiler, of which we give viewsin Fig. 2 and 3 
annexed, was of the ordinary Cornish type hav- 
ing one cylindrical flue tube running through it 
from end toend. The flames after passing through 
the furnace tube returned through external brick- 
work flues along the sides of the outer shell to the 
frontend, and then passed under the bottom back again 
to the chimney. The boiler measured about 12 ft. 
6 in. in length by 5 ft. in diameter in the shell, 
and 2 ft. 7} in. in the furnace or flue tube. The 
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shell consisted of four belts of plating, each belt 
being in three plates, single-rivetted, both longi- 
tudinally and transversely, while the flat ends, which 
were secured to the shell by internal rings of angle- 
iron, were each strengthened by a single central 
gusset stay placed vertically over the tube and 
secured to both shell and ends by means of 
angle-irons. There was a steam dome about 2 ft. 
in diameter by 2 ft. in height fixed on the second 
belt of plating from the front end. The thickness 
of the plates in the cylindrical shell appears to have 
been originally about ?in., and in the internal flue 
tube in. The fittings on the boiler included three 
safety valves, all of the ordinary lever type; a 
dial pressure gauge ranging to 200 lb. ; a glass 
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wall of the three-storied building in the rear was 
also blown away. There were a considerable num- 
ber of persons engaged at work on the premises at 
the time, the majority of whom were women and 
young girls. On clearing away the débris it was 
found that the engineman, named Richardson, as 
well as another workman named Grant, had been 
killed on the spot, while upwards of twenty women 
and girls who had been buried under the ruins were 
more or less seriously injured. One of the injured, 
Arthur Dally, died subsequently to his admission 
to the hospital, making three deaths in all. 

The inquest on the bodies of George Richardson 
and John William Grant, the two men who were 
killed on the spot, was opened on Wednesday, the 
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water gauge ; two test cocks and a blow-off cock. 
The safety valves were stated to be loaded to 40 lb. 
per square inch, but the ordinary working pressure 
was said to range from 25 lb. to 35 lb. 

The boiler gave way in the outer shell at the back 
end, the last belt of plating being peeled away from 
the remainder of the boiler, while the third belt of 
plating was also nearly severed and opened out 
almost flat. Fig. 4 annexed shows a development 
of the plating with the lines of fracture clearly in- 
dicated. The boiler itself was not moved more 
than a few feet from its original position, but the 
last belt of plating appears to have been shot to the 
left into the heart of the shops constituting the 
front portion of Mr. Mattison’s premises, the de- 
struction of which was most complete. Two out of 
the three shops facing Rhodeswell-road were at 
once converted into a heap of ruins, while the front 
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merly manager for Mr. Mattison, but left his 
service in September last. The pump which fed 
the boiler was frequently out of order. He had 
repeatedly told Mr. Mattison there would be a 
blow-up. He had also heard both the deceased men, 
Grant and Richardson, tellhim the same. He had 
also heard the girls complain that it was dangerous 
to work there. 

At this point the inquiry was adjourned in order 
that the boiler might be examined by an indepen- 
dent engineer and a report prepared for the jury. 

At the resumed inquiry held on Monday, June 7, 
Anthony Sargent, recalled, stated that during the 
time he was in Mr. Mattison’s employ, viz., from 
June to September, 1885, the boiler was stopped, on 
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2nd inst., before Sir John Humphreys, coroner for 
East Middlesex, when evidence was taken, of 
which the following is an abstract. 

Mary Stevens said she was employed by Mr. 
Mattison, and was there on the day of the explo- 
sion. She was in the boiler-house a few minutes 
before it occurred, and saw the deceased man 
Grant, who was sitting near the engine. She had 
seen both Grant and Richardson in charge of the 
boiler ; also a Mr. Hammond, William Noble, and 
Harry Perkins. She was the only female who had 
charge of it. Grant was in charge on the day of 
the explosion. Mr. Mattison had on several occa- 
sions sent her to stop the engine. She remembered 
the boiler being short of water in November, 1885. 
Grant was discharged for allowing this to occur, but 
he came back in May last. 

Anthony Sargent, a traveller, said he was for- 





To Centre lime 
H =. 7 3 ‘ay ae t te 
° be) : 
lo a ¢ WAY 
3 Fig 4 3  “esaeeee” ; 
°| ¢ °! 
2 
4 ¢ 3 
tpeccccces oo a oS. Seeawmersen 24 
: oe 
H 3 3 
™ Hy 7 
9 ° | 
° : ; cprseosts 
le : PB 7 
s 5 3 $ 
le 3 ‘| : 
: | $ : 
e ° * 
H : : 
: : H 
° ° 
° 3 
H : 
M a 
bs °| 
ssoecnecg 708 Seeeteeeese 2293 
Bottom 3 Centre Line 
pe, Se ye F225. 
Sedascenésdeosd a einineaii 
3 
BM 
: 
H 
e 
H 
A 3 
° o| 
4 H 
eo ° 
4 4 
° 3 
° 3 
4 A 
5 uae | Qeageeree or 
__e 
4 : 
x : 
H 
8 : 
, eee See aia 
HY 
fe . 
| ° 
g : tte, 
io q of Se, 
F \* fay —— 
Top Centre Line 





several occasions, from being defective. He did not 
know whether Richardson was a practical man or 
not, but he knew more about the boiler than Grant, 
and he generally sent for him if anything went 
wrong. Both Richardson and Grant had con- 
tinually told him there would some day be a blow- 
up, and had asked him to impress the fact on Mr. 
Mattison, which he did. At this point the witness 
was examined with a view to show that he enter- 
tained some animosity against Mr. Mattison in con- 
sequence of being discharged. 

eorge Cheshunt, who was then called, said he 
was formerly in the employ of Mr. Mattison as 
carman. He remembered Grant being discharged 
for allowing the boiler torun dry. That caused the 
crown plate of the furnace to be burnt and bulged 
down. He was present when the boiler was being 
repaired one day by Richardson, who remarked to 
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him that ‘‘ Mr. Mattison would some day pay very 
dearly for his cheap labour.” The woman Stevens 
had looked after the boiler on one or two occasions 
when Grant had been called away to help load the 
vans. 

Mary Stevens, recalled, said Grant, when he had 
been going away, had asked her to look after the 
boiler. She knew the safety valves, but did not 
understand their action. She did not know any- 
thing about the water gauge. Had heard steam 
blow off from the safety valves, but the valves did 
not blow off on the morning of the explosion. 
Shortly before it occurred she was in the engine- 
room, and Grant remarked to her, ‘‘ It’s a funny 
thing Ihave got more than 40 1b. of steam and I 
can’t get the engine to move.” He then went for 
Richardson. In reply to the Coroner she also 
stated that she had gone on three occasions at 
seven o'clock in the morning and got up steam 
by herself. When Grant was away she did not 
have charge of the boiler any more than any one 
else. She used to get up steam of her own 
accord and no one asked her to do so. She had 
seen the steam gauge up to 60lb. Mr. Mattison 
had seen her getting up steam. She was twenty 
years of age last birthday. 

The Coroner here stated he had received a letter 
from Mr. Barnard, the engineer who had been 
appointed by the Court to examine the boiler, 
stating he had not yet completed his investigation, 
and he therefore thought it would be better to 
adjourn the inquiry for a few days so that all the 
scientific evidence could be taken together. 

On Friday last, June 11th, the inquiry was 
again resumed. The first witness called was Henry 
Chalk, who stated that he was a bricklayer and set 
the boiler in question some two and a half years 
ago. After the boiler was set he tested it to 80 lb. 
He had had fifty years’ experience of the setting of 
boilers but knew nothing about their construction. 
He knew Grant, and thought him a competent 
man. He had frequently been on the premises 
since the boiler was set and had seen the girl Ste- 
vens firing the boiler. 

Mr. Henry Besbrode, boiler-maker, Bromley, 
said he had examined the exploded boiler. In his 
opinion it was not in a fit state to work, even at 
10 lb. pressure. He thought it might be twenty 
years old, and it required a competent person to 
manage it. 

Mr. Arthur Chapman, engineer, Limehouse, said 
Mr. Mattison engaged him to report on the con- 
dition of the boiler when he bought it in 1883. 
There were a few defects in the boiler then, but 
they were not of any material importance, and he 
considered it was safe to work at 40 lb. pressure. 
He had examined the boiler since the disaster. He 
considered that the explosion was due to the plates 
where they were in contact with the brickwork 
seating being wasted away. 

Mr. Edward Barnard, engineer, said he had 
examined the boiler at the request of the coroner, 
and prepared a report. The explosion, in his 
opinion, was due simply to the plates being rusted 
away by external corrosion where they were in 
contact with the brickwork seating. He thought 
the’ plates were thin when the boiler was fixed. 
The boiler was not safe to work at 45 lb. pressure. 
In fact it was not safe to work at all. 

Mr. Mattison, the owner of the boiler, was then 
called, and cautioned by the coroner before giving 
evidence. He confirmed Mr. Chapman’s account 
of his examination of the boiler, and said he gave 
instructions to Richardson, whom he thoroughly 
trusted, to be careful to keep the boiler in good 
order, and was assured it was so. He had never 
heard the boiler was dangerous. The girl Stevens 
never had charge of the boiler by any order or 
knowledge of his. He bought the boiler about 
two anda half years ago fron\ a firm at West Ham 
for 15l. 

This concluded the evidence, when the coruner 
summed up, and the jury returned a verdict that 
‘*'The deceased died from the effects of the explosion 
which occurred through the thinness of the boiler 
plates, and that Mr. Mattison was censurable for 
not having the boiler tested by hydraulic pressure.” 

The inquest on Arthur Dally, who died at the 
hospital of injuries received at the explosion, was 
held on Wednesday last, when the evidence given 
was practically the same as at the previous inquiry, 
Mr. Mattison, however, stating that he believed 
the explosion to have been caused by sewage water 
rising up a drain to the seating, and by chemical 
action producing a corrosion of the plates. In the 








result the jury returned a verdict of ‘‘ Accidental 
death.” 

To pretend that we are content with these verdicts 
would be affectation. They are to our minds a most 
utterly inadequate outcome of the inquiries, and 
afford no satisfaction either to the families of those 
who are killed and injured or to the general public. 
The facts of the case are extremely simple, and 
do not admit of question or doubt. The owner 
bought the boiler second-hand about three years 
ago, put it down in a damp cellar, dispensed entirely 
with skilled supervision, and left it to the attention 
of anybody about the place, the steam being some- 
times got up by a young girl, who said she ‘‘ did not 
understand the safety valves” and ‘‘knew nothing 
about the water gauge.” As a natural result of the 
damp situation, corrosion was set up and the plates 
in contact with the brickwork seating were gra- 
dually wasted away, and at length became so thin 
as to be unable to resist the ordinary working pres- 
sure, when the boiler burst, and brought down the 
greater portion of the premises, crushing two men 
to death and burying more than twenty other 
persons in the ruins. 

Had the owner been able to piead that he had 
taken every reasonable precaution to guard against 
disaster there might possibly have been some 
excuse for him. But the evidence adduced 
at the inquiry proved most conclusively that 
such was not the case, and that, on the other 
hand, he had repeatedly ignored warnings which 
had been addressed to him on the subject. Nearly 
everybody about the place appeared to have been 
more or less alarmed at the reckless manner in 
which the boiler was worked, and the two unfortu- 
nate men who were killed had apparently warned 
him that its use would sooner or later be attended 
with serious consequences. Their fears were only 
too well founded, and their forebodings only too 
sadly confirmed. 

The cause of the explosion, viz., wasting of the 
plates by corrosion, was clear beyond dispute. All 
the experts were agreed on the point, and it was 
not even questioned by the owner. It is equally 
clear that the defective condition of the boiler could 
have been readily ascertained by competent in- 
spection, and the neglect of this precaution under 
the circumstances of the case amounts in our eyes 
to a degree of negligence equivalent to crime, for 
which the censure of a coroner's jury is a most 
trifling and inadequate punishment. 

When a man lays down in a populous neighbour- 
hood such a dangerous instrument as a steam boiler 
he is bound to have some regard for the lives and 
property of his neighbours, and incurs towards 
them a responsibility which in the event of disaster 
a plea of ignorance cannot deprive him. It is not 
right that he should jeopardise the lives of others 
for his own private gain. Nor has he a right to 
call upon others to run a risk which he may be pre- 
pared to incur himself. The bargain is one-sided. 
He reaps all the gains if nothing goes wrong, while 
others join at the losses if a disaster occurs. 

The verdict of the jury is quite clear as to the 
cause of the explosion, but it does not go far 
enough, and we trust the matter will not be allowed 
to stand where it is. A preliminary inquiry has 
been held by the Board of Trade into the cause of 
the explosion, and we hope that the outcome of 
this inquiry will be something more than the ordi- 
nary ofticial report. The case is certainly one in 
which the Board of Trade could advantageously 
employ their further powers. 

Boiler explosions, as we have over and over again 
pointed out in our columns, are not accidents, but 
can be prevented by the exercise of very simple 
precautions. The causes to which the majority of 
them are due are not developed in a day and could 
be easily detected by timely and efficient inspection. 
Had this precaution been observed in the present 
case the explosion, with its attendant loss of life and 
property, would not have occurred. 





THE COLONIAL AND INDIAN 
EXHIBITION. 
CanaDa—(continued from page 555.) 

TuE exhibits of various kinds of wood shown in 
the Canadian Court form one of the most important 
features in the whole display. The specimens are 
arranged chiefly on two stands, one placed imme- 
diately beneath the agricultural trophy at the 
eastern end of the Central Annexe, and the other in 
its immediate vicinity. 

The Dominion’s great trade in wood has been in 


the matter of export of rough timber, but Canada’s 
aspiration is to become a manufacturing country, 
and efforts are being made to export converted 
wood rather than the raw material, for other 
countries to work up into various articles of trade. 
Whether the Dominion Government is taking the 
best steps to gain this end remains to be seen ; and 
the discussion of the question would lead us into a 
field that is beyond our province. 

The census of 1881 gives statistics bearing on the 
subject of manufactured wood. It gives a list of 
thirty-four of the chief industries which chiefly or 
altogether use wood as their raw material. Of these 
the following, Table I., may be cited as the most 
important : 














TaBie I, 

Ha 
ee [Number of Number of Value of 
Factories. Hands, | Products. 
‘ | dole, 
Agricultural implements .. al 234 | 8,656 | 4,405,397 
Cabinet and furniture makers ..| 1169 6,957 5,471,742 
Carperters and joiners ..| 2408 | 5,702 3,893,910 
Carriage makers .| 3143 | 8,703 | 6,579,082 
Cooperages .. | 1430 | 3,277 1,808,929 
Saw mills 5390 | 42,085 38,569,652 
Tanneries .. .. «..  «..| 1012 5,491 15,144,535 
-_ — and blind factories .. 356 | «2,878 4,872,362 
Giipyards .. ws et] S287 4,454 3,557,258 

Car and locomotive works 17 3,154 : 


3,956,36 
| 





The above are all the branches of manufacture 
that are set down as having an annual total value 
above one million dollars. The totals for the whole 
thirty-four industries are as follows: Number of 
factories 17,577 ; number of hands employed, 95,741, 
annual value of products, 95,029,828 dols. It will 
be seen, however, that there is a good deal of dis- 
count to be taken off these figures ; for instance, in 
the matter of tanneries the fifteen million odd 
dollars represent comparatively a small quantity of 
wood product. At the same time a great quantity 
of timber is used which will hardly be included in 
the figures quoted ; for instance, the wood required 
in the construction and maintenance of railroads, 
and that vast quantity that is consumed for fuel. 
According to the 1881 census the production of 
squared timber for a year amounted to 111.633, 862 
cubic feet. In addition to this there were 22,324,407 
pine logs; 26,025,584 other logs ; 192,241 masts 
and spars; 41,881 thousands of staves; 98,311 
cords of laths; 400,415 cords of tan bark; and 
10,993,234 cords of firewood. The value of the 
pearlash and potash produced was 345,016 dols., 
no of bark extract for tanning purposes 286,250 

ols. 

The Dominion exports large quantities of timber 
not only to the home country but also to the United 
States, the West Indies, and South America. The 
following figures taken from the trade and naviga- 
tion returns for the years specified show the value of 
the total exports of the forest products and manu- 
factured wood of Canada : 














TaBLeE II, 
= oo 
mo 1881. 1882. 1883. 1884. 
| dols. dols. | dols. dols. 
Forest products - -| 24,960,012) 23,991,055) 25,370,726) 25,811,157 
Manufactures of wood 1,030,121, 1,216,311) 1,391,166) 1,438,615 
Total + , 25,990,133 25,207,366 26,761,892 27,249,772 


In Table III. will be found the value of exports 
of forest products from the Dominion for the year 
1884 arranged in the order of provinces. 

A good many interesting particulars on the 
timber trade of the Dominion are given in a small 
pamphlet which has been prepared by Mr. H. B. 
Small, and is published by Messrs. Dawson Brothers, 
of Montreal, the printer to the Geological Survey. 
Mr. Ira Cornwall, Jun., the agent-general for New 
Brunswick, in his handbook of that province, also 
gives some information on the commercial aspect of 
the wood-working industries. ; 

Having said so much by way of preface, we will 
proceed to treat more in detail of. the examples 
shown at the Exhibition. Before beginning, how- 
ever, we must express our obligation to Professor 
John Macoun, M.A., of the Geological and Natural 
History Survey of Canada, for the assistance he 
has afforded us, both on account of the information 
we have received from him personally, and for that 
we have obtained from his admirable catalogue of 
Canadian plants. 

The collection of specimens before referred to, 
shown beneath the agricultural trophy, represents 





the woods of the province of British Columbia. 
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TABLE ITII.—Vatvues or THE Exports oF Forest Propucts or CANADA FOR THE YEAR 1884. 








Lae _ te i New Bruns- | British Prince Edward . 
Ontario. Quebec. Nova Scotia. wisi Calweshin: Island. , Manitoba. 
dols. dols dols. dols. | dols. dols. | dols 
Rough products aa 7,618,492 11,392,854 1,522,677 | 4,795,956 458,565 | 22,612 | 
Agricultural implements , 18,017 4,143 | 20 ve an Ga 72 
Carriages = www 10,337 5,880 | 3,415 | s11 | lis) | (1195 
Hemlock bark extract re 77,462 | 142,980 140,714 | } 
= ea ar i. 125,495 | 81,707 86,954 | 122,600 | 
Furniture re a 114,151 11,935 | 1,618 | 62 as | 8939 
Poors, sashes, blinds. . 56,304 2,700 a | 641 | | 
Wooden ware .. 104,298 292,270 21,871 | 11,201 | soo 396 
Total 7,916,599 11,912,739 | 1,774,288 5,036,339 458,565 | 145,640 | 5602 
! 
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Billets of triangular section have been prepared ; 
one side showing the bark, another the wood in its 
natural state as planed, whilst the third face is 
polished. One of the finest trees in this collection 
is the red cedar (Thuya giyantea),* a very good 
specimen of which, from Burrard Inlet, is shown. 
This tree extends from the Pacific Coast to the 
centre of the Rocky Mountains and attains a 
diameter of 10 ft. on even more, the height being 
sometimes as much as 250 ft. These, no doubt, are 
exceptional figures, but from 4ft. to 6 ft. are 
common diameters for these noble trees, which 
may be seen in thousands on the line of the 
Canadian and Pacific Railway on the Selkirk 
Mountains, in the province we are now dealing 
with, viz., British Columbia. The yellow cypress 
(Chameecyparis Nutkaensis) is another fine tree that 
flourishes in the same province. These two trees 
are used most extensively by the Indians of the 
Pacific Coast, who employ them for constructing 
their large dug-out canoes, and in building their 
houses, the latter being of solid construction and 
very unusual size for Indians to produce. Many 
of these edifices are 80 ft. long and 40 ft. wide, and 
itis not at all an unusual thing to see a single 
trunk of yellow cypress running the whole length 
of the building to support the roof. These houses, 
it should be explained, are not devoted to single 
families, but are tribal dwelling places, or, as they 
would be described in the more civilised part of the 
American continent, ‘‘ tenement houses.” The 
canoes, too, are really fine vessels, and although 
hollowed out of a single trunk, will carry a con- 
siderable force of men. 

The chief commercial wood of British Columbia 
is the Douglas fir (Pseudotsuga Douglasii), also 
known as the Columbia pine, and, in the Rocky 


Mountains, as the Oregon pine, whilst the builders | 


of the Canadian and Pacific Railway knew it as the 
red fir. There is no sample billet of this important 
wood shown amongst the other specimens, but the 
frame in which the pieces shown is made of Douglas 
fir. In another part of the Canadian Court, however, 
there is a very fine example of this wood. It con- 
sists of a slab about 15ft. long and 8ft. wide and 
9in. thick, the bark being on both sides. Other 
examples of the Douglas pine are placed in the 
grounds just outside the Canadian Court, amongst 
the rest there being a solid cube 45in. each way. 
There is also a polished slab 4 ft. wide, and many 
other specimens. In this part there is also a 
specimen of wood from another fine tree of British 
Columbia. This is a slab cut from a Menzies spruce 
(Picea sitchensis). It is 18 ft. long, 4 ft. 10in. wide, 
and is without a knot or flaw throughout. The way 
in which planks free from knots are obtained is by 
cutting only from the sides and leaving the heart, 


and it must be a large tree indeed to produce such | 


a specimen as the present. The four trees men- 
tioned constitute the chief conifirs of the British 
Columbia coast. 

The next example on the stand is the western 
white pine (Pinus montecola). This tree is found 
from the coast to the main chain of the Rocky 
Mountains, but it is not very abundant, and 
from this fact it cannot commercially be classed 
with the other four principal trees of the pro- 
vince. The western Hemlock (T7'suga mertensiana) 
has much the same range as the white pine, but 
is found at a higher elevation on the mountain 
side. It is valuable both for its bark, which is 
employed in tanning, and for the wood, which is 
useful for general purposes. A large proportion of 
the railway ties or sleepers used in constructing the 

* As the scientific names are available we have thought 
it best to add them. Popular names for the same tree 
often vary with different countries and localities. On the 
other hand, the same name is frequently used for quite 
different descriptions of trees, 


sections of the Canadian and Pacific Railway that 
lie in the Rocky and Selkirk Mountains, were of 
this wood. It is harder and more brittle than the 
Douglas pine and spruce, and is therefore not much 
used, whilst there is a plentiful supply of the latter 
trees, but in their absence the western hemlock 
affords valuable timber. 

The scrub pine (Pinus contorta) grows on the 
coast. There are two other descriptions, the pinus 
Murrayianaand the pinus Banksiana, the former of 
the two being found in the Rocky Mountains and 
the latter in the eastern part. The wood is not 
valued very highly, but is used for railway sleepers 
and for cutting to lumber. The white fir (Abies 
grandis) also grows on the Pacific cost. There is a 
species which grows in the Rocky Mountains, the 
abies sub-alpina, known as the Rocky Mountain 
balsam. These three firs, i.e., the white and scrub 
pines and the white fir, are closely related, and 
follow in proper succession, taking the place of 
other varieties in geographical range as the conti- 
nent is crossed. The wood is somewhat soft and 
not of great economical value. The British 
Columbia species, however, grow to a considerable 
height ; so that when a big stick is wanted, and 
Douglas fir is not available, the white pine is 
acceptable, but so long as the latter can be found 
the others may flourish in peace. 

The yellow pine (Pinus ponderosa) grows in the 
arid districts of the interior of the province. It 
produces fine timber ; heavy, large, and strong. It 
is not, however, widely distributed. Specimens of 
yew (Taxas brevifolia) and juniper (Juniperus occi- 
dentalis) arealso shown. Both of these are beautiful 
in grain and take a high polish, and they are also 
handsome trees when growing. The wood is, how- 
ever, small and the distribution limited. These 
trees are found mostly along the coast. 

The above constitute all the conifers of British 
Columbia, examples of which are shown in the 
exhibit under notice. The next woods we have to 
consider belong to a different class. 

There are three poplars or cotton woods shown, 
namely, the balsam poplar (Populus balsamifera), 
the cotton wood (Populus trichocarpa), and the 
aspen (Populus tremuloides), These are the three 
poplars of British Columbia, the two former being 
confined to the river valleys, whilst the latter is 
found throughout the country, although it seldom 
grows to large size. The wood of these trees has 
up to recent times been looked on as almost value- 
less, being very soft and not useful for burning. 
But these very qualities that militated against its 
fitness for the ordinary uses to which wood has 
been put, render it especially applicable for another 
| economic purpose. The manufacture of wood pulp 
| for paper making is already an established industry 
in the Dominion, and for this purpose the soft 
fibres of the poplars and cotton woods are especially 
| adapted. According to Mr. Small there are five pulp 

factories in the Dominion, which produce annually 
| 63,300 dollars’ worth of material. Probably, since 
| the table from which we quote was compiled, the 
industry has increased materially. In the Exhibi- 
| tion there are shown. examples of the pulp made 
| from these woods, also of the paper that it produces. 
| The western alder (Alnus rubra) is another tree of 
| the river valley. It grows to a diameter of 18 in., 
| and is well adapted for furniture making. It is, 
| however, not widely distributed. The western 
| white oak (Quercus garryana) is represented by a 
| block just as it has been cut from the tree, having 
| the bark attached. There is also a section of a 
| trunk which has been polished. In another part of 
| the Exhibition there is a log 2 ft. wide and 10 ft. 
long. This tree is found chiefly in Vancouver 
Island. The wood is somewhat similar to English 
oak, although probably not so strong, as the tree 
grows more rapidly. 











The arbutus (Arbutus Menziesii), which is known 
in Oregon as the madrona, is an evergreen found 
chiefly on the east coast of Vancouver Island. The 


wood works a good deal like box. It has a hand- 
some red bark and evergreen laurel-like leaves, 
and forms a valuable tree for ornamental planting. 
The same may be said of the western thorn 
(Crategus Douglasii) which has a beautiful head and 
blossoms like our own May. 

The vine maple (Acer circinatwm) is a small tree, 
but the wood is very beautiful with a satiny appear- 
ance, and should be well suited for ornamental pur- 
poses, where big surfaces are not necessary. The 
broad-leaved maple (Acer macrophyllum), on the 
other hand, isa very tall and stately tree, beautiful 
in its habit, often towering to a height of 150 ft., 
and having leaves a foot in diameter. This tree and 
the oak supply the chief hard woods of the pro- 
vince. A polished slab of the broad-leaved maple 
10 ft. long and 18 in. wide isshown in the collection 
of British Columbian trees placed outside the 
Canadian Court at the west end of the Central 
Gallery. 

The western wild cherry (Prunus emarginata) 
and the western crab (Pyrus rivularis) are two 
small trees found on Vancouver Island and the ad- 
jacent coast of the main land. The wood is very 
beautiful when polished, and as the trees run to a 
foot in diameter, they would be useful for furniture 
and crnamental purposes. Perhaps of the two the 
crab should have the preference for good looks, and 
it is a firm close-grained wood. The cherry is a 
little the softer of the two. The flowering dog- 
wood (Cornus Nutallii) is one of the most beautiful 
trees of the Dominion. In the spring, when the 
tree is in its glory, the bracts that surround the 
flowers often spread to a breadth of 3in., the whole 
forming a mass of dazzling white of great splendour. 
This tree grows to a height of over 50ft. The 
sample of the wood in the Exhibition is 12in. 
across, and shows a handsome close-grained wood 
with a fine polish. The only remaining specimen 
of wood shown in this exhibit is a willow (Salix 
lasiandra). The habit of growth of this tree is very 
fine, attaining a considerable size. 








NOTES. 
A New Constant CELL. 

Mr. H. P. Laurie has devised a voltaic cell which 
he claims to be worthy of being considered a con- 
stant cell. It consists of a cadmium plate and a 
platinum plate; the exciting solution being of 
cadmium iodide with free iodine in it. The cadmium 
plate was, however, revolved in the solution by 
clockwork at the rate of two or three revolutions 
per second. The electromotive force of the combi- 
nation was about 1.076 volts. This is a convenient 
value for practical purposes, as it is almost one 
volt. The movement of the plate appears to keep 
the electromotive force more constant, although 
the cell has been supplying a current, than if the 
plate had been kept still. 


Conpuctivity oF REsIns. 

M. Bartoli has ascertained that the ordinarily 
perfect insulators of the resin type become more or 
less good electrical conductors when heated to soft- 
ness or melting, afterwards their conductivity in- 
creases with the temperature. A mixture of guaia- 
cum with naphthaline, the latter a perfect insulator 
and of the same melting point” as guaiacum, con- 
ducts much better than the resin alone, being much 
less viscous. Oxidised or acid constituents in the 
resin also increase their conductivity. Some always 
conduct very little, as Canada balsam, copal, mastic, 
and dammar; Chios turpentine, pitch, asphalte, 
colophonium, are moderately good conductors when 
soft or melted. Styrax, jalap, scammonin, dragon’s 
blood, amber; the balsams of Peru, Tolu, and 
Copaiba ; shellac, laudanum, aloes, myrrh, Venetian 
turpentine, are good conductors when melted. 

A New Execrric Fuze. 

A new fuze for mines, which is fired by electricity, 
has been brought out by MM. Scola and Ruggieri ; 
it consists of two copper wires cotton covered, and 
penetrating a small cylinder of wood to a cap of the 
firing paste, which is a mixture of chlorate of 
potash, saltpetre, sulphate of antimony, and finely 
divided retort carbon, The carbon is for the pur- 
pose of giving a low electric conductivity to the 
mass. The wires thus arranged are fixed to the 
end of a paper tube containing a match of pulverin. 
The wires of the fuze are connected to an induction 
coil, and the spark determines the charge. This 
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arrangement is for firing gunpowder; when dynamite 
is to be fired a fulminating fuze is added in con- 
nection with the match. We may add that M. 
Ducretet has applied the telephone to testing fuzes 
before they are fired, and insuring their apt con- 
dition. A current from three Leclanché elements 
is interrupted by a clockwork interruptor, and a 
telephone included in the current, so that if the 
wires of the fuze are in contact the noise in the 
telephone is very loud and grating ; whereas if the 
wires are apart, and the necessary resistance of 
the firing paste intervenes, the sound in the tele- 
phone is low and indistinct. The strength of the 
current must, of course, be such as not to fire the 
fuze. 


DETERMINATION OF CARBON IN IRON. 

According to W. Gintl (Berichte der Osterrei- 
chischen Chem. Gesellschaft), the method of deter- 
mining carbon in iron, introduced by Wohler, by 
heating the sample in a current of chlorine gas 
and then burning the residue with determination 
of the carbonic acid produced, gives results too low, 
because it is not possible by the ordinary methods, 
to obtain a current of chlorine gas perfectly free 
from oxygen. But this source of error can be pre- 
vented by conducting the chlorine first through 
about 10 cm. of coarse charcoal heated to redness, 
the charcoal having been first of all treated in a 
current of chlorine. Gas so purified can then be 
passed over the sample of iron under examination 
and gives correct results. The method then be- 
comes a very good one, one of the best, because 
it does not call for any troublesome preparation 
of the sample, and because it is also rapid and 
easy, requiring at most three or four hours. It is 
only complicated if much manganese is present in 
the iron, as in that case the residual carbon, after 
passing the chlorine current, is more or less covered 
over with manganiferous chloride, which not only 
renders the subsequent combustion of the carbon 
difficult, but also gives rise to an evolution of chlorine 
gas which has to be specially absorbed before the 
tinal absorption of the carbonic acid. 


MAGNESIA IN PoRTLAND CEMENT. 

For a long time magnesia has been supposed to 
have a bad influence when present in cements, and 
M. Lechartier has been investigating the nature 
and cause of its action in structures built with 
cement, such as basins, dams, and retaining walls, 
either exposed to air or water. These structures 
were built by competent engineers in different 
localities. The cements used did not contain sul- 
phate of lime in a harmful proportion, they had a 
proper density, and were made of good sands. 
Nevertheless in all cases the effects were the same, 
and a slow destruction of the cement went on with 
time. The explanation of the facts arrived at by 
M. Lechartier’ is that the cements employed were 
really mixtures of Portland cement with magnesia 
which behaved at first as an inert substance ; but 
little by little the magnesia became hydrated, pro- 
ducing expansion of the mortar and the deterioration 
of the works. St. Clair Deville has shown that 
pure magnesia without admixture of silica and 
alumina can combine with water to form a hydrate 
of great hardness, but the formation is accompanied 
with increase of volume. Portland cement alone 
contains but a small proportion of magnesia. M. 
Lechartier further observes that the increase of 
volume of the mortars takes place more rapidly 
when the water gains access more readily to the 
mass. Hence the basins of fountains, reservoir 
walls, and so on, are affected in a comparatively 
short time. 


THE ORIGIN OF CyCLONEs. 

In a recent paper on the ‘‘Conservation of 
Energy in the Atmosphere,” Dr. Werner Siemens 
gives the following theory of the origin of cyclones. 
The comparative vacuum formed at the centre of a 
cyclone can produce suction only in the direction of 
the axis of the cyclone, thus either raising the water 
upon the surface over which it rotates, or drawing 
down air from the higher regions of the atmosphere. 
The existence of such a descending current of air 
within a tornado is confirmed by the clear sky and 
quiet air often observed at its centre. We must 
imagine, says Dr. Siemens, a local cyclone as pro- 
duced by an impulse of superheated air, due to 
some local cause or other, given at the boundaries 
of an upper and lower tract of disturbance of the 
neutral equilibrium of an atmosphere at rest, which 
reaches the boundary of the upper cooled strata of 
air, which have a tendency to descend. We must 
thus have an outer descending current formed round 





the ascending one, by means of which as much air 
descends as has been carried up by the ascending 
current. If the disturbance of equilibrium embraces 
extended upper and lower strata of air, the descend- 
ing masses will produce an increase of pressure in 
the neighbourhood of the cyclone, gradually ex- 
tending to the surface of the earth, and on the 
other hand into the highest regions of the air, 
and transfer its vis viva continually into new 
superheated masses of air which ascend in the 
cyclone, whilst a part of the descending external 
cyclone circulating in the same direction, ascends 
again with the inner, and transfers to it a part of the 
vis viva gained in the higher regions of the air. 
The course of the centre of the cyclone is then 
determined by the direction of the mean velocity of 
all the air masses forming the cyclone, and its dura- 
tion is that of the disturbance of the neutral equili- 
brium of the atmosphere which called it forth and 
maintains it. The local ascending current, by 
carrying dust and particles with it, may also pro- 
duce rain by condensing the aqueous vapour of the 
higher strata. 


THE SampLine or Pia Iron. 

The question as to the best manner of obtaining 
a perfectly true average sample of pig iron, &c., 
for analysis, is one that has called for much atten- 
tion from all chemists of iron and steel works, and 
on which a variety of opinions are held. An inte- 
resting and instructive paper on the subject was 
read at the meeting of American Mining Engineers 
at Pittsburg, by Mr. P. W. Shimer, and from it 
the following notes are abstracted. If we take a 
sample of pig iron in the form of borings, such a 
sample consists of a mixture of particles of pig iron, 
with more or less finely divided particles of graphite 
which has been separated from the iron during the 
boring. The amount of graphite thus present is in 
nearly all cases large enough to cause great difficulty 
in so thoroughly mixing the sample as to insure 
obtaining a perfectly uniform and average portion 
for the actual chemical determinations ; because 
such mixing is hindered by the great difference in 
weight, and also in size, between the particles of 
iron and those of graphite. Attempts were made 
to lessen this source of error by having the borings 
taken as fine as possible, so that the particles of 
iron should not be larger than those of graphite. 
But this was not successful, as so much of the gra- 
phite was in the form of the finest powder. Dupli- 
cate determinations of carbon on samples so pre- 
pared, executed with the greatest possible care, 
always gave differences too large to be explained in 
any way except by the inequality in the sampling. 
Nor were better results obtained when large borings 
were used, in the hope that the graphite which was 
detached from them during boring would be too 
small in amount to affect the results. It was not 
found possible to obtain a proper mixture in any of 
the several methods of mixing which were tried. 
The differences were sometimes as large as 0.2 per 
cent. A plan was finally used which gave satisfac- 
tory results in all cases. The borings are carefully 
placed in a large porcelain crucible, or in a dish, 
and are thoroughly moistened with alcohol. For 
thirty grammes of borings two cubic centimetres of 
alcohol are required. The borings are then well 
mixed for some five minutes. The alcohol serves 
the purpose of making the graphite adhere to the 
iron during the time of the mixing. After mixing, 
the requisite portion for the actual weighing is 
taken out, dried, and weighed. It is stated that 
portions taken in this manner are always a true 
sample of the whole lot of borings and give excellent 
results us to agreement, the differences between 
two determinations not exceeding 0.03 per cent. 


RatLway TUNNELS IN Rwssi. 

Although Russia has built over 15,000 miles of 
railway, the longest tunnel she has had to construct 
up to this year has only been 700 yards long. On 
this account the vote last week by the State Council 
of 700,000/. to construct a tunnel three miles long 
on the Suram loop line, possesses for Russia ex- 
treme importance. To all intents and purposes her 
railway engineers are practically ignorant of tunnel 
making, and to carry out the Suram undertaking 
the advice of foreign experts has had to be sought. 
Simultaneously with this, a tunnel 1400 yards long 
will be taken in hand on the Novorossisk Railway, 
in the Kuban region of Cis-Caucasia. This will be 
twice as long as any existing tunnel in Russia. For 
the most part the tunnels already made are on the 
Lozova-Sebastopol, Warsaw, Ivangorod-Dombrova, 
and Transcaucasian railways—that is to say, all on 





the outskirts of Great Russia proper, being situated 
in Poland, the Crimea, and the Caucasus. Else- 
where, there are no tunnels at all, and but very 
rarely bridges across railway cuttings. Probably in 
the metropolitan area there are more bridges and 
tunnels than in the whole Russian empire. Thanks 
to this circumstance Russia is able to move some of 
her military and naval resources about in a manner 
hardly appreciated by English strategists and states- 
men. Thus, during the Turkish war, she took 
steamers off the River Neva, placed them on trucks 
and sent them by rail with the greatest facility, to the 
Black Seaand the Danube. Only a few months ago, 
she shifted at a stroke fifty torpedo boats in this 
manner from the Baltic to the Black Sea. Yet in spite 
of all this, there were actually certain feather-brained 
generals at the War Office last year, who proposed 
during the war scare, that England should seize 
Batoum and the Transcaucasian Railway and send 
across the latter steamers in segments, to be fitted 
together at Baku to fight the hundreds of steamers 
Russia already possesses in the Caspian and Volga, 
and the scores she could have sent at once, ready 
made and fit for action, by railway in the manner 
we have described, from the Neva and other rivers 
to the Volga! Perhaps the War Office is a little 
bit wiser now and has pigeonholed for good a plan 
which would have exposed every English steamer 
placed on the Caspian to a ridiculously hopeless con- 
test. It may be noted that now the Russian railways 
have commenced spreading in the Caucasus, a deal 
of tunnelling will be encountered. On the direct St. 
Petersburg-Tiflis line, at present broken by a short 
gap from Vladikavkaz to Tiflis, a tunnel eight miles 
long has been planned for years, piercing the main 
ridge of the Caucasus. There is hardly a doubt that 
this will be taken in hand after the completion of 
the Suram tunnel. 


AMERICAN Rattway ENTERPRISE IN PERSIA. 


A telegram from Teheran to the St. Petersburg 
newspaper Novoe Vremya, announces that the 
American minister there has obtained from the 
Shah a concession for a railway from Teheran to 
Bushire and from Teheran to Meshed. As it is 
extremely rare that the Novoe Vremya publishes 
telegrams from Persia, and only when they are in- 
spired by the Russian Embassy, the announcement 
would appear to be something more than- a mere 
canard. Since the collapse of Baron Reuter’s 
famous concession thirteen years ago, the Persian 
Government has been persistently besieged by 
European concession-hunters for the privilege to 
construct these lines ; but the influence of the 
Russian Embassy against schemes favoured by 
England, and the influence of the English Embassy 
against those favoured by Russia, has proved fatal 
to them all. A short time ago a French syndicate 
secured a concession for a line from the Caspian at 
Resht to Teheran, a distance of 200 miles, and a 
staff of engineers was sent to commence it. Nothing 
very important, however, appears to have been done 
on their arrival, and the hitch was ascribed by some 
to the financial weakness of the syndicate, and by 
others to efforts on the part of Russia to purchase 
the concession for the Transcaucasian Railway. The 
two contractors who built that railway (one of them 
a nephew of the Russian Minister, of Finance) pro- 
ceeded to Teheran in July, 1884, and it was stated 
shortly after, that they had secured the very con- 
cession which the American Minister is now ac- 
credited with having obtained. Since, however, 
nothing was subsequently said about it, this would. 
appear to have been a rumour. Last year the 
American minister, Mr. Benjamin, returned home, 
and, according to certain reports, assisted in the 
formation of a syndicate which has received the 
support of his successor in obtaining the concession 
from the Shah. In this case, it is probable that 
Russia favoured the syndicate, while England, who 
has now no policy at all in Persia, probably held 
aloof, for fear of wounding American susceptibilities. 
Russia is extremely anxious to see Persia traversed 
by railways, knowing that they would lay open the 
country to her influence and facilitate her designs 
on Afghanistan, and so long as the constructors do 
not directly oppose her or specially favour England, 
she is ready to give her benevolent support. The 
proposed lines would virtually become extensions of 
her own railway system, and their construction 
would not only improve its traffic receipts, but 
place most of Persian commerce under Russian con- 
trol. Goods sent from Moscow and Toula by the 
Volga to the Caspian, and thence to the markets of 
Persia by way of Resht and Teheran, over the pro- 
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posed railways, would possess an advantage over 
European goods sent by the slow and dangerous 
caravan roads from Trebizonde, which it would be 
impossible for the latter to beat. 





THE EXTRACTION OF METALS FROM 
ORES. 


A NEw process for the extraction of metals from the 
ores which contain them, has lately been brought out by 
Mr. James John Shedlock, of the Metallurgical Syndi- 
cate, 9, Gracechurch-steet, and a plant for the demon- 
stration of the method on a practical scale has been 
erected at Blackwall. The theory on which the process 
is based will probably be best comprehended if we 
describe the method of treatment of one or two metals. 
Let us suppose that a poor gold ore, one containing 
less than an ounce of metal per ton of quartz, is to be 
operated on, and the gold is ‘‘ rusty,” that is that each 
particle is covered with a skin of sulphuret, which 
resists the attraction of mercury, and renders the 
amalgamating process inapplicable. The quartz is 
crushed in rolls or stamps in the usual way, and the 
powdered rock is fed by a worm into a bath of melted 
copper. The bath is of a peculiar form, and its shape 
constitutes an important feature in the plant. Itis a 
long rectangular tank with a cover extending nearly 
the whole length, and firmly fastened down. As the 
cover is shorter than the tank, a space is left at one end 
for the exit of the matrix. This end is considerably 
higher than the opposite end at which the ore is fed 
into the bath, the cover sloping upwards from the inlet 
to the outlet. The crushed ore, as we have said, is 
forced into the bath, below the surface of the molten 
metal, and close to the spot where a gentle blast 
of heated water gas (carbonic oxide and hydrogen) 
is introduced. Under the influence of the heat the 
sulphur is disengaged. Part combines with the hy- 
drogen to form sulphuretted hydrogen, but the greater 
portion is borne away mechanically by the gas. This 
process continues while the ore is slowly travelling 
along the underside of the inclined cover, and as fast 
as the gold is freed from the sulphur it combines with 
the copper to form a base bullion, which flows away 
through a tap-hole below the surface of the metal. 
The rock, which is not melted, appears at the opening 
at the end of the cover, and is scraped away. The 
gases escape at the same place and are led into a con- 
denser, where the sublimed sulphur is condensed, to 
be eventually recovered. The carbonic oxide plays 
no part in the process, unless it be that of a carrier, 
but it is employed because the manufacture of water 
gas is much simpler than that of hydrogen, and as it is 
a reducing agent it can do no harm. 

If galena be the ore treated the process is practi- 
cally the same, except that the bath is filled with 
melted lead. With the ores of zinc and metals which 
sublime easily, distillation is substituted for melting or 
absorption. If any oxygen be present it is seized by 
the carbonic oxide, and the metal is left free to be 
carried over by the current of gases into the condenser. 
There itis deposited, or if the ore contain more than 
one body capable of sublimation, they will usually 
condense at different temperatures, and thus divide 
themselves, 

It is claimed that the process is applicable to the 
ores of iron, and that the metal may be obtained with- 
out melting the slag, or raising the metal to that 
temperature at which it combines most readily with 
sulphur and phosphorus. As iron exists almost uni- 
versally as an oxide, the carbonic oxide plays a very 
important part in its reduction, by combining with 
the oxygen and leaving the metal free. The hydrogen 
is a base capable of uniting with phosphorus and 
sulphur, and of thus eliminating them from the metal. 
By adding powdered carbon to the ore the iron may 
be melted and absorbed by the bath at a moderate 
temperature, below that necessary to produce fluidity 
in the slag, which is rejected as a powder or clinker. 

The examples will show the lines upon which Mr. 
Shedlock is working, and which he hopes to demon- 
strate in the full-sized apparatus, which is almost 
complete. His plan is to carry off the substance 
combined with the metal by the application of hot 
gases. These may act either chemically or mechani- 
cally, or both. Usually both actions are present, and 
the latter in the greater proportion. For instance, in 
the case of sulphur, about 15 per cent. of the whole 
combines with the hydrogen, and is lost, while the re- 
mainder is carried over by the gases and deposited in 
the condenser. In the case of zinc there is no chemical 
action, but it is found that hydrogen is a peculiarly 
powerful carrier of the metal, and that it will take 
over much larger quantities than any other gas which 
has been tried. 

Further experiment will probably demonstrate that 
the process is much better suited to one metal or one 
class of metals than another. The inventor affirms 
that he has proved it over a wide range, and it now re- 
mains to be seen how far it can be carried out economi- 
cally and whether the commercial results can be made 
to fulfil the promise of the preliminary trials, 











CENTRIFUGAL PUMPS AND HYDRAULIC 
PROPULSION. 
To THE EDITOR OF ENGINEERING. 

Srr,—I was sorry to see that Mr. W. H. Tozer’s interest- 
ing letter on the above subject in your issue of March 26, 
elicited no replies from any of your numerous correspon- 
dents, and venture therefore to ask you to grant me space 
for a few remarks. 

In centrifugal pumps the main object to be aimed at is 
to pass the water through the fan, imparting to it as little 
‘* whirling” velocity as possible. 

Professor Rankine (*‘ Applied Mechanics,” page 595) 
gives a formula for calculating the energy transmitted in 
a unit of time from the water in a turbine wheel to the 
blades. As a consign! pump is merely an inverted 
turbine, this formula will also be applicable for calculating 
the work done per second by the blades of a pump fan 
upon the water. 

For the work done per second the formula is 


Ma= we (v% % — % M1) as 
in which M is the moment of the couple exerted between 


the blades and the water, a the angular velocity of the 


fan, the weight of water passing through the fan 





per second divided by gravity, 7) 7 the external and in- 
ternal radii of faa, 7) 7, the velocities of revolving motion 
at ry 7. 

In yaaa | constructed pumps 7”, 7 = 0as the blade 
angle is so designed that there is no impact between the 
blades and the entering water, and asa7, = cv = circum: 
ferential velocity of fan, the formula becomes 


Ma— WG (cv x %) 
g 


If the blades of the fan are radial the ‘“‘ whirling” velo- 
city vp will equal ¢ v, whereas if the blades be curved back- 
wards the ‘‘ whirling” velocity vy will be considerably 
less than cv. This shows that the curving of the tips of 
the blades of a fan backwards is attended by a consider- 
able saving of power, and that such a fan would be more 
economical and efficient than one with blades having 
radial tips, which is fully borne out by practice. 

This is exactly the reverse of what Professor Rankine’s 
recommendation as to the shape of the blade tips (viz., 
that they should be radial) would lead one to infer. But 
it can be shown that for certain cases radial blades are 
admissible, whereas in other cases they are not, so that 
Professor Rankine treating only of one form of pump 
and case, was correct in his conclusions. The water 
leaving the blades of a pump fan flies off across the cas- 
ing with an actual velocity, and in a direction, given b 
the resultant of two velocities, viz., of a velocity with 
which the water in the fan is whirled round with it, and 
of a (in the case of radially tipped blades) radial velocity 
or of a backward velocity (in the case of a blade with tips 
curved backward) with which the water quits the blade 
tips. This actual velocity contains energy which may be 
utilised to increase the head against which the pump will 
work, 

Now Professor Rankine’s article (‘‘A pplied Mechanics,” 
page 597) shows that he considered an external vortex 
chamber as an indispensable adjunct to the centrifugal 
pump, and in such case the water flowing from the in- 
ternal ‘‘ forced vortex” within the fan to the external 
‘free vortex” surrounding the fan, would be converted 
into pressure and so utilised. But in pumps of the pre- 
sent day, the leading makers have adopted spiral casings 
closely surrounding the fan, and in which the velocity of 
the water flowing to the delivery outlet can only be small, 
and hence to avoid shock the actual velocity with which 
the water leaves the fan blades should also be small. 

In the first case it is evident that the actual velocity of 
the water leaving the fan may be great, and in such case 
a blade with veal tips, or at all events one with tips 
making a considerable angle with a tangent to the cir- 
cumference, may be used. 

In the second case, by curving the blade tips backwards, 
the actual velocity is kept low, and thus the actual 
velocity of discharge from the fan may be, to some extent, 
reduced to the velocity of the water flowing round the 
casing, and thus induce a gain of pressure. 

Thus for a pump having an external vortex chamber, 
blades with radial tips, as suggested by Mr. Tozer, appear 
to be correct, whereas with any other form of casing in 
vogue they would give very poor results. 

A pump with the blades having radial tips would 
possess one advantage—that of requiring a slower fan 
velocity for a given lift and quantity than one with blade 
tips curved backwards. This would render the losses 
from friction less in the pump with radially tipped blades 
than in one with blade tips curved backwards. 

The Thornycroft pump, it is stated, had no external 
vortex chamber, whence it may be inferred that the back- 
ward curve adopted was correct, and preferable to the 
radially tipped blades suggested by Mr. Tozer. 

In hydraulic propulsion it appears necessary that the 
velocity of discharge should be high—in fact, three or four 
times as great as that employed in centrifugal pumps 
applied solely to raising water. 

Phe Thornycroft fan was 2 ft. 6in. in diameter, and 
when driven at 428 revolutions per minute, with no velo- 
city of feed, the velocity of discharge is given as 31 ft. per 
second. The blade angle appears to have been about 
50 deg. I presume the area through the fan was such 
that the velocity of flow through the fan was the same as 
the velocity of discharge from the discharge pipe, viz., 
81 ft. per second. With these data I have calculated the 
work done by the pump fan on the water, and this divided 


by the total work done °° she Ib. . 93.62 ft., the 
5 





height being the total head due to centrifugal force, less 
the head due to the velocity of backward discharge) gives 
0.45 as the maximum theoretical efficiency of such a pump. 
As this efficiency would be slightly increased by the gain 
of pressure in the volute due to change of velocity, and as 
friction is not taken into account and would have to be de- 
ducted, the calculated result agrees sufficiently nearly with 
that actually obtained, viz., 0.46, to show that a much 
reap result could not reasonably have been anticipated. 

ith a blade angle of 30 deg. only the speed of the fan for 
the same velocity of discharge, would have required to 
have been about 559 revolutions, as against 428, and the 
efficiency would have risen to 0.527, as against 0.449, but 
the additional friction due to increased velocity would 
elekly have counterbalanced this gain to some extent. 

ith radially tipped blades, as suggested by Mr. Tozer, 
the speed would have been about 380 revolutions, but the 
efficiency only about 0.305. 

Supposing the Thornycroft pump with blade angle of 
50 deg. to have been applied to pumping purposes, and 
that the velocity of discharge were fixed at from7 ft. to 
10 ft. per second, as is usual in such pumps, then the fan 
velocity at 428 revolutions would be equivalent to pump- 
ing against a head of about 47 ft. with a discharge 
velocity of from 7 ft. to 10 ft. So applied the theoretical 
mean efficiency would equal about 0.545, or a gain of 
nearly i0 per cent. as against the propulsion pump, the 
fractional losses remaining the same. 

Centrifugal pores on high lifts do not give economical 
results, though owing to other advantages they are often 
so used, and it is evident that a propulsion pump working 
against a small head with a high velocity of discharge, 
gives even lower results. 

We may therefore conclude that a high velocity of dis- 
charge is incompatible with high efficiency, unless, as has 
been pointed out, a vortex chamber be used, in which 
case probably an increase of efficiency might be expected. 

The usual angle of blade tip is from 20 deg. to 30 deg., 
and with the large blade angle adopted by ‘Nir. Thorny- 
croft it appears reasonable to expect that a vortex chamber 
would have increased the efficiency, while at the same 
time the speed of the pump might have been reduced. At 
present, however, the Swedish fan with Appold’s blades, 
and resembling closely the best forms in use, the Water- 
witch fan with radial tie and the Thornycroft blade, 
have all failed to give good results, and it is therefore 

uestionable whether the necessity of a high velocity of 

ischarge is not sufficient in itself (apart from the loss in 
the jet) to render hopeless any attempts to bring the 
centrifugal pump into competition with the screw. 

Something might possibly be done by improving the 
form of casing in the direction pointed out. If it were 
possible to assimilate a propulsion pump, as far as velocity 
of discharge from the fan goes, to the centrifugal pump, 
asapplied for raising water only, and to increase the 
velocity of discharge to the required speed, only in the 
discharge pipe, some better results might be hoped for, 
but this unfortunately means a considerable increase in 
the size and weight of the pump. 

In the course of considerable experience in the applica- 
tion of centrifugal pumps to irrigation purposes, I have 
made many attempts to ascertain the amount of loss due 
to friction on various lifts ranging from 20 ft. to 60 ft., 
but the results (possibly owing to the difficulties under 
which the tests were carried — have varied so widel 
that I have been unable to formulate any rule which will 
apply to all cases with sufficient accuracy. 

he frictional losses in the Thornycroft pump, even 
allowing a considerable gain of head in the casing, appear 
to have been very small. 

Apologising for this lengthy epistle, 

I remain, Sir, yours faithfully, 
Sypney H, Farrar. 
Port Elizabeth, May 8, 1886. 





ENGLISH AND AMERICAN LOCOMOTIVES. 
To THE EpiTor OF ENGINEERING. 
S1r,—Without wishing to enter into any argument as to 
the relative merits of English and American locomotives, I 
must protest against the extraordinary misrepresentations 
of Mr. Fernie regarding modern American practice, 
When a member of the Institution of Civil Engineers 
makes positive statements in print over his full signature, 
one naturally expects some degree of accuracy, but your 
correspondent is so ludicrously wrong in his assertions, 
that I venture to submit afew corrections on Mr. Fernie’s 
facts (?) without commenting on his arguments, or com- 
mitting myself to any opinion on the question at issue. 
Mr. Fernie says that the use of plate frames would 
necessitate the adoption of costly frame plate slotting 
machines in every workshop in America, leaving it to be 
inferred that with bar frames no such machines are neces- 
sary. As a matter of fact I have found one or more of 
Fairbairn, Kennedy, and Naylor’s frame plate slotting 
machines in every locomotive builder's shop in America 
that I have visited, and I have visited most of them. A 
bar frame needs more slotting but less drilling and plan- 
ing than a plate frame, as any of your readers will see by 
consulting a drawing of an American locomotive. More- 
over, an American bar frame averages 3} in. thick, and 
therefore two frames, or a set for one engine, are generally 
placed on the machine and slotted together. A plate 
frame averages 1 in. thick, and therefore eight frames, 
enough for four engines, are generally slotted together. 
The Wootten firebox is, as Mr. Fernie says, of immense 
width, and is used with bar frames, but he omits to say 
that it is only used for a special kind of fuel, not found 
outside a limited area. He also appears to forget that in 
the city from which he writes, scores of engines have been 
built with the bar frame drawn down to a thin slab, in 
order to get a wide firebox on a narrow gauge engine. On 
standard gauge engines, the firebox is often placed com- 
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pletely above the frames. This gives about 8 in. addi- 
tional width, but with passenger engines necessitates a 
high centre of boiler or a shallow firebox. Consolidation 
engines with eight coupled wheels about 4 ft. in diameter, 
are generally now built with the firebox above both the 
frame and trailing axle-boxes. 

Mr. Fernie objects to wrought-iron wheels because 
they contain numerous welds. I saw some fine engines 
building lately. Each frame required nearly fifty distinct 
welding operations, every junction being made by three 
distinct welds in order to avoid the chance of failure. A 
wheel will run sufely with several bad welds, but a frame 
will not, and this is the great defect of the bar frame. 
Within one month two locomotive superintendents of two 
large American roads informed me that they had just 
been compelled to practically rebuild the frames of two 
distinct lots of engines built by different makers. In one 
lot of engines, the welds gave way so frequently that all 
the frames had to go through the smithy. In the other 
case the design was chiefly at fault. Without giving any 
opinion as to which is the best type of frame, I think it 
is only fair that facts should be stated, believing that will 
better assist in improving the locomotive—the object, I 
trust, we all have at heart—than Mr. Fernie’s adjectives, 
‘** fearful and unnecessary complication,” ‘‘ most unscien- 
tific,” ‘‘most costly,” ‘most unsafe,” ‘‘ complicated,” 
**worst possible,” &c. 

As regards steel and copper fireboxes, I need only 
remark that it is now regarded as wholly a question of 
lime in the water. If this is absent, steel fireboxes will 
last ten to sixteen years, or even longer. If it is present 
in large quantities, steel fireboxes will only last one or 
twoyears. Fireboxesof English steel do well in Canada. 
Here firebox steel costs about 25/. per ton. 

Mr. Fernie’s theory as to the superiority of the chilled 
over the steel-tyred wheel is not borne out by facts. 
Steel-tyred wheels are rapidly superseding the chilled 
wheel under engines, tenders, and passenger stock. 
Various forms of centres and tyre fastenings are used, 
but wherever safety and durability, rather than cheapness 
of first cost, are desired, the chilled wheel is beaten often 
by an English wrought-iron spoke wheel with Mansel’s 
fastening. I have conversed with the oldest and most 
experienced makers of chilled wheels, and they all confess 
that it is a most difficult task to make a chilled wheel, and 
that practically the wheels made now are generally in- 
ferior to those made thirty years ago. English wheels are 
largely used under the best sleeping and passenger cars on 
the Hew York Central, Boston and Albany, Canada and 
Pacific, and hosts of other roads, though they have to pay 
a duty of about 12/. per ton. So Mr, Fernie’s statement 
that English wheels will not stand an American winter, 
falls to the ground. They stand it without a failure, 
while I have known of chilled wheels breaking on the 
same train two nights in succession, 

Mr. Fernie leads his readers to infer that railroad com- 
panies here do not design their engines, but buy them as 
designed by the makers. That practice has nearly died 
out; nearly all roads require extensive modifications of 
the maker’s patterns, 

Mr. Fernie also would lead us to believe that American 
roads have only a limited number of types of engines, 
and that therefore English roads shonld content them- 
selves with ‘‘one light passenger, one heavy passenger, 
one light goods, one heavy goods, one bank engine, and 
one shunting engine, and perhaps an omnibus engine.” 
Unfortunately facts are again against Mr. Fernie. The 
Pennsylvania, the great champion of “ standards,” has 
‘standard engines,” it is true, but they cover all the 
letters of the alphabet from A to R. 

I may mention that American locomotive specifications 
contain the names of the makers of the plates, tyres, 
crankpins, crossheads, injectors, safety valves, &c. Pro- 
bably the Australian governments merely specified 
‘* best,” as they were not acquainted with the names of 
the firms having the highest reputation here. The price 
of a main line American engine is now about 150C/, 

Yours faithfully, 
D. H. O’NraLe NEALE, Assoc. Mem. Inst. C.E. 

New York, June 1, 1886, 








STARCH-MAKING MACHINERY. 
To THe Eprror or ENGINEERING. 

Srr,—We shall feel obliged if any of your readers will 
kindly send us particulars and prices of starch-making 
and rice-cleaning machinery for use in conjunction with 
the same, as well as the names of the best makers. 

Yours truly, 
STARCH. 








BLOW-HOLES IN STEEL. 
To tHE Eprror of ENGINEERING. 

Srr,—I have read Mr. Hardisty’s further lettter in your 
issue of the 11th instant. I agree with him that by 
gathering glass at a certain depth below the surface it is 
more free from seedy boil than when gathered near the 
surface, but this has always been done in regenerative gas 
continuous glass melting furnaces heated by contact, and 
although that glass was better than the glass made in solid 
fuel furnaces, it still contained row boil in notable 
quantity. It was not until the introduction of heating 
by radiation that seedy boil was entirely got rid of. 

Seedy boil is partly due to gases resulting from the chemi- 
cal reactions which occur in the fusion of the materials 
forming glass; but I contend, and the above statement 
supports the contention, that contact of flame with the 
materials in fusion prevents the liberation of these gases 
from the glass. 

In melting glass in an intermittent manner in bee 
pots or tanks with contact of flame, a special method of 


order to clear the metal of ‘‘ seedy boil.” In using radiant 
heat, or closed pots, the gases liberated from the materials 
in fusion can escape freely, hence fining, as above referred 
to, is not required; but what is always required in the 
manufacture of flint and other glass after melting is to 
allow the metal to cool down to the consistency required 
for working, during which operation any seedy boil still 
remaining in the glass will disappear. 

In the manufacture of steel upon the open-hearth the 
use of radiant heat permits the free escape of the gases 
formed during the reactions which take place in an 
analogous manner to what happens in glass - melting 
furnaces, and at the end of the operation, the most intense 
heat being applied until the metal is tapped, further puri- 
fication occurs, 

In conclusion, I agree with Mr. Hardisty as to the 
necessity of placing the manufacture of steel under intel- 
ligent management, and I note with satisfaction that this 
condition being assumed he admits that better steel may 
be made in open-hearth furnaces by the use of radiant 
heat than by contact of flame, which is precisely the point 
I wish to prove. 

I an, Sir, your obedient servant, 
OHN HEap. 
12, Queen Anne’s Gate, Westminster, S.W., 
June 15, 1886. 








THE PATENT OFFICE. 
To THE EpiTor OF ENGINEERING. 

Srr,—In reply to your correspondent in your issue for 
the 4th inst., the reason why so many applicants appear to 
reside in the neighbourhood of the Patent Office, is, I 
think, simply because they give as their address, the office 
of the agent who assists them in taking out their patent. 

With reference to the addresss of the patentee which 
the ‘‘ Official Journal” announced to be “within the 
sacred walls,” upon inquiry I have been informed officially 
that ‘*25” was merely a printer’s error for ‘‘ 23,” or some 
similar number, 

I may take this opportunity of expressing my sincere 
thanks to the authorities for deciding to open the Patent 
Office Library until 10 p.m. after this month, and [ feel 
sure many of your readers will join with me in doing so, 

June 16, 1886. Unus. 


TRANSMISSION OF LARGE POWERS BY 
FRICTION GEARING. 
To THE Epiror OF ENGINEERING. 

Srr,—Will you allow me, through the medium of your 
columns, to ask any of your readers who are acquainted 
with machinery in which powers over 200 horse-power are 
transmitted by friction gearing or couplings at speeds 
under 50 revolutions per minute, or over 250 revolutions 
per minute, 'if they will kindly send me descriptive par- 
ticulars to assist me in a research on the subject ? 

Yours, truly, 
WALTER BaGsHaAw. 

Victoria Foundry, Batley, Yorkshire, June 16, 1886. 














STRENGTH OF BEAMS. 
To THE EprToR OF ENGINEERING. 

Sir,—Can any of your readers of more experience than 
myself explain the a Ba discrepancy which exists 
between Tredgold’s rules for the dimensions of beams and 
the ordinary formula, using the coetficient of rupture? 

The formule are as follows for common joists : 


Tredgold’s Rule. 
B=breadth in inches, D=depth in inches, L=length 


in feet, hentai 
p=L8a/ 1 
D=L nf 


Using Coefficient of Rupture. 


S=coefficient, ~=load per foot run, D, B, and L as 
before, but all in same units. 
——- 
= & 
One cay 
Now supposing B to remain constant, we see that the 
former formula makes D vary as L3 and the latter makes 
D vary as L, hence the discrepancy. I presume Tred- 
gold’s rule gives practically correct results. From a dis- 
cussion of the formule it may be seen that they agree for 
certain dimensions, but for greater dimensions Tredgold’s 
rule appears to give too little, and for lesser dimensions 
too much, the divergence being greater the more the 
dimensions vary from those which give the same result. 
This is of course on account of the two-third power of a 
variable quantity diminishing more gad than the 
quantity itself. Yours truly, 
E. A. Hackett. 








MerTALLic SLEEPERS.—The Great Central Belgian Rail- 
way Company has let acontract for 20,000 metallic sleepers. 
~ipnee are to be supplied by the Thy-le-Chateau 

orks, 





LoOcoMOTIVESON THE CHICAGO, BURLINGTON, AND QUINCY 
RalLRoAD.—The Chicago, Burlington, and Quincy Rail- 
road Company now has twelve locomotives contracted 
for with the Rhode Island Locomotive Works. They- 
are to be built to specifications prepared by the company’s 
motive power department. he Chicago, Burlington, 
and Quincy belongs to that class of roads which believes 
in standards of construction—particularly in locomotives. 
It maintains these standards in the work of its own shops, 


ROYAL METEOROLOGICAL SOCIETY, 
THE usual monthly meeting of this Society was held on 
Wednesday evening, the 19th ult., at the Institution of 
Civil Engineers, Mr. W. Ellis, F.R.A.S., President, in 
the chair. 

Mr. L. T. Cave and Rev. E. Malden, M.A., were 
elected Fellows of the Society. 

The following papers were read : 

1. ‘The Severe Weather of the Past Winter, 1885-86,” 
by Mr. C. Harding, F.R. Met. Soc. The author showed 
that the whole winter was one of exceptional cold, not so 
much on account of any extremely low temperatures 
experienced, but more from the long period of frost and 
the persistency with which low temperature continued. 
In the south-west of England there was not a single week 
from the commencement of October to March 2\st in 
which the temperature did not fall to the freezing point, 
In many parts of the British Islands frost occurred in the 
shade on upwards of sixty nights between the beginning 
of January and the middle of March, and during the 
long frost which commenced inthe middle of February 
and continued until March 17th, the temperature fell 
below the freezing point in many places on more than 
thirty consecutive nights. At Great Berkhampstead, in 
Hertfordshire, frost occurred on the grass on seventy- 
three consecutive nights from January 5th to March 18th, 
The winter of 1885-86 was the only one in which there 
was skating on the water of the London Skating Club, in 
Regent’s Park, in each of the four months, December to 
March, since the formation of the club in 1830, and there 
are but four records of skating in March during the fifty- 
six years, and none so long as in the present year. With 
regard to the temperature of the water of the Thames at 
Deptford it was shown that the total range from January 
8th to March 20th was only 6 deg., whilst from March 1st 
to 19th the highest temperature was 36.5 deg., and the 
lowest 35deg. The temperature of the soil at the depth of 
1 ft. was generally only about 2 deg. in excess of the air 
over the whole of England, and from March 1st to 17th 
the earth was colder than usual by amounts varying from 
6.3 deg. at Lowestoft to 8.5 deg. at Norwood. The facts 
brought together showed that the recent winter was one 
of the longest experienced for many years, and that 
in numerous ways it may be characterised as ‘‘ most 
severe.” 

2. “Description of an Altazimuth Anemometer for 
Recording the Vertical Angle as well as the Horizontal 
Direction and Force of the Wind,” by Mr. L. M. Casella. 
The author describes an anemometer he has made which 
records continuously on one sheet the pressure, direction, 
and inclination of the wind. 

3. ‘*Earth Temperatures, 1881-85,” by Mr. W. Mar- 
riott, F.R. Met. Soc. This is a discussion of the observa- 
tions of the temperature of the soil at various depths 
below the surface which have been regularly made at 9 
a.m. at several of the stations of the Royal Meteorological 
Society during the past five years, The results show that 
the temperature of the soil at 1ft. at nearly all the sta- 
tions in the winter months is almost the same as that of 
the air, while in the other months of the year the tempe- 
rature of the soil is higher than that of Se air at all ex- 
cept that of the London stations. 

4. ‘*Note on the After-Glows of 1883-84,” by Mr. A. 
W. Clayden, M.A., F.R. Met.Soc. The author suggests 
that the after-glows were the result of the water-vapour 
erupted from Krakatao, and that the dust and other 
ejecta played but a secondary part in the production of 
the phenomena. 








CANADIAN Paorric Raitway.—The first through train 
on the Canadian Pacific Railway left Montreal for 
British Columbia on the 24th of May, the Queen’s birth- 
day. The Pacific steamer connections for the season are 
with the Canadian Pacific Navigation Company for points 
between Victoria, Vancouver, and Puget Sound, and 
with the Pacific Mail Steamship Company temporarily 
for San Francisco and points beyond. 





QUEENSLAND Hopper Barces, —Fivesteam hopper barges 
are being built at Maryborough by Messrs. John Walker 
and Co, (Limited), from designs prepared by the Queens- 
land Harbours and Rivers Department, each capable of 
carrying a load of silt in the Raseues equal to 450 tons. 
The length of the hull is 151 ft. over all; breadth of beam 
(moulded), 28 ft. ; depth, 11 ft. 3 in. ; draught with full 
load, 10 ft. The barges are to be propelled by two pairs 
of compound surface-condensing engines, 108 nominal 
horse-power collectively, having cylinders 18 in. and 36 in. 
in diameter by 20 in. stroke, supplied with steam by four 
multitubular boilers 8 ft. 1 in. in diameter by 8 ft. 9 in. 
long, constructed of sufficient strength to sustain a work- 
ing pressure of 90 Ib. on the square inch. A novel fea- 
ture in these barges is the application of hydraulic pres- 
sure for opening and closing the doors through which the 
silt is discharged, in the bottom of the hopper. There are 
eight doors, wrought in pairs by four hydraulic rams 6 in. 
in diameter bolted to the deck, the pressure being de- 
rived from a small hydraulic pump in the engine-room. 
The total load on each door, when the hopper is full, is 
about 30 tons, and this weight can be lowered as gently 
as possible by releasing a small valve on the ram. In de- 
signing these boats everything has been arranged to make 
them efficient gunboats in time of war. They can be 
loaded down until the deck is within an inch or two of the 
water level, thus rendering them a very difficult mark for 
an enemy’s guns. All the machinery has been kept 
beneath the load-water line, and coal bunkers are arranged 
along the sides of the engine and boiler-rooms. The for- 
ward portions of the vessels are decked with iron, 
stiffened underneath with extra deck beams and iron 
stanchions, designed to carry some 5 in, breechloading 
guns, with Vavasseur’s central pivot carriages, which 
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BALANCE DYNAMOMETER. 


CONSTRUCTED BY THE LAWRENCE MACHINE SHOP, LAWRENCE, MASS., U.S.A. 








THE balance dynamometer, which we illustrate , an unexpected position, and declares he has no desire 
above, is constructed by the Lawrence Machine Shop, | to either lease or control that property, although in- 
of Lawrence, Mass., U.S.A., and depends for its in- | directly he has been doing so for months. The troubles 
dications upon the well-known balance or “ jack- | that have surrounded this property have been, in 
in-the-box” motion. The power is received by the | consequence of this, controlled by the owner of the 
pulleys on the upper shaft and passes through the | Gould system, who has operated it simply as an 
pair of spurwheels to the lower shaft. This latteris in | auxiliary to that system, ‘The Board of Directors 
two parts, each terminating ina bevel wheel. These | does not represent the creditor class, and is, therefore, 
wheels are geared together by another pair of bevel | not managed in their interests. Some shrewd finan- 
wheels running on a non-rotating spindle, the axis of | ciers in railway interests predict a serious ne 
which intersects the axis of the lower shaft, and can | in some of the leading stocks in the west and south- 
take up any position in a vertical plane. Or, in other | west. The trunk lines between Chicago and New 
words, the wheels run on a double-ended stud, which | York arein excellent condition, and there is but little, 
has an eye at its centre, turning on the shaft, or on a | if any, cutting of rates. The summer and autumn 
bush concentric with the shaft. The power is trans- | volume of traffic will protect these lines from any 
mitted through the four bevel wheels to the pulleys | war of rates, while in the west there are increasing 
on the lower shaft, and thence through a belt to the | evidences of trouble, which may result not only in 
machine to be driven. To measure the turning effort | the cutting of rates, but in other complications 
one end of the stud is extended into a steelyard and | of a more serious character. With all this, a great 
carries a scale pan at its extremity, the length of the | deal of money is being borrowed in Boston and 
steelyard being equal to the radius of a circle of 10ft. | New York for railway enterprises, and throughout the 
or 20 ft. in circumference, as the case may be. west country authorities and municipalities are assist- 

The weights are marked to represent the foot-pounds | ing in numerous enterprises having for their object the 
exerted in balancing the steelyard for 100 revolutions, | development of intermediate territory. Nearly all the 
and as the gong worked by the worm on the upper | rail mills have had inquiry within a few days for large 
shaft strikes at each 100 revolutions, it is easy to cal- | blocks of rails for delivery during autumn. The 
culate the power, if the time between the beats of the | business on the market within the past week or ten 
bell be noted. days will foot up to nearly 1000 tons, most of which will 

The machine is made in two sizes. The larger is | probably be contracted for during this month and the 
constructed with pulleys 16in. in diameter by Gin. | first two weeks of July. The lowest prices named are 
wide, and occupies a floor space of 45in. by 55 in., the | 34 dols. at mill. Foreign material of all kind is in very 
total weight being 1890 lb. | little request, except in steel, wire rods, tin-plate, and 

The small machine occupies 30in. by 24in. and | tin. During the past week strikes have occurred involv- 
weighs 370 lb. In each case the oscillations of the | ing about 40,000 workers, mostly in the building and 
beam are controlled by a hydraulic dash-pot. | wood-working and tool-making trades. The demand 
| for tools and special machinery is quite heavy, and 

NOTES FROM THE UNITED STATES. | mechanics and labourers are taking advantage of this 
PHILADELPHIA, June 5, 1886. | demand to either reduce the hours of labour or increase 

RaILRoaD reorganisation continues to occupy the | their pay. The eight-hour movement has thus far 
attention of several leading railway managers and | been practically atailure, many of those who have 
financiers. The two properties now occupying the | secured it having returned to the ten-hour system, 
most attention are the Reading in Pennsylvania, and 
the Texas and Pacific, running from New Orleans to 
the Pacific coast. Four or five roads are threatened 
with reorganisation, because of a deficient earning 
capacity, and stockholders have become tired of 
Waiting for traffic developments. Railway traffic 
generally throughout the country is improving slowly, | 
but the roads most heavily indebted are approaching a 
crisis, which may result in the appointment of re- 
ceivers, or in the throwing of considerable railway 
property into bankruptcy. At present writing it is difh- 
culttosee how foreclosure can be avoided inthe Reading. 
In reference to the Texas and Pacific, Jay Gould takes | 














REFRIGERATING MACHINERY. 
On Refrigerating and Ice-Making Machinery and 
A ppliances.* 

By Mr. T. B. Licutroot, of London. 

THE subject of refrigerating and ice-making machinery 
has not hitherto, so far as the author is aware, been dealt 
with in a comprehensive manner by any engineering 
society, The purpose, therefore, of the present paper is 





_* Paper read ‘before the Institution of Mechanical 
Engineers, 





to describe the various systems at present in use, giving 
also short sketches of their development, together with 
some considerations respecting their practical application 
and working ; in the hope that this may prove an accept- 
able contribution to the Proceedings of the Institution, 
and lead to a profitable discussion upon a subject the im- 
portance of which is daily becoming more manifest. 

The primary function of all refrigerating and ice-making 
apparatus is to abstract heat, the temperature of the 
refrigerating agent being of necessity below that of the 
substance to be cooled. It is obvious, however, that, 
without provision either for rejection of the heat thus 
abstracted, or for renewal of the refrigerating agent, 
equalisation of temperature would ultimately ensue, and 
the cooling action would cease. In practice, if the ma- 
chine is to work continuously, one or other of these means 
must be adopted ; and a complete refrigerating machine 
therefore consists of an apparatus by which heat is ab- 
stracted, in combination either with some system for 
renewing the heat-absorbing agent, or, as is more usually 
the case, with a contrivance whereby the abstracted heat 
is rejected, and the agent is restored to a condition in 
which it can again be employed for cooling purposes. 

The subject can be conveniently dealt with under the 
four following heads : 

1. Apparatus for abstracting heat by the rapid melting 
of a solid. 

2. Machinery and apparatus for abstracting heat by the 
evaporation of a more or less volatile liquid. 

3. Machinery by which a gas is compressed, partially 
cooled while under compression, and further cooled by 
subsequent expansion in the performance of work: the 
cooled gas being afterwards used for abstracting heat. 

4. Considerations as to the applications of the various 
systems, 


1, APPARATUS FOR ABSTRACTING HEAT BY THE RAPID 
MELTING oF A SOLID. 


This is probably the oldest method of artificial cooling. 
When a substance changes its physical state, and passes 
from the solid to the liquid form, the force of cohesion is 
overcome by the addition of energy in the form of heat. 
The effect may be produced without change in sensible 
temperature, if the heat be absorbed at the same rate as 
it is supplied from without. Thus, as is well known, the 
temperature of melting ice remains constant at 32 deg. 
Fahr. ; and any increase or decrease in the heat supplied 
merely hastens or retards the rate of melting, without 
affecting the temperature. Mixtures of certain salts with 
water or acids, and of some salts with ice, which form 
liquids whose freezing points are below the original tem- 
peratures of the mixtures, do not, however, behave in this 
way ; for under ordinary circumstances the tendency to pass 
into the liquid form is so strong, that heat is absorbed 
at a greater rate than it can be supplied from without. 
The store of heat of the melting substances themselves is 
therefore drawn upon, and the temperature consequently 
falls until a balance is set up between the rate of melting 
and the rate at which heat is supplied from outside. This 
is what takes place with ordinary freezing mixtures. The 
amount of the depression in temperature appears to de- 
pend to some extent on the state of hydration of the salt, 
and the percentage of it in the mixture. Almost the only 
salts used are those of certain alkalies, few others possess- 
ing the requisite solubility at low temperatures. A list 
of the freezing mixtures usually employed is given in 
Table I, 

Such a method of abstracting heat is extremely con- 
venient for the laboratory, and for some other special 
purposes, appease have also been made to apply it 
commercially on a large scale for the manufacture of ice 
and for cooling. The late Sir William Siemens con- 
structed an ice-making apparatus in which calcium 
chloride was employed. The reduction in temperature 
ee by dissolving this salt in water is about 30 deg. 

‘ahr. ; but as this was not sufficient for freezing when 
the initial temperature of the water was about 60 deg. or 
65 deg. Fahr., a heat interchanger waz introduced, by 
means of which the spent liquor at about 30deg. was 
utilised for cooling the water before it was mixed with 
the salt ; and to the extent of this cooling the degree of 
cold produced was intensified. The salt, was recovered by 
evaporation and used over again. Although this appa- 
ratus worked well and produced ice, the inventor himself 
considered the process inferior to mechanical methods, 
and abandoned it. 

In the Toselli machine a mixture of ammonium nitrate 
and water is used, by means of which a reduction in 
temperature of about 40 deg. Fahr. is obtained. The 
apparatus consists of a vessel in which the solution of the 
salt is effected, and an ice-can containing several slightly 
tapering moulds of circular cross-section and of varyin 
sizes. The moulds being filled with water are introd wool 
into the freezing mixture; and in a few minutes ice is 
formed round the edges to the thickness of nearly din. 
The rings or tubes of ice are then removed and placed 
one within the other, so forming a small stick of ice. 

Ammonium nitrate is also employed in a machine 
recently brought out in the United States for the pro- 
duction of ice on a large scale. In one form of this appa- 
ratus, intended chiefly for domestic purposes, a series of 
annular vessels, one within the other, is used, the moulds 
in which the ice is to be formed being placed in the centre. 
The reduction of temperature produced by the freezing 
mixture in the outermost vessel cools the water in the 
second ; and this, on salt being added, cools the third, and 
soon. In this way the cold is very much intensified at the 
centre, and a low temperature can be produced independent 
of the initial temperature of the water. The number of 
rings employed varies according to the effect to be pro- 
duced and the conditions under which the apparatus is 
applied. The annular vessels, together with the ice 
moulds, are carried in a wood <_< supported on bear- 
ings, the only motive power required being that necessary 
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to rotate the vessels slowly, so as to promote the solution 
of the salt. 

Another form of apparatus, designed for continuous 
use on a large scale, consists of a vessel into which 
ammonium nitrate is automatically fed, and in which it 
enters into solution with water previously cooled in an 
interchanger by the spent liquor, after the latter has left 
the ice-making tanks or cooling rooms. The cold brine 
thus produced is circulated “A a mma through the ice 
tanks, or through pipes placed in the rooms it is desired 
to cool, and is returned through the interchanger to an 
evaporating tank, where by means of heat, the water is 
Griven off and the salt recovered. This is practically Sir 
William Siemens’ apparatus in a somewhat extended form. 
The cost of producing 15 tons of ice per twenty-four hours 
with such an apparatus of suitable capacity, is stated at 
7s. per ton, with good coals at 15s, a ton, and exclusive 
of depreciation and repairs. This, however, is probably 
much too low an estimate, being based upon the erroneous 
assumption that 1lb. of coal is capable of evaporating 
20 lb. of water. Nearly the whole of the coal is used for 
evaporating the water in recovering the salt, the quantit 
being given at 24 tons of coal for every 15 tons of ice. If, 
however, this has been calculated on an evaporative duty 
of 201b. of water per pound of coal, the amount actually 
used will probably be about 5 tons of coal, which would 
make the cost per ton of ice 9s. 3d. instead of 7s. On the 
other hand it must be remembered that under certain 
climatic conditions much of the water could be evaporated 
in the open air, without the use of fuel, in which case the 
cval consumption, and therefore the cost of ice production, 
would be greatly lessened. 


2. MACHINERY AND APPARATUS FOR ABSTRACTING HEAT 
BY THE EVAPORATION OF A MORE OR LESS VOLATILE 
LIQuID. 

When a liquid changes its physical condition and 
assumes the state of vapour, heat is absorbed in increas- 
ing the energy of the molecules, This heat is absorbed 
without change in sensible temperature ; and the amount 
thus disposed of is usually called the latent heat of vapori- 
sation. For different liquids different quantities of Ties 
are required ; and for the same liquid the amount varies 
somewhat according tothe pressure at which vaporisation 
occurs. Other things being equal, the liquid with the 
highest latent heat will be the best refrigerant, because 
for a given abstraction of heat the least weight of liquid 
will be required, and therefore the power expended in 
working the machine will be the least. The principal 
systems in which the evaporation of liquids is employed 
may be treated under the following subdivisions : 

A, Aesonies in which the refrigerating agent is re- 
jected along with the heat it has acquired. 

B,. Machines in which heat only is rejected, the re- 
frigerating agent — restored to its original physical 
condition by means of mechanical compression and by 
cooling when under compression. 

Cc. Apparatus in which heat only is rejected, by allow- 
ing the refrigerating agent to change its physical condi- 
tion by entering into solution with a liquid, from which 
it is afterwards separated by evaporation and recovered. 

D. Machinery and apparatus in which heat only is 
rejected, by changing the physical state of the refrigerat- 
ing agent by a combination of both mechanical compres- 
sion and solution with cooling. 

System A,—This is generally known as the vacuum 
process ; for as the refrigerating agent itself is rejected, 
the only agent of a sufficiently inexpensive character to 
be employed is water, and this, owing to its high boiling 
point, requires the maintenance of a degree of vacuum in 
order to produce ebullition at the proper temperature. In 
Fig. 1 are shown graphically the vapour tensions of water 
Fig. /. 
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at temperatures up to boiling point at atmospheric pres- 
sure (the actual figures being given in Table II.); from 
which it will be seen that at 32 > Fahr. the tension 
is only 0.089]1b, per square inch. In ice-making there- 
fore a degree of vacuum must be maintained at least as 
high as this, 

The earliest machine of this kind appears to have been 
made in 1755 by Dr. Cullen, who produced the vacuum 
by means of an air pump. In 1810 Leslie, combining 
with the air pump a vessel containing strong sulphuric 
acid, for absorbing the vapour from the air drawn over 
and so assisting the pump, succeeded in producing an 
apparatus by means of which 1]b. to 14 lb. of ice uk be 
made in a single operation. Vallance and Kingsford 
followed later, but without practical results ; and Carré 
many years afterwards embodied the same principle in a 
machine for cooling and for making small quantities of 
ice, chiefly for domestic purposes, is machine, which is 
still sometimes used, consists of a small vertical vacuum 





pump worked by hand, either by a lever or by a crank, 
which exhausts the air from the carafe or decanter con- 
taining the water or liquid to be frozen or cooled. Be- 
tween the pump and the water vessel is a lead cylinder, 
three-quarters full of sulphuric acid, over which the air, 
and with it the vapour given off from the liquid, is caused 
to pass on its way to the pump. The vacuum thus pro- 
duced causes a rapid evaporation, which quickly lowers 
the temperature of the water; and if the action is pro- 
longed for about four or five minutes, the water becomes 
frozen into a block of porous opaque ice. The charge of 
acid is about 44 pints, and it is said that from 50 to 60 
carafes of about a pint each can be frozen with one 
charge. So long as the joints are all tight, and the pump 
is in good order, this apparatus works well ; but in practice 
it has been found i and unreliable, and conse- 
quently has never come into anything like general use. 

In 1878 Franz Windhausen, of Berlin, brought out a 
compound vacuum pump for producing ice direct from 
water, on a large scale, without the employment of sul- 
phuric acid ; and also an arrangement in which sulphuric 
acid could be used, the acid being cooled by water during 
its absorption of the vapour, and afterwards concentrated, 
so that a fresh supply was rendered unnecessary. This 
apparatus was improved on in 1880; and in 1881 a 
machine nominally capable of producing 15 tons of ice 
per 24 hours, was put to work experimentally at the 
Aylesbury Dairy at Bayswater, being afterwards removed 
to Lillie Bridge, where the author believes it now is. The 
installation was fully described and illustrated by Carl 
Pieper in a paper read before the Society of Engineers in 
November, 1882, and by Dr. John Sichican at the 
Society of Arts about the same time.* It consists of six 
slightly tapered ice-forming vessels of cast iron, of circular 
cross-section, closed at their bottom ends by hinged doors 
with air-tight joints, into which water is allowed to flow 
at a regular speed through suitable nozzles, the cylinders 
being steam-jacketted in order to allow the ice to be 
readily discharged. The upper parts of these vessels 
communicate with the pump through a long horizontal 
iron vessel of circular section containing sulphuric acid, 
which, when the machine is in operation, is kept in con- 
tinual agitation by means of revolving arms. The acid 
vessel is surrounded with cold water, which carries off 
most of the heat liberated during the absorption of the 
vapour. The pump has two cylinders, one double-acting 
of large size, and a smaller single-acting one. The capa- 
cities of these cylinders per sovditiion are as 62 to1. The 
air and whatever vapour has passed the acid, are drawn 
into the large pump, which partially compresses and 
delivers them into a condenser. Here part of the vapour 
is condensed by the action of cold water, the remainder 
passing along with the air to the second pump, where 
they are compressed up to atmospheric tension and dis- 
charged. The advantage gained by the use of a compound 
pump is due to the action of the intermediate condenser, 
and to the compression being performed in two stages, by 
which the losses from the clearance spaces in the large 
pump are rendered much less than they would be if com- 
pression to atmospheric pressure were accomplished in a 
single operation. The effect of the pump is said to be 
such that a vacuum of half a millimetre of mercury or 
about 0.0097 lb. per square inch can be continuously 
maintained ; though in actual work about 2} millimetres 
or 0.0484 lb. per square inch is as low as is necessary. The 
concentration of the acid is effected ina lead-lined vessel 
in which is a coil of lead piping heated by steam, the 
pressure in the vessel being kept down by means of an 
ordinary air-pump. No acid pump is needed, as the 
transfer from one vessel to another is effected by the 
pressure of the atmosphere. The comparatively cool 
weak acid on its way te the concentrator is heated in 
an interchanger by the strong acid returning from the 
concentrator. Six blocks of ice, each weighing about 
560 lb., are formed in about twenty minutes after starting. 
The charge of acid is said to serve for three makings of 
ice, after which it becomes too weak and requires to be 
concentrated. 

The water being admitted into the ice-forming vessels 
in fine streams offers a large surface for evaporation, and 
is almost immediately converted into small globules of 
ice, which fall to the bottom and become cemented 
together by the freezing of a certain quantity of water 
that collects there. This water being in a violent state 
of ebullition, the ice so formed is not solid, but contains 
spaces or blow-holes, which, as soon as the block is dis- 
charged from the vessel, become filled with air and cause 
opacity. Several attempts have heen made to produce 
transparent ice by the direct vacuum process, but so far 
without success. Distilled water or water deprived of 
air has been tried, and hydraulic pressure has been used 
for compressing the porous opaque blocks ; but neither 
plan has been found practicable commercially. It would 
appear indeed that the only way to make clear ice by the 
vacuum process is by forming it in moulds, subjected ex- 
ternally to the action of brine previously cooled by the 
evaporation of a portion of its water. The cost in this 
case would necessarily be greater; but the ice would be 
solid and transparent, and would consequently have a 
higher commercial value. 

The latent heat of liquefaction of water being 142.6 deg. 
Fahr., the total heat to be abstracted in order to produce 
1 ton of ice from 1 ton of water at 60 deg. Fahr. is 382,144 
Fahr.-lb. units. Taking the latent heat of vaporisation 
of water at 32 deg, Fahr. to be 1091.7, it is obvious that 
3501b. must be evaporated to make the ton of ice. But 
in addition the sensible heat of the evaporated water, 
which entering at 60 deg. would leave at about 32 deg., 
would have to be taken off; and this would require the 





* Transactions of the Society of Engineers, 1882, page 
145; Journal of the Society of Arts, 1882, vol. xxxi., 
page 20, 





evaporation of about 9} 1b. more, making a total of about 
360 lb., without allowance for loss by heat entering from 
without, which would be considerable. The total water 
actually used is given by Mr. Pieper at 12 tons per ton of 
ice, including the quantity required for cooling purposes, 
The fuel consumption is stated to be 180 lb. of coal per 
ton of ice; but the author understands a much larger 
quantity is actually required. It is consumed in gene- 
rating steam for driving the vacuum pump and the con- 
centrator air pump, and for evaporating the water 
absorbed by the acid. According to Dr. Hopkinson, the 
cost of making one ton of opaque ice is 4s. ; but the author 
believes experience has shown that a much higher 
figure is required to cover the necessary expenses for re- 
pairs and maintenance, which in some parts of the appa- 
ratus are very heavy. ‘Windhausen’s machine has not met 
with any extended application in this country, owing no 
doubt to the opaque and porous condition of the ice pro- 
duced by it, and to the large and cumbrous nature of the 
plant, which must doubtless require great care and super- 
vision in working. 

A vacuum apparatus for refrigerating liquids by their 
own partial evaporation, and for making ice, was brought 
out in 1878 by James Harrison. Its chief feature is the 


revolving cylinder or pump, shown in section in Fig. 2, 


which affords a simple and efficient means of exhausting 
large volumes of vapour of low tension, without incurring 
the loss from friction of ordinary Lycee packings, and the 
trouble of keeping them tight and in good working order, 
while at the same time the first cost is much reduced. 
The pump consists of a hollow iron cylinder, revolving on 
a horizontal axis, and divided into compartments by 
longitudinal partitions of Lsection. It is partially filled 
with a non-evaporable liquid, or one which evaporates 
only at a temperature considerably in excess of that at 
which the refrigerating liquid is evaporated, and which is 
also chemically neutral to the vapour that is brought in 
contact with it. In practice oil is the liquid used. The 
refrigerating or ice-making vessels, of any convenient 
form, are connected by a pipe with one end of a fixed 
hollow axle on which the cylinder revolves ; and inside 
the cylinder another pipe rises up above the level of the 
liquid, the longitudinal partitions avin stopped short at 
one end to enable this to be done. he compartments 
move round mouth downwards, carrying with them tke 
vapour with which they are charged, and compressing it 
to an extent measured by the distance they dip below the 
surface of the liquid ; until, when the lowest position is 
approached, the compressed vapour is liberated, and rises 
into a fixed hood near the centre, in communication with 
a second hollow axle at the opposite end of the cylinder 
to that at which the vapour enters. Through this second 
axle the compressed vapour passes to a surface evapora- 
tive condenser, in which it is partly condensed by the 
combined action of direct cooling and of the partial eva- 
poration of water trickling over the surface ; the water 
of condensation, together with any air, is then compressed 
to the tension of the atmosphere by a small pump, and 
discharged. By ,this process, the author is informed, 
it is expected to produce opaque ice on a large scale at a 
cost of about 1s. per ton. The fuel consumption will cer- 
tainly be very small, because friction, which is a large 
item in the Windhausen apparatus, is here to a large ex- 
tent eliminated. There would also be a saving of all the 
fuel used in concentrating the acid, and of much of the 
water required for cooling purposes, besides a reduction 
in the first cost of the plant and in the expense of main- 


tenance. 
(To be continued.) 








More Sucar.—Sugar from the Sandwich Islands is the 
latest novelty at New York. The first lot offered com- 
prised about 1000 tons. 


QUEENSLAND BripcEs.—The Queensland Bridges De- 
partment has turned out a goodly number of designs since 
its establishment, but in connection with some of the 
larger works there has been delay on the part of the con- 
tractors. This has been notably the case with the 
Mackay bridge. It has, however, now been shipped from 
Belgium. Tenders have been let recently for a timber 
bridge over Dalrymple Creek, at Allora, and for a 
high-level timber and iron bridge over the Balonne at 
Surat. The Surat b:idge will be 350 ft. long over all. 
The centre span of 90 ft., crossing the bed of the river, 
will rest on wrought-iron piers, rising to a height of 46 ft. 
above the formation or ground level, The piers will con- 
sist of groups of 5 in. wrought-iron solid piles. The 
remainder of the structure will be of approved Queens- 
land hardwood. ‘The timber piers will be 17 in. or 
18 in. in diameter. The spans, in addition to the 
central trussed span of 90ft., will be six of 35ft. each, 
and two of 28ft. Tenders will be invited at an early date 
for two new bridges to replace the One Mile raps 
Ipswich, which has done duty for nearly a quarter of a 
century. The new structures will be a short distance 
from the present site, which is at the junction of the 
Bremer and Deebing Greek. The new bridge across the 
Bremer will be about 375 ft, in length, and that over 
Deebing Creek about 170ft. They will both be timber 
bridges with stone abutments, 
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RECORD. 
CompiteD By W. LLOYD WISE, 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price ; cies aes eae the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

—- of er may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of ~~ and postage, addressed toH. READER Laox, Esq. 

The date of the advertisement of the nce of a complete spe- 
Ci, ion is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of seabing is given. 
Any person may at any time within two months from the date of 
advertisement of the tance of a complete specification, 
give notice at the Patent O. of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


DYNAMO-ELECTRIC MACHINES. 


3941. J.Swinburne, Chelmsford, Essex. Dynamo- 
Electric Machines, (8d. 12 Figs.) March 27, 1885.—This 
invention has for its object the’ practical making of dynamos with 
very narrow armature coils, moving in very strong fields between 
poles of opposite polarity so arranged as to give continuous cur- 
rents. The armature coils consist of strip copper wound into flat 
coils mounted on a hub soas to pass edgeways between the poles. 
(Sealed June 1, 1886). 


5123. W. H. Allen and R, Wright, London, and G. 
Kapp, Warley, Essex. Improvements in the Method 
of Exciting the Field ets of Series-Wound 
Dynamo hines. (8d. 7 Figs.) April 24, 1885.—It is 
found in the above machines, if the resistance of the outer circuit 
be increased beyond a certain limit, that the current passing 
through the field magnet coils becomes weakened to such an 
extent, that it is insufficient to maintain the magnetisation of the 
field magnets, and the machine ceases to be self-exciting. The 
improved method overcomes this difficulty, and maintains a con- 
stant electromotive at the terminals of the dynamo, or at any 
assay of the circuit, whilst the current in the circuit may be varied 
rom nothing to maximum. This result is obtained by joining the 
terminals of the series coils (in addition to the usual connection 
with the armature and outer circuit) with an auxiliary source of 
electricity, such as a primary or secondary battery, or a separate 
small series-wound dynamo. (Sealed June 4, 1886). 


6307. M. Immisch, London. Electro-Motors and 
Dynamo Machines. [8d. 10 Figs.) May 16, 1885.—This 
invention relates to improvements in machines where two field- 
magnet poles and two brushes are employed with three armature 
coils wound on an iron core. The commutator segments are 
double the number of coils, and are divided into two series, which 
have an angular displacement with regard to each other, so that 
the line of division between two adjacent segments in one series 
shall be opposite the middle of asegment belonging to the other 
series. Each coil is cut out in succession, while the other two 
coils are acting. (Accepted April 23, 1886). 


6325. T. Parker, Wolverhampton, Staffs. Improve- 
ments in a pry ny achines. [lld. 5 Figs.) 
May 23, 1885.—The object of this invention is to increase the effi- 
ciency of the machines by improvements in the arrangements of 
the magnets and the winding of the armatures. A pair of magnets 
are fixed on opposite sides of the centre of the machine, and the 
four poles of these magnets are arranged so as to alternate as to 
polarity at equal intervals around the armature. The poles of the 
magnets are kept in their proper position by non-magnetic dis- 
tance pieces. This invention relates further to an improved 
method of winding the coils. (Sealed June 11, 1886). 


7114. G. E. Dorman, Stafford. Improved Construc- 
tion of Gramme Armatures for Electric Generators 
and Motors. (8d. 8 Figs.) June 11, 1885.—The armature 
coils of iron wire are wound on the flanges of a number of narrow 
— of non-magnetic metal mounted on a common shaft and 

ept apart by non-conducting washers. Copper wire is then 
wound on the core thus formed. (Accepted April 16, 1886). 


7312. T. J. Handford, London. (F. J. Sprague, New 
York, U.S.A.) Improvements in ectro-Dynamic 
Motors and Apparatus for Regulating the same 
when Used Stationary, or on ectric Railways. 
[lld. 8 Figs.] June 16, 1885.—The improvements relate to shunt 
wound motors, and consist in introducing the motor into circuit 
with a very strong field, and with a small difference of potential 
at the terminals of the armature circuit, so that the motor starts 
slowly. Then progressively raising the armature circuit to full 
potential, and then to still further increase the speed, by weakening 
the field magnet strength. After this, the speed and power of 
the motor are diminished or increased by strengthening or 
weakening the field magnet. The strength of the field magnet 
and the current in the armature, are regulated independently of 
each other by means of an improved switch, consisting of a series 
of resistance coils in the field circuit of the motor, and in the 
armature circuit, contact terminals and contact blocks, and a 
movable terminal connected with the supplying circuit, travelling 
between the contacts of the field resistance, and the contiguous 
armature circuit. (Sealed June 8, 1886). 


154. H. J, Allison, London, (£F, Thomson, Lynn, Mass., 
U.S.A.) Dynamo-Electric Machines. (8d. 13 Figs.) 
January 5, 1886.—This invention relates to the combination with 
the revolving armature, of stationary coils mounted on an adjust- 
able support, so that their plane of winding may be varied with 
relation to the line ef field magnetism. The armature core is of 
spherical or ellipsoidal shape, and is constructed with spaces lead- 
ing to the interior of the core, through which the leading wires 
pass, that connect the armature coil system to the segments of the 
commutator. The winding is similar to the Siemens’ winding. 
(Sealed May 11, 1886). 


1493. H.J. Allison, London. (W. L. Voelker, Morton, 
Penn., U.S.A.) Improvements in Dynamo-Electric 
Machinesand Motors. {8d. 5 Figs] February 2, 1886,— 
The improvements relate chiefly to the construction of the cores 
of the armature B, and the field magnets The armature 
core B is com of thin sheet-iron discs coated mechanically 
or electrically with a thin film of diamagnetic metal, such as zinc, 
bismuth, &c., ted on the shaft A, and firmly clamped 
together by collars. By thisconstruction the formation of heat- 
ing or Foucault currents is prevented, while at the same time the 
magnetic efficiency of the core is almost at its maximum owing to 
the small amount of non-magnetic as compared with magnetic 
material. The cores Mof the field magnets H are built of thin 
sheet-iron plates placed vertically and lengthwise, and coated with 
a diamagnetic metal similarly to the discs of the armature B. The 
armature B revolves between the pole-pieces N,S of the field 
magnets H, and to its exterior is applied in two layers C, C the 
armatura conductor C, which is connected to the commutator in 
any desired way. The conductor C is preferably of copper, and is 








provided, in addition to the usual insulating ‘sheath, with an ex- 
terior sheath of iron wire. The frames K, K, in which the cores M 
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rest, form the usual magnetic Jone for the magnets, and hold 
the whole structure together. (Sealed June 1, 1886). 


ELECTRIC LIGHTING, 


4720. J. G. Stapelton, Lee, Kent. Wall Brackets 
and Suspensions for Electric Lamp. (8d. 7 Figs.) April 
16, 1885.—This invention has for its object to render an electric light 
wall bracket movable, so as to enable it to be moved to different 
parts of the room. A barrel upon which is wound the necessary 
quantity of wire to admit of the desired removability of the 
bracket, is mounted upon a rigid or swinging bracket in such a 
way, that the wire connection will be uncoiled when the bracket 

moved away from, and coiled up again when the bracket is 
returned towards, the point where the wire is fixed to the wall of 
the room, (Accepted April 13, 1886). 


5147. J.G. Statter, Chelmsford, Essex, Improve- 
ments in Electric Arc Lamps, [87. 6 Figs.) April 25, 
1885,—According to this invention a sheathing o! iron is placed 
round the solenoid, and provides a bettcr magnetic circuit for the 
magnetism of the helices, through the core to the iron brake 
wheel, and back through the sheathing. The air space traversed 
by the magnetic lines of force is thus greatly diminished. A flexible 
band passing round the brake wheel is kept tight upon it bya 
weight. The upper end of the band is connected to the core of 
the solenoid. The rack which feeds the carbons is geared direci 
to the brake wheel, andcan turn the wheel by gravitation when 
the tension exerted by the solenoid upon the band is diminished. 
(Sealed May 28, 1886). 

5551. M. H. Hurrell, London. Improvements in 
Electric Arc Lamps and Regulating the same. 
(Sd. 2 Figs.) May 5, 1885.—The objet of this invention is 
to regulate arc lamps so that the proper length of the arc 
is maintained under all conditions both of current and elec- 
tromotive force. A is a vertical tube forming part of the 
main frame of the lamp, and on which the lower carbon- 
holder B is capable of sliding up and down. The upper carbon- 
holder E slides in a socket D of the horizontal table C, which is 
firmly secured tothe tubularrod A. A tape or cord K K passing 
over a pulley L is connected to the carbon-holders, and the upper 
carbon-holder E is made heavier than the lower carbon-holder B, 
so that there is a tendency to bring the carbons into contact. The 
upper carbon-holder E is made heavy enough to drive the train of 
clockwork H which regulates the length of the arc by means of the 
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tape K. The action of the feed mechanism H is controlled by the 
shunt magnet I, which, by drawing down the armature ¢, attached 
to the brake lever 7', releases the brake on the brakewheel h. 
The magnet I is in a shunt circuit derived from the main circuit, 
and is in its turn controlled by the solenoid J, which is included 
in the same derived circuit, and arranged as shunt to the main 
electro-magnet F. This magnet is used for striking the arc by 
means of the armature f attached to the double lever GG which is 
pivotted at g. A good electrical connection for the holder B is 
maintained by a copper plunger b, which passes through a slot 
and dips into mercury contained in the lower part of the frame A. 
As the negative carbon is consumed, its weight is decreased, but 
as the holder B rises, it withdraws the plunger b from the mer- 
cury, and thus makes good the loss of weight. (Accepted April 13, 
1886). 


9666. E. C. Street and F. V. Maguire, Paris, 
Electric Arc Lamps. j8d. 5 Figs.) August 13, 1885.—This 
invention relates to a system of permanent correction of the varia- 
tions of the arc by means of an electro-dynamic ‘‘ balance” con- 
sisting of two electro-magnets. (Sealed March 16, 1886). 


13,036. A. Bernstein, London. Improvements in 
the Manufacture of Carbons for Incandescent 
Lamps. (8d, 2 Figs.) October 29, 1885.—An electric current 
is made to pass through wire terminals which touch each other, 
and are suspended in a vessel containing a hydro-carbon liquid or 
gas. As soon as the wires are drawn apart, an arc is formed, and 
a deposit of carbon takes place at the end of the wire which forms 
the positive pole. If the wire be then withdrawn at the same 





rate at which the carbon is deposited, a hard and dense carbon 
filament is gradually formed at the end of the wire. (Sealed 
May 28, 1886). 

5679. J. C. easy entnee and C. J. W. Jakeman, 
London, Portable ctric Lamps. (8d. 7 Figs.) May 
8, 1885.—In the case 1 is fixed a battery trough 2, divided into 
cells in which the elements 3, preferably carbon and zinc, are fixed 
to a plate 4 of ebonite. An incandescent lamp 6 is connected by 
wires to the elements. A reflector 7, and a glass 8, complete the 
lantern, which may be carried by means of a handle fixed to the 








top. When the light is not required, the elements are withdrawn 
from the exciting liquid, and retained in position by screws. Or 
a switch arrangement is provided, so that on first producing a 
light, and the liquid being at its maximum power, a small number 
of cells only are used, and the others may be successively brought 
into use, and a light shown of moderate intensity but of greater 
duration, than if all the cells were used in the first instance. (Sealed 
May 28, 1886). 


TELEGRAPHY AND TELEPHONY. 


5990. D. Wilson, Grays, Essex. Improvements in 
the Manufacture of Telegraph Poles, S: Posts, 
&c, [ls. ld. 38 Figs.) May 15, 1885.—A sheet of wire netting 
of the length of the telegraph pole to be made, and of width equa 
to the required circumference of the lower part of the pole, is 
rolled into a taper tube, the edges of the strip of netting over- 
lapping at the smaller end. The wire pole is then lowered intoa 
mou!4, and coated inside and outside with concrete. The open 
upper end of the pole is closed with a cap of concrete. (Sealed 

ay 28, 1886). 


7143. C.D. Abel, London. (Siemensand Halske, Berlin ). 
An Improvement in “Morse Inker” Apparatus for 
Telegraphic and other Purposes. (8d. 4 Figs.) Junell, 
1885.—In apparatus such as the ‘‘ Morse inker,” where a small 
disc is caused to make short and long dashes on a travelling strip 
of paper, the disc has hitherto been so arranged that its plane 
coincided with the longitudinal direction of the writing. This in- 
vention has the object to reduce the minimum length of the 
marks, and consequently the amount of paper required for a 
message. This object is effected by mounting the plane of the 
disc transverse to the line of travel of the paper. The writing ob- 
tained by this means consists of a series of thin and of thick lines, 
corresponding to the short and the long dashes of the ordinary 
** Morse’ system. (Sealed June 4, 1886). 


8122. A. A.C. Swinton, Newcastle-upon-Tyne. Im- 
provements in Electro-Telephonic Transmitters, 
(8d. 6 Figs.) July 4, 1885.—The improvements relate to trans- 
mitters in which the atmospheric sonorous vibrations act directly 
without the intervention of a diaphragm upon a movable contact 
piece vibrating in unison with the sounds, and controlling electric 
currents flowing through the apparatus. In instruments con- 
structed upon this principle the true vibrations of the contact- 
pieces are interfered with by secondary vibrations communicated 





through the supports of the microphone, thus causing the trans- 
mitted sounds to be indistinct. According to this invention the 
microphone proper a is mounted in a massive frame b of a 
material of great inertia and non-vibratory character, such as 
lead. The inertia of the heavy frame prevents the microphone 
a from being affected by secondary vibrations, and as the sound 
waves act only upon the contact pieces, the articulation is much 
improved. A further improvement consists in the placing of india- 
rubber cushions ¢ between the frame b and its support f. (Ac- 
cepted April 16, 1886). 

12,851. G. D. Sutton, New York, U.S.A. Conduits 
for Electric Wires and Cables. (8d. 11 Figs.) October 
27, 1885.—This invention relates to a hollow street curb of cast 
iron, which is provided with a removable cover, and with ledges or 
supports for electric wires. (Sealed February 12, 1886). 


14,891, W. Skinner and J, Farquharson, London, 
and D. W. Lane, Southsea. Improvements in Far- 
quharegon and Lane’s Electric Ship’s Telegraph. (6/. 
3 Figs.) December 4, 1885.—The improvement consists in 
utilising stored energy for actuating the mechanism of the trans- 
mitter at a uniform rate, and at the msximum speed which can 
be utilised in the receiving instrument, The mechanism employed 
consists of a train of wheels with a fly regulator acted on by a 
spring. A number of pushes, corresponding with the signals to 
be transmitted, are placed round the dial at equal intervals, and 
when depressed, serve to stop the finger of the dial. (Sealed March 
23, 1886). 

2348. D. Wilson, Grays, Essex. Improvements in 
the Manufacture of Lies ig) 1 Poles, Signal-Posts, 
&c. (8d. 12 Figs.) February 17, 1886.—The improvements con- 
sist in forming the poles and posts by covering a skeleton of wire 
netting with a coating of cement. (Sealed June 1, 1886). 

2652. W. C. Turnbull, Baltimore, Ma d, U.S.A 


Improvementsin Speaking Telephone Transmitters. 
(Sd. 11 Figs.] February 23, 1886.—This invention relates tu 
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the general class of gravity contact telephones. Ais the door of 
an ordinary teleph tr itter box, or the frame in which the 
diaphragm B is mounted. The diaphragm Bis of wood, rectan- 
gular in shape, and is confined at the top and bottom only by 
straps b, b. A wooden block C, extending right across the dia- 
phragm, and fixed to it, carries the diaphragm electrode D which 
consists of a cylindrical polished carbon rod. The opposing swing- 
ing cong ye electrodes E rest lightly by gravity in contact with 
the bar D, and are mounted on pivots carried by brackets fixed to 
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a metal crossbar which is secured at each end to the frame A. 
The swinging electrodes E are cylindrical polished carbon rods, 
and when twelve in number, as shown in the illustration, give a re- 
sistance in the circuit most favourable for the transmission of 
speech. The primary circuit gg of the induction coil I, connects 
one pole of the local battery LB with the rod which supports 
the pendants E, andthe other pole with the electrode D. (bealed 
June 4, 1886). 

3133. W.R.Lake,London. (H. A. Clark, Boston, Mass., 
U.S.A.) Improvements in Electrical Conductors. 
(Sd. 11 Figs.) March 5, 1886.—The improved electrical con- 
ductor consists of a strong bare core wire of iron or steel, 
rrooved along its length either longitudinally or spirally. Insu- 
Tated electric wires are placed in the grooves, and the whole is 
wrapped round with a fibrous material. (Accepted April 9, 1886). 


3135. W.R. Lake,London, (H. A. Clark, Boston, Mass., 
U.S.A.) Improvements in Electric Cables. (6d. 8 Figs.) 
March 5, 1886.—The conducting insulated wires are spirally wound 
round a core wire, and over these wires is wound a strip of tin- 
foil. This in turn is protected by an exterior fibrous covering, 
(Accepted April 9, 1886). Fi 


4072. A. M. Clark, London. (Zhe New Haven Clock 
Company, New York.) Telegraphic Recording Instru- 
ments, (8d. 6 Figs.) March 23, 1886.—This invention relates 
to improvements in telegraphic recording instruments in which 
the message is marked by indenting instruments on a strip of 
paper, fed through the machine by clockwork. The paper F F is 
drawn from the reel G over the guide H, and thence by two feed 
rollers | and J, which are turned by clockwork contained in the 
case A. The indenting roller or instrument j is hung in an ex- 
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tension piece fixed to the armature lever C, which is moved up 
and down by the joint action of the spring b and the electro- 
magnets B, B, The escapement d of the clockwork is locked by 
the feed lever D, which, when meved on its pivot, releases the 
escapement and lets the clockwork feed the paper. The lever D 
is controlled by a lever which is pivotted at e, and operated 
by the pin fof the armature lever C. The tension of the feed 
rollers I and J is regulated by means of the screw q. (Accepted 
April 23, 1886). 


ELECTRIC BATTERIES, ACCUMULATORS, &c. 


4671. D.G. Fitzgerald, Lond Voltaic Batteries. 
(Sd. 6 Figs.) April 15, 1885,—This invention relates to improve- 
ments in the manufacture of porous lead plates for primary and 
secondary batteries. (Accepted April 13, 1886). 


6964. G. F. Redfern, London, (J.B. Neyraud, Lyons, 
France.) Improvements in Electric Batteries. (6d. 
3 Figs.) June 8, 1885.—The object cf this invention is to prevent 
the water saturated with a salt at the bottom of the porous pot 
from rising by capillary attraction to the upper part of the pot, 
and also to prevent the binding screw from becoming oxidised. 
The upper part of the porous pot is glazed, and is provided with a 
glazed cover. A platinum wire passing through insulating 
material in the cover connects the binding screw with a piece of 
carbon in the interior of the porous pot. (Accepted April 20, 1886). 


$228. H. T. Harris, Bristol. Improvements in 
Voltaic Batteries. (Sd. 6 Figs.) July 7, 1885.—The battery 
consists of outer wooden cells coated with paraffin and porous 
pots, in which are carbon rods in a solution of diluted sul- 
phuric acid, sodium nitrate, and potassium bichromate. The 
porous cells are surrounded by zine cylinders dipping into diluted 
sulphuric acid. (Accepted April 20, 1886). 


8540. F. H. W. Higgins, London. Improvements 
in Voltaic Batteries. (8d. 2 Figs} July a 1885.—Per- 
forated lead plates having their perforations filled with oxide of 
lead paste are prepa’ by being exposed to the current of a 
battery or of a dynamo-electric machine, These negative plates 








are employed in conjunction with positive bars of pure zinc cast 
upon a wire of galvanised iron. The zincs are amalgamated and 
—— within the porous cells. The liquid used is such that the 
ead does not pass into solution. (Accepted April 27, 1886). @-~8 


8733. W.H. Quarterman, London. Improvements 
in Galvanic Batteries. (8d. 5 Figs.) July 20, 1885.—The 
porous cells communicate with each other by a duct, so that the 
charging and cleansing is done at one end of the battery. The 
carbon electrodes are cylindrical and hollow, closed at the top, 
and provided with a flange to fit in the recessed flange of the 
porous cells. The zinc electrodes are tubular, and amalgamated 
in the usual way with mercury. (Accepted May 11, 1886). 


15,040. S. W. Maquay, London. An Improved 
Voltaic Battery. (8d. 3 Figs.) December 8, 1885.—The 
positive element consists of an alloy of zinc, levd, and mercury. 
The negative element consists of carbon with sulphur. Double 
cells are used in the formation of the battery, the inner porous 
cell being of carbon, and containing the negative exciting liquid, 
a saturated solution of bichromate of potash, with sulphuric and 
nitric acids. The outer cell of ebonite contains diluted sulphuric 
acid or a solution of common salt. This battery is comparatively 
inodorous. (Sealed May 25, 1886). 


16,438, J. S. Williams, Riverton, New Jersey, 
U.S.A. Improvements in Electric Accumulators or 
Batteries. (6d.] December 13, 1884.—This invention relates 
to batteries adapted to be maintained in a working condition by 
the action of an electric current, or by gases for restoring the 
elements, (Sealed May 21, 1886). 


16,437. J. S. Williams, Riverton, New Jersey, 
U.S.A. Improvements in the Construction of Elec- 
trical Apparatus. [6d.] December 13, 1884.—This invention 
relates toimprovements in the manufacture of cells and — 
plates used in electrical apparatus. Sheets of iron suitably perfo- 
rated or rendered porous or honeycombed, metallic gauze, or 
asbestos fabrics, are covered with a protective coating of vitreous 
enamel, and by a subsequent operation the interstices or perfora- 
tions are filled with powdered asbestos, kaolin, or compound 
soluble silicates, (Sealed May 21, 1886). 


3726. H.H. Lake, London. (J. Serson, Boston, Mass., 
U.S.A.) Improvements in Galvanic Batteries. (8d. 8 
Figs.) March 16, 1886.—This invention relates to galvanic batteries 
using a zinc positive element, a carbon negative element, and a 
solution of bichromate of potash as depolarising liquid. The im- 
provements relate to the construction of the outer jar, inner cell, 
and electrodes. (Accepted April 16, 1886). 


CURRENT REGULATORS AND METERS. 


3805. J. Swinburne, Brockley, Kent. Electric 
Governors. [6d.) March 24, 1885.—This invention relates to 
the controlling of dynamo-electric machines by means of a liquid 
resistance put in the circuit of the field magnet coils. The resist- 
ance consists of lead plates in dilute acid, the conduction of which 
may be altered by the interposition of an insulator. In a tall 
glass jar are arranged the two electrodes, one in the shape of a rod 
and the other as a hollow cylinder surrounding it, so that an insu- 
lating tube may be brought up between them to increase the re- 
sistance. The movement of the insulating tube is controlled by a 
solenoid with an electro-magnetic core and a differential coil. The 
current in one wire varies as the pressure in the main circuit, but 
the other is of low resistance, and has secondary battery cells in 
its circuit opposing the pressure of the mains. If this pressure 
increases or decreases, the differential coil is thrown out of balance, 
and the core, with the insulating tube, is moved one way or the 
other, thus governing the dynamo. (Sealed May 25, 1886). 


3942. J. Swinburne, Brockley, Kent,and S. Ever- 
shed, Kenley, Surrey. Electric Measuring Instru- 
ments. [6d.) March 27, 1885.—A movable coil, preferably 
wound with aluminium wire, is mounted on an arbor whose 
axis is slanting ; the centre of gravity being arranged out of the 
axis so that the coil and arbor always tend to come to rest in one 
position. The movable coil is embraced by two large fixed coils 
in the form of rings, so that it isin a strong field. An index is 
fixed to the arbor, and reads over a slanting dial plate. (Sealed 
May 21, 1886). 


5314. D. L. Salomons, Broomhill, 

tion of Electrical Circuits. (Sd. 2 Figs.) April 29, 1885. 
—This invention relates to the regulation of electric currents by 
which tramears or motors are driven, or which are in connection 
with electric lamps, and has for its object to render the electro- 
motive force of the currents constant, in order to prevent in- 
jurious action upon the current generators from the sudden 
cutting out of one or more of the motors or lamps. The desired 
regulation is obtained by the employment of a counter electro- 
motive force derived from regulator motors, or dynamos, controlled 
as to their speed by heavy flywheels, and placed in series relatively 
to one another, but in parallel between the two leads of a main 
circuit at any desired number of points. (Sealed May 28, 1886). 


10,540. J.G. Statter, London. Electric Measuring 
Instruments. (8d. 3 Figs.) September 5, 1885.—The electric 
current is caused to pass through a coil in which is mounted a 
weighted needle. The strength of the current is measured by the 
deflection of the needle. (Sealed May 28, 1886). 


-LIGHTING GAS BY ELECTRICITY. 


4210. A.R. Molison, Swansea. Apparatus for In- 
ducing Electric Sparks for Gas Lighting. (8d. 4 Figs.) 
April 2, 1885.—This invention relates to statical electrical induc- 
tion apparatus. A disc of vulcanite, on which are fixed sectors of 
tinfoil, is caused by a spring, pawl, and ratchet-wheel arrangement 
to revolve in close proximity to corresponding strips of tinfoil 
which are fastened on to the inside bottom of a shallow portable 
box of non-conducting material, (Sealed April 30, 1886). 


6318. C. L. Clarke and H. J. Coates, Salford, Lan- 
caster. Apparatus for Lighting Gas by Electricity. 
(8d. 5 Figs.) May 23, 1885.—This invention relates mere bes fe 
to improvements in the construction of various parts of electric 
gas lighters wherein the ignition is obtained by means of the static 
inductive generators known as the “Voss,” ‘ Varley,” and 
‘‘Wimshurst” machines. Light contact springs formed of very 
thin metal such as tin, copper, or brass foil, are attached to the 
inner cylinder, so that when the cylinder is revolved, a sweeping 
contact is made with the contact pieces placed on the inner surface 
of the outer case. These light springs act partly by their elas- 
ticity, and in part by the centrifugal force developed by the high 
speed at which they revolve. (Accepted April 23, 1886), 


HEATING BY ELECTRICITY. 


6971. N. Frere, London. (A. Elu, Paris,and E. Cour- 
celles, Nancy, France.) AnImproved System of Heating 
by Electricity. (8d. 11 Figs.] June 8, 1885.—This invention 
utilises the fact that if the sectional area of an electric circuit be 
diminished, the greater resistance offered by the reduction to the 
passage of the current along it, results in the transformation of a 
certain proportion of the electric energy into heat. According to 
this invention the heating wire is tapered, and masses of lead are 
strung ae the wire in order to absorb and radiate the heat 
generated. (Accepted April 13, 1886), 


Kent. Regula- 





ELECTRIC ALARMS. 

7373. W. R. Wynne, London. Improvements in 
Electric Vibrating Bells. (6d. 4 Figs.) June 17, 1885.— 
The improvement consists in providing a contact lever for making 
and breaking the electric circuit. This contact lever is made with 
projections by which it is moved by a piece attached to the 
armature, and is so pivotted as to remain in position until moved 
by the movement of the armature. The armature must move a 
considerable distance before it can operate the contact lever. The 
power of the magnet is thus more effectively utilised, and a longer 
stroke isgiven to the hammer, (Accepted April 16, 1886). 


993. S. P. Weston, Brighton, Sussex. Electric 
Alarm. [4d.} January 22, 1886.—This invention relates to an 
electric alarm bell attachment, adjusted to hooks or pegs used for 
hanging goods. If the goods are displaced or removed, an electric 
contact is made, which closes an electric circuit, and gives an 
alarm by ringinga bell. (Sealed April 30, 1886.) 

ELECTRIC RAILWAYS, &c. 

5379. T. J. Handford, London. (fF. J. Sprague, New York, 
U.S.A.) Improvements in cperaning ectric Rail- 
way Trains or Vehicles, [8d. 1 Fig.) May 1, 1885.—The 
object of this invention is to provide an effective method of brak- 
ing a train or vehicle on an electric railway, which does not entail 
the loss of energy incurred in the methods hitherto employed, 
The improved method consists in changing the electro-dynamic 
motor which receives current from the line and propels the train, 
into a generator receiving energy from the momentum of the 
train, and giving current to the line. This is effected by in- 
creasing the strength of the field magnet, and consequently the 
counter electromotive force. (Sealed May 25, 1886). 


2783. A. J. Jarman, London. Improvements in 
the Construction of Electro-Motors for the Propul- 
sion of Vehicles and other Purposes. (8d. 3 Figs.) 
February 26, 1886.—According to this invention two armatures 
are fixed upon one axle, and two sets of field magnets are fitted 
to one baseplate. The tops of the field magnets are fitted to a 
common om thus forming a compound electro-motor. A toothed 
wheel is fitted upon the axle for communicating power to other 
wheels that are to be set in motion. Each armature has a commu- 
tator and a pair of brushes, and revolves in a direction opposite to 
that of the other armature. These brushes are arranged to be 
lifted off the commutator of one armature by any suitable 
mechanical contrivance, while the brushes of the otherarmature 
are placed upon its commutator. By this means one armature 
becomes a flywheel to the other armature that is in active opera- 
tion, and avery steady motion is thus obtained. Also the arma- 
ture that was previously in action becomes rapidly cooled by its 
being revolved. (Sealed June 8, 1886). 


SMELTING ORES BY ELECTRICITY. 

7510. P. Jensen, London. (J. Omho't, Géssnitz, Ger- 
many.) Continuous Manufacture of Light Metals by 
Application of Electrolysis and in Apparatus there- 
for. (8d. 3 Figs.) June 19, 1885.—A number of bottomless 
retorts arranged horizontally in a furnace communicate with suit- 
able receivers for leading away the light metals formed in the 
retorts in a melted or gaseous state, without interrupting the 
action of the electric current. The metals collected in the re- 
ceivers are from time to time taken out hot, and are allowed to 
cool, the air being excluded. (Sealed May 28, 1886). 


2403. H. J.Haddan, London. (LZ. H. Cowles and A. H. 
Cowles, Cleveland, Ohio, U.S.A.) Improvements for Opera- 
ting Electric Smelting Furnaces. (8d. 1 Fig.) Feb- 
ruary 18, 1886.—The want of success hitherto in operating electric 
furnaces may be attributed to the absence of reliable indications 
of what was taking place in thefurnace. The indications of the 
flame issuing from the vents of the furnace seem to have been 
almost wholly relied on. If, however, from the character of the 
flame, it was found that there was little or no reduction taking 
place in the furnace, there was nothing to indicate whether it was 
from want of ore or from the want of sufficient power in the 
electric current passing through the furnace. The electrodes B, B! 
are introduced through the end walls of the furnace A, in the 
cover of which are vent holes a, a for the escape of the waste 
products of combustion, and through which the fresh fuel and ore 





may be introduced. The electrodes B, B! are connected with the 
wires C, C leading to and from the dynamo, and the electrodes 
are moved endwisely to increase or diminish the distance be- 
tween them according as more or less resistance is required to 
develop the necessary heat for reducing the ore. The improve- 
ments consist in the insertion in the circuit of an ampére meter, 
through whose helix the entire current flows, indicating by its 
suction of a plunger armature attached to a spring balance and 
dial-faced indicator, the total strength of the current. A further 
improvement relates to the placing of a resistance box D in the 
cireuit between the ampére meter and the furnace. The object 
of the resistance box D is to serve as a safety appliance to control 
the current when it cannot be regulated by the normal action of 
the electrodes B, B'. It isalso of use when itis desired to change 
the current from one furnace to another. (Sealed May 25, 1886). 


MISCELLANEOUS. 


3764. J. Macnab and D. Hicke, London. Improve- 
ments in Electric Fuzes. [1ld. 5 Figs.] March 24, 1885.— 
The fuze case ismade of glass or other non-conducting material. 
A projecting rim prevents the fuze plug from being forced too far 
down on thecharge. (Sealed April 30, 1886). 


7153. J. Gilmore and W. R. Clark, London. Ther- 
mostatic Heat Recorder and Electric Signal. (Sd. 
3 Figs.] June 11, 1835.—In this instrument is utilised the diffe- 
rential expansion under varying temperatures of two plates of 
metal joined in a ‘‘ thermostatic ” band, one end of which is fixed 
to the casing, while the other end is free to push on either side 
against indicating arms moving over a dial which forms the front 
part of the casing. (Sealed June 4, 1886). 


UNITED STATES PATENTS AND PATENT PRAOCTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the Uni States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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LIQUID FUEL. 
(Continued from page 566.) 

Havre thus described the mechanical arrange- 
ments for burning petroleum, we will now turn to 
the economic side of the question. The material 
with which we are dealing is not petroleum itself, 
but the refuse of the distillation, and this in Russia | 
amounts to 70 per cent. of the whole quantity. In | 
America only 25 to 30 per cent. of refuse is made, 
and this is mostly used in the production of lubri- 





evaporative value than anthracite. Now in loco- | 


At the commencement, Mr. Urquhart made 


motive practice a mean evaporation of from 7 lb. | great number of experiments to determine the 
to 74 lb. of water per pound of anthracite is | relative cost as fuel, of wood, coal, and naphtha, at 
about what is generally obtained, thus giving about | the prices at which they could be obtained at Bori- 


60 per cent, of efficiency, while 40 per cent. of 
the heating power is unavoidably lost. But with 
petroleum an evaporation of 12.251b. is practically 
12.25 
16.2 





obtained, giving = 75 per cent. efficiency. 


| 
\F 


soglebsk, South Russia, where he resides, and in his 
paper read before the Institute of Mechanical Engi- 
neers he gave several tables embodying the results. 
rom these we learn that the consumption on the 
Grazi-Tsaritsin line was found in winter to be 


Thus, in the first place, petroleum is theoretically | 39.15 Ib. per train-mile, including lighting up, these 


Graphic Table showing Quantity of Petroleum Refuse Consumed by Eight-Wheeled Goods Locomotives in 1884, with Fig.23 Consumption of Fuel per Train— Mile 
the Equivalent Quantity of Anthracite, and the Relative Cost of the Two Fuels. Y.Ad. 


Jung 

227005. . | 444247 | 288897] | 263528. 

Fia, 24. 4341,2.| 8649; 21568 | 3500,6\ 3924.7. 
5393. | 4534. . | 2699 | 4349 | 4876 
C5UT 3. 4229. 6864. |7695.5 


H475 | 39648 $701 9258 | 10314 





238431 255164. | 193334 


34503.| 3651 
4287. | 4535 
69653. | 7158.4 

9650 nmM0 | 8799 


4462,7. | 3397,27. 
5540. | 4204 
6 | 6667.3 


Graphic Table showing Consumption of Anthracite (including Wood in lighting up) in 1882, and of Petroleum in 1884, 
on the entire Service of Eight-Wheeled Goods Locomotives in Railway Trains, in Shunting Operations, in Single and 
Second Engines, and in Reserve Service on the Grazi-Tsaritsin Railway, South Russia, 
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Fra, 25, | Mean load loaded trucks, total & out of total non-paying mileage of Engine 


& mileage of loaded trucks in 1882 with Anthracite firing 





“hoadwus | 33.62 | 3421 | 3341 | 38,14 | 41,24 | 49,59 


43,64 | 39,99 | 39,54 | 35,13 | 36,56 | 34 1315 





tal mileage | 45,068 | 37,274 | 20786 | 25,503 | 32,994 | 97,350 
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Mean load, loaded trucks. total & out of total non-paying mileage of Engine & mileage of loaded trucks in 1884 with Petroleum refuse as Fuel 





Mean number of te ph ~— 
loaded trucks | 37,72 | 37,15 30,95 | 41,03 40, 81 41,68 40,80 | 41,82 38,80 | 31,04 | 37,92 | 35,10 37, 07 
1 each tran _ 





tota/ mileage wD . 0. 7 74,634 
"7 9¢ | 83,256 54,972 38,567 60203 | 87907 


40,457 | 49,600 | 65,356 | 92,537 | 90,752 | 70,264 



























































Vmilogest”| 15383 | aa02 | 3,232 | 9752 | 1.427 | 14979 | 4109 | 6912 | $977 | 17,660 | 14,294 | 19,978 
7. wack, | 2.540.995 | 1,656,206 | 1, 396,604] 2070/94 | 3019 273] 2 661,888 | 1,488,320 | 1,265,270] 2,30,672 | 2.904.626) 2,848:309| 2082, 407 
Ao 267 | srs a6 rT) 72 | 4) a6 | 49 | 459 | 492 | 50-8 
Lesa emacs 6-6 7 8-6 6-8 62 5-3 5-7 5-8 6-2 | 64 6-9 7 
Mean expenditure of anthracite in pounds per mile in 1882 dis at os satin TEA 
a a petroleum <i ae 1884 ak a ie . 44.6 
Saving of weight by use of petroleum _... as ere ie ads aaa ... 48.40 p. cent. 
Proportion of unremunerative to remunerative mileage with anthracite (1882) ... -_ ier 
£f ke ”, 29 ye petroleum (1884)... oo ee” ¢s 
The mean cost of anthracite per mile was raf Bae Ms ate : .. 11,85. 
a »» petroleum + - 6.3d, 
The saving by use of petroleum was 44.1 p. cent. 


cating oils, It has not been explained why this 
great difference should exist, and an analysis 
(Table I.) of the constituents of the two oils does 
hot seem to offer any clue. 


Comparing naphtha refuse and anthracite the 
former has a theoretical evaporative power of 
16.2 lb. of water per pound of fuel, and the latter 
of 12.2 lb., at an effective pressure of eight atmo- 
spheres or 120 1b. per square inch; hence petro- 
leum has, weight for weight, 33 per cent. higher 





33 per cent. superior to anthracite in evaporative 
power; and secondly, its useful effect is 15 per 
cent. greater, being 75 per cent. instead of 60 per 
cent. ; while thirdly, weight for weight, the practi- 
cal eyaporative value of petroleum must be 


reckoned as as least from es es = 63 per 
cent. to ae = 75 per cent. higher than 
that of anthracite. 
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Passenger 
figures being determined from seventeen runs with 
heavy trains over a hilly road, before the men had 
grown expert in inanaging the injectors. On Feb- 
ruary 8, 1883, three trains, each with a gross load of 
400 tons, went out simultaneously, and it was found 
that the fuel cost was, for anthracite 11.9d. per mile, 
for bituminous coal 14d., and for petroleum refuse 
5.5d., the respective weight consumed being 81.9 lb., 
96.5 1b., and 48.8lb. Petroleum, therefore, showed 
an economy of 41 per cent. in weight over anthra- 


TABLE I.—Pennsylvanian and Russian Crude Petroleum Oil, 











Russian. 
Crude Petroleum Oil. Ba 
= r 
Sa .y | Naphtha 
BF Light. Heavy. | Refuse. 
ae | 
p- cent. | p. cent.| p. cent.| p, cent. 
Carbon .. as a --| 84.9 86.3 86 6 87.1 
Hydrogen aa aa ee} 18.7 13.6 12.3 | 117 
Oxygen .. ° es as 1.4 0.1 11 | 1.2 





100.0 100.0 | 100.0 | 100.0 
Specific gravity at 32 deg. 
Fahr. (water = 1,000) ..| 0.886 0.884 0.938 | 0.928 
Heating power, British | 
thermal units .. _ «+| 19,210 | 22,628 19,440 | 19,260 
Theoretical evaporation at 8) 
atmospheres pressure, in| 
pounds of water per pound| 
of fuel ‘aa aa --|16.21b. 17.41b. 16.41b,| 16.21b, 
| 





cite, and 49 per cent. over bituminous coal. 
Another trial on March 6 gave : anthracite, 65 Ib. ; 
wood, 5.5 cubic feet ; and petroleum refuse, 37.23]b. 
Nineteen trials were made in the following June 
to determine the summer consumption, and it was 
found that, including lighting up, there was used, 
on the average, 32.08 lb. of petroleum per train- 
mile, and that at the rate of 21s. per ton, the cost 
was 3.6ld., the water actually evaporated per 
pound of fuel being 11.351b. During the next 
month comparative trials were made and the refuse 
showed an advantage of 56 per cent. in weight over 
bituminous coal, and of 52 per cent. over anthra- 
cite, the weights per train mile being: bitu- 
minous coal, 72.5 lb. ; refuse, 31.8 lb. ; and anthra- 
cite, 65.91b. ; refuse, 31.5lb. The results of a year’s 
working (1883) are shown graphically in Fig. 23, 
where the upper line A represents the coal con- 
sumed per train-mile by the heaviest type of en- 
gine. The next line B refers to six-wheel coupled 
goods engines, while the dotted line B below shows 
the weight of petroleum burned in the same type of 
engines. The line C represents the coal per mile of 
the four-wheel coupled mixed traffic engines, and 
has no analogous dotted line, while for the line D, 
which represents the four-wheel coupled passenger 
engines, the corresponding dotted line only refers 
to the last four months of the year. This diagram 
gives prominence to the greatly increased con- 
sumption of fuel on Russian railways in winter, and 
which seems to attain its maximum in February. 
This, however, does not concern the comparative 
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TABLE II.—Perroreum REFUSE. 


Comparative Trials with Petroleum and Anthracite, between Grazi and Borisoglebsk on Grazi and 


Tsaritsin Railway. 





| 
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Locomotive, 
| Mean Num- 
ber of Car- 








Train Alone. | Distance Run. | 
| 


wl 


| 





3960 | Anthracite 

3432 | os aA 
8432 | Petroleum refuse 
3300 


” ” 


6720 5 


6632.5 25. 


Consumption, including 
Lighting up. 


Weather. 


riage Mile. 
Carriage 


Mile. 


Mean per 





Ib. | 
\ 3.118 | Good. 


} 1.088 a 


3.316 
1.957 


124) 2.01 





of : ger locomotive (Borsig’s).—Cylinders, 17% in. in diameter and 22 in. stroke. Driving wheels, four-coupled, 


Di i p 
5 ft, 8in, in diameter, Total weight, 32tons, Adhesion weight, 25 tons. Boiler pressure, 8} atmospheres, Carriages six-wheeled, 


each 16 tons mean gross weight. 


Speed, 24 to 26 miles per hour. Maximum gradient, 1 in 125, 


TABLE III.—Perroteum REFvse. 


Comparative Trials with Petroleum, Anthracite, and Bituminous Coal, between Borisoglebsk and Filonoff on Grazi and 





wy | Locomotive. 
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May. | 

20-21 | 31-28 
21-30 

| 31-30 

| 26-27 
27-28 

| 21-30 
25-34 


3 | 31-28 


21-22 
23-24 
20-21 
22-23 
93-24 | 
26 

| 





June. 
26-27 








Tsaritsin Railway. 


Consumption, including Lighting 
up. (*including twice Light- 


ing up.) 


Per Truck 


Per Train 
Mile. 


Mile. 


| Truck Miles. 


Weather, 
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eS £ 
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6870 | Anthracite 


| = ss 

Bituminous coal 

Petroleum refuse 
” ” oe 


| 1 
2, 
2 

| 1. 


.. "4841 | *35.46 | 0.806" | *0.806 
| i 


” ” 
” ” 





” ” 


Wind favourable to 
train. 

Strong side wind. 

Calm. 

Strong side wind. 

Calm. 


Strong side wind. 


Calm. 











Dimensions of goods locomotives (Kessler’s).—Cylinders, 19} in. in diameter and 25§ in. stroke. Wheels, eight-coupled, 3 ft. 114 in. 


in diameter. 
pressure, 9 atmospheres, 


Total heating surface, 1938 square feet. 
Trucks each 16 tons gross weight. Speed, 14 miles per hour. 


Total adhesion weight, 46 tons. 


Tractive force, 18,045 Ib. = 8.056 tons. 
Maximum gradient, 1 in 125. 


Boiler 


TABLE IV.—ComparaTIve TABLE SHOWING THE CONSUMPTION OF DIFFERENT KINDS OF FURL, WITH 


Date of 


Trial, 1884, Sorts of Fuel. 


Number of Locomotive. 








LOCOMOTIVES ON THEGRAZI-TSARITSIN RAILWAY, Russia. 





Fuel used in Lighting up, 
in Pounds. 


Train 


agons in 


Distance Run on Trial in 


without Engine and 


Train. 
Tender. 
Miles.. 
for the whole 
Distance Run. 
Mile.t 
Mean per 
Wagon Mile. 


“a | Total Number of Wagon 


- Number of W 
| Total Weight of 
| 
Expenditure 
| Per Train Mile, | 
3 | Per Wagon 


8, 11. 


ad 


a | 


{ 
Expenditure of Fuel, including 


REMARKS, 








Petroleum refuse 


” ” 


Anth racite 


June 8 


— ar 
August 5 .. 
June 9 


June 18 Petroleum refuse 
5 | 


» £9 «e ” ” 


oF 


~~ 


13 


Anthracite 
Bituninous coal 


us | Petroleum refuse 
26 oe ” ” 

23 ” ” 

27 
20 
22 
24 





‘Anthracite 


| ~ . ” 
| Bituminous coal 


‘is | 


| 18 





Passenger Trains with Passenger Locomotives, by Boraig. 


tons | | Ib, | Ib, | Ib. | Ib 
212.9/ 264 | $432 | 6703.4 | 25.39 1.953 | 
12.5 | 204.7 | 264 | 8300 | 6593.4 | 24 97 /1.998 » 1.4843 
12.07 197.7 |8812 |46010.8 69104.2 | 18,12 1.5019 
| 212.9/ 264 | 3432 11352.0 | 43.00 (3.308 | 3.808 


Six-Coupled Goods Locomotive Goods Trains. 


491.4 193.5; 5805 6162.2 | 31.84 1.061 
491.4 193.5) 5805 | 6090.0 | 31.47 1.019 


| | 
| | | j | 
491.4 193.5, 5805 12757.4 | 65.98 |2.199 
491.4 193.5 5805 14053.6 | 72.62 12.420 


Eight-Coupled Goods Locomotives by Kessler. 


| 6151.5 | 6595.6 | 48.24 |1.07 
136.7| 6014.8 | 5332.8 /0.90 
136.7| 6151.1 | 4650.8 | 
136.7| 6014.8 | 4826.8 
136,7| 5878.1 | 9044.2 
136.7| 4784.5 10810.8 | 79. 
| 136.7) 5194.6 12612.6 | 92.26 


30 
30 





a carriages all three 
axled. 
Running a whole month. 


Locomotive made by Schneider. 
Locomotive made by the Russian 
Locomotive Works, St. Peters- 
| burg. 
| t Made by Borsig, Berlin. 


With cold air in ash-pan. 


With warm air in ash-pan. 


Light wind. 
Strong side wind. 
Good weather, 





* The petroleum refuse used is the first produced after the illuminating oil has been removed by distillation. 
t This column represents the total quantity consumed divided by the number of wagon miles exclusive of engine and tender, 


merits of the two fuels. 


In the year to which this | 


There were three types of locomotives employed 


diagram refers the petroleum was only partially | —passenger engines, six-wheel coupled engines, and 
introduced, and hence it is only in one class of | eight-wheel coupled engines by Kessler, and the 
engines that the record is complete; in this the | following are their leading dimensions : 


mean result is 69.8 lb. per train-mile for coal, and | 


43.19 Ib. for petroleum, being an advantage of 38 | Cylinders 


per cent. in weight for the liquid fuel. 
and III. above give the results of a number of trials | 
with the consumption of fuel reduced to carriage | 


miles and truck miles. 


We now come to the year 1884, when the system 
was greatly extended, and in the annexed Table | 
(Table IV.) we show the consumption of different 
kinds of fuel in locomotives on the Grazi-Tsaritsin 
Railway from trials made in 1884, 


Tables II, | 


Pressure 

| Adhesive weight... 

Total heating surface 

| Mean speed 5 
pe 


| es na . 
Working pressure ... 

Diameter of wheels... 

Adhesive weight 


Diameter of driving wheels 


Passenger Engines. 


17.33 in. by 22.05 in, 
8 to 9 atmospheres 
62.9 in. 

25 tons 
1074 square feet 
30 miles per hour 


Six- Wheel Coupled Engines, 


18.1lin. by 24.01 in. 
8 to 9 atmospheres 
50.7 in. 
36 tons 


Total heating surface 1237 square feet 
Mean train speed 15 miles per hour 
Eiight-Wheel Coupled Engines, 

19.69 in. by 25.59 in, 
9 atmospheres 
47.2 in. 

46 tons 


Cylinders ‘ ae 
orking pressure ... 
Diameter of wheels... 
Adhosive weight... 
Total heating surface 2010 square feet 
Mean train speed 15 miles per hour 
The diagram (Fig. 24) shows the quantity of 
petroleum refuse consumed and mileage made per 
month during 1884, and the equivalent coal, which 
would have been consumed if anthracite had been 
used in place of naphtha. The actual result for the 
year was a saving in weight of 49 per cent., that is 
to say, 51 tons of petroleum refuse did the work of 
100 tons of anthracite. In cost an actual saving of 
53 per cent. was attained, or 47/. worth of naphtha 
replaced 1001. worth of coal, the prices of petroleum 
and coal being 1l. 4s. 10d. and 1l. 6s. 11d. re- 
spectively. The total locomotive mileage was 
divided as follows : 
Per “a 


13° 
37.1 
27.1 


22.5 


100 


Fig. 25 shows the same thing in another way ; 
in this case the amount of anthracite coal used in 
1882 in the eight-wheeled coupled goods locomo- 
tives, with 48 tons adhesive weight, is compared 
with the naphtha used in the same engines, on the 
same service, in 1884. The two lines of the dia- 
gram represent the expenditure per unit of distance 
in the twocases. The summary of the whole year’s 
results is that 56.6 tons of petroleum refuse is 
equal, as fuel, to 100 tons of anthracite. At the 
prices ruling in South Russia, 55.9]. worth of 
naphtha does the work of 100/. worth of an- 
thracite. 

There are now 143 locomotives running on petro- 
leum on this line, in fact no other fuel is used for 
locomotive purposes, while twenty-five stationary 
boilers are fitted with the same arrangement, and 
give excellent results. Several other railways are 
now adopting Mr. Urquhart’s system, the two years’ 
experience he has had showing the great gain to be 
obtained. 

The conclusions to be gathered from these figures 
appears to be that in actual every-day working on a 
difficult line under severe climatic conditions, one 
ton of petroleum refuse will do the same work as 
two tons of anthracite of inferior quality, and thus 
when the oil is double the price of the coal, the 
cost will be about equal. These figures will, no 
doubt, be somewhat improved in the special boilers 
which Mr. Urquhart has just built for the sole 
purpose of burning vil, for it is found that the 
longer the tubes the greater is the economy, and it 
is believed that the barrel might be lengthened with 
advantage, beyond the limit ordinarily adopted. 
But in the early stage it was felt that it would bea 
dangerous policy to pledge the administration of 
any railway tothe sole use of petroleum fuel, which 
might at any time rise greatly in price, and there- 
fore the existing boilers have been used in a form 
which permits a return to coal. 


Passenger trains... aoe 

Mixed trains on branch lines Ne eee 

Goods trains; six-wheel coupled locomo- 
tive ... si es Ree Sai He 

Goods trains; eight-wheel coupled loco- 
motive , wee vas ei as 

—. reserve engines, single engines, 








THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our NEw York CorRRESPONDENT.) 

BETHLEHEM is historic ground ; indeed, from its 
surrounding towns, it might almost be called pre- 
historic or sacredly historic. This section of country 
was settled in 1741 by the Moravians, and one 
might almost think himself in the Holy Land, for 
here are Jerusalem and Jericho, and the thieves no 
doubt somewhere, although the experience of the 
Mining Institute proved there were Samaritans and 
good ones too. Here is Emaus, Ephrata, Nazareth, 
and in a valley flows the Jordan. The Moravians 
are said to have had many strange customs, and 
fiction has, beyond doubt, embellished the facts till 
the latter have been entirely lost sight of. One 
monument to their skill and forethought remains, 
and it is the young ladies’ seminary. These level- 
headed ancestors early recognised the importance 
of a woman’s sphere in the household, and the 
children were taken in charge by the Church at the 





tenderest years and brought up by them, all parental 
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control being abrogated, and when the girl reached 
a marriageable age, she was wedded to one who in 
the eyes of the Church would make her a suitable 
husband. Whether the founders had suffered much 
from mothers-in-law and thus abolished her at a 
stroke, or whether it was a sly scheme to give the 
elders and their successors a pick of the best wives 
available, does not appear, at all events there grew 
up an honest, industrious, and God-fearing com- 
munity who have left their mark on their de- 
scendants, and impressed integrity and industry on 
their successors. Here was worked out to a much 
more successful conclusion than has ever before or 
since resulted, a communism, for the Church owned 
everything, and even as late as 1842 no land could 
be leased except toa Moravian. The people were 
undoubtedly healthy and happy, and the beauty of 
face and form, especially among the ladies of the 
present day, is largely due to the habits of their 
ancestors. It was remarked more than once by 
the visitors how many beautiful ladies they had 
met among the Bethlehemites. 

Almost coincident with the early history of the 
town is that of its oldest hotel, viz., the Sun 
Inn. At first being remote from the lines of 
travel, a public-house did not seem necessary to 
the settlers, but in 1745 a small hostelry was 
started on the right bank of the Lehigh River. 
The public roads between Baltimore and New 
York running in this direction stimulated travel, 
and in 1754 the committee located a site for this 
purpose; the Indian war arising in 1755 prevented 
any further steps till 1757, when the foundations 
were laid and work commenced, but this was of 
such an intermittent character, that 1760 found this 
building, known as the Entertainment House, only 
just ready, and the first travellers were received in 
September of that year, although the house even then 
was not completed, the sum of 391. 17s. having thus 
far been expended. The hotel was finally licensed 
by George III. on June 17, 1761. By the way, 
June 17 could never have been regarded by this 
monarch as a ‘‘ lucky day” in America. Licenses 
in those days were not the expensive article of the 
present day, perhaps because that age was more 
licentious, howbeit this document cost 2/. 18s. 6d. 
In 1762, this community, or ‘‘Economy” as it was 
called, was dissolved, and the members allowed to 
work for themselves instead of for the common good. 
Certain branches of industry were however retained 
under the Church control and for its benefit, and 
strange as it may seem now, inn-keeping was one of 
them. The name of the inn was, however, changed 
from the ‘‘ House of Entertainment” to that of the 
‘*Sun,” and a list of landlords for this building 
appears in the records from 1758 to 1851, when 
the Church control ceased. The old signboard was 
then in its glory. A sun atits meridian, gorgeously 
gilded, almost flamed on the passers-by, telling of 
the light and warmth to be found within, and below 
it showed the loyalty of His Majesty’s subject in 
the legend ‘‘ Chartered by His Sacred Majesty, 
George III.” This was erected in 1764, and ata 
munificent and reckless cost of 11. 2s. for the post, 
and 10s. for painting the sign. Whatever were the 
habits of the Moravians they certainly looked after 
their guests, for in an inventory taken in 1766, we 
find two gross of tobacco pipes, 20 gallons of Madeira, 
10 gallons of Teneriffe, two quarter-casks of white 
Lisbon, 109 gallons of Philadelphia rum, 64 gallons 
of West India rum, while for light drinkers, ladies 
possibly, there were eight gallons of shrub, 40 gallons 
of cider royal, four hogsheads of cider, and one 
barrel of beer, this last being brewed near by. No 
wonder those old days are sighed for when the 
charges were 1s. fordinner, and 6d. for the other 
meals and for lodging. In those days a man could 
go ona very respectable spree for 5s., and be 
none the worse for it. The town was frequently 
threatened with destruction during the Indian War 
of 1763, and in some instances parts of it were fired. 
The inn passed into the hands of the Stewards of 
Bethlehem in 1772, and was conducted for the 
benefit of the society for seventy-five years there- 
after. In 1772 no less a personage than General 
Gage stopped here, and it would have been better 
for him no doubt if he had remained to drink 
the Moravian tea, instead of trying to force ‘‘ Eng- 
lish breakfast” down the unwilling throats of His 
Majesty’s Boston subjects. The Continental Con- 
gress once stopped here, in 1776, and it was desig- 
nated by General Washington as a Continental Hos- 
pital in December, 1776, after the loss of New York 
City. Generals Gates, Sullivan, and Lee were also 
here that year, while John Adams and Lyman Hall, 








signers of the Declaration of Independence, were 
under its roof on January 25, 1777. General La 
Fayette was a guest at times, and it may be stated 
as a proof of the veracity of these early chroniclers, 
that there is no mention that it was ever Wash- 
ington’s head-quarters, although with careful exact- 
ness they state it was said by rumour it had been so 
selected, and would have been occupied in all pro- 
bability after the unsuccessful battle at Brandy- 
wine Creek, which compelled that general’s retreat ; 
indeed matters had gone so far that Baron de Kalb 
actually arrived with some French engineers to 
fortify, but certain successes changed the field to 
another point. Think how these early historians 
must have resisted temptation, and wrestled with 
the historic fiend when the country so bristles with 
the above head-quarters that collectively they would 
make a city about the size of New York, and in the 
pleasant suburban town where these lines are penned 
there are certainly three well-authenticated cases, 
and the conclusive answers to all doubters is, ‘‘ If 
you don’t believe it, why look at the houses ; there 
they are.” 

However, this same Sun Hotel was the head- 
quarters of the Mining Institute, even if not of 
General Washington, and thither we asssembled on 
Tuesday evening, May 18, and listened to an 
address of welcome to Bethlehem from its burgess, 
Mr. G. H. Myers. This address had the true ring 
of heartiness in it, and in order to begin at the 
commencement of all things our worthy host started 
at the Garden of Eden ; he evidently did not mean 
to be antedated by any one following, and having 
quoted the curse on Adam, Mr. Myers at once pro- 
ceeded to show how the triumphs of modern engi- 
neering skill had successfully evaded it, and lived 
by the sweat of other men’s brows instead of their 
own, he then, like Mr. Wegg, dropped into poetry, 
saying, 

‘* One science only will one genius fit, 
So vast is art, so narrow human wit.” 

He then showed the harmony of various branches 
of engineering, pointed out the many engineering 
successes in sight, and enumerated the points of 
interest in the vicinity, after which he bid us hearty 
welcome again. Our worthy President responded 
felicitously, as usual, and then proceeded to deliver 
his inaugural address on ‘* American Mining 
Schools.” In this he spoke ex cathedra, for Presi- 
dent Richards is a prominent instructor in the 
Massachusetts Institute of Technology, one of the 
most successful training schools in America. The 
address showed the most careful study and evinced 
great research and analysation of causes and effects. 
It was a study of the relations between theory and 
practice, and the proper combination of them in a 
curriculum. He showed how much time was saved 
by a careful theoretical training in facilitating a 
rapid acquirement of practice. After summing up 
the work done in the various schools, he debated 
the question of whether better results were not 
attainable, and favoured the admission of students 
at more mature years, and the addition of an extra 
year in the course, thus bringing the study within 
the years of greatest acquisitiveness. 


Stamp MILts AND CHLORINATION WoRKs. 


The first paper of the session was ‘‘ Notes on the 
Stamp Mills and Chlorination Works of the Ply- 
mouth Consolidated Gold Mining Company, 
Amador Co., California,” by Geo. W. Small, Ocono- 
mowoc, Wis. This ore has an average assay 
value of about 11 dols. to the ton, and consists of 
free gold. The stamp mills, of which there are 
two, receive it. One mill contains sixteen batteries 
of five stamps each, with one Frue vanner to each 
battery, the other eight batteries of five stamps and 
two Frue vanners to each. The large mill is driven 
by Leffel turbines with a pressure of 80 ft. and a 
consumption of 600 miner’s inches of water and the 
smaller mill by hurdy-gurdy wheels with a pressure 
of 550 ft. and a consumption of 150 in. of water. 
The plates over which the tailings pass are about 
20 ft. long in all, the upper one is copper and the 
others so-called silver plates. The bullion from the 
stamps is about 800 fine in gold and 200 in silver. 
The concentrates from the Frues average 1} to 14 per 
cent. of the ore, and their assays vary from 100 dols. 
to 200 dols. per ton, about 100 tons being treated 
monthly. By keeping the concentrates damp until 
they go into the roasting furnace, a decomposition 
of the pyrites which forms lumps which will not 
roast, is avoided. A Fortschaufelungsofen, 12 ft. by 
80 ft., is used for roasting ; there are three charges 
weighing 2400 Ib. in the furnace at one time, but 





they are kept separate. The ore averages 20 per 
cent. of sulphur, and just before the sulphur ceases 
flaming in the middle charge, 18 lb. of salt are added. 
When 4 tons of ore has accumulated it is worked by 
itself. The vats are 9 ft. in diameter and 3 ft. high, 
and are four in number ; they are slightly inclined 
for draining. The filters at the bottom consist of 
light strips of # in. wood at intervals of 1 ft. over- 
laid with 6 in. boards having an inch space between 
them. On this loose floor are laid lumps of quartz, and 
on top of this finer quartz, until 5 in. or 6 in. is at- 
tained, and over this is laid another loose floor, the 
boards lying crosswise to those below and nearer 
together ; this enables the leached ore to be removed 
without disturbing the filter. The ore to be chlo- 
ridised must be damp enough to crumble in the 
hand after being squeezed, but not to run, contain- 
ing about six per cent. of moisture. It passes 
through a 4 in. screen so as to lie loosely and 
permit the passage of the chlorine gas. The tanks 
are filled to within 3 in. of the top, so as to insure 
complete covering by water in the subsequent 
leaching. Chlorine gas is introduced from two 
opposite sides at the bottom, and continued till 
ammonia held over the ore gives dense fumes of 
ammonium chloride ; usually about four hours is 
required. Covers are now put on, and the cracks 
are luted with a mixture of leached ore, bran, and 
water. After the tank has stood two days the ore 
is leached by filling the tank with water till the ore 
will absorb no more, taking usually about five hours, 
The waterruns through a gunny sack laid on the 
top of the ore, which prevents packing of the ore. 
The liquor from these vats is then run into settling 
tanks, and 401b. of sulphuric acid (66 deg. B.) is 
added, which is found valuable in obtaining a clean 
product in subsequent precipitation. The chemical 
reaction is not clear, and is allowed to stand, where 
necessary, twenty-four hours, and is then run into 
precipitating tanks and the gold precipitated by a 
solution of sulphate of iron, which is added until 
after stirring no purple colour is produced by sub- 
sequent additions. After standing three days the 
supernatant liquor is siphoned off into a second 
tank and allowed to settle further, but very little 
gold is thus drawn off, and a yearly cleaning of this 
last is all that is necessary. In the mean time 
fresh liquor is run into the precipitating tanks upon 
the gold already precipitated, and this tank is 
cleaned semi-monthly, the liquor being run off and 
the gold gathered and placed in a filter of punched 
iron lined with ordinary filter paper ; it is then 
washed with water till all acid and iron salts are 
removed, when it is dried, melted in crucibles, and 
cast into bars. About 95 to 96 per cent. of the 
assay value of the concentrated sulphide is ex- 
tracted. Ona basis of 100 tons of ore per month 
of thirty days and chemicals for twenty-four days, 
and including all wages, the total was 940.36 dols., 
or 9.40,%, cents per ton of concentrates. 


After this paper was read Dr. Raymond exhibited 
a Wolf safety lamp, of which he stated 29,000 were 
in use in Germany. This lamp can only be opened 
by a strong magnet, and as the intelligent miner 
who wants to blow himself and his fellow-labourers 
up, is frequently out of magnets, it showed an 
additional element of safety. The wick is fed with 
benzine, which is held in a cotton sponge and 
admitted gradually. It was lighted by an auto- 
matic device and never required opening for any 
purpose, as the wick required no picking and trim- 
ming, and yet the men will in time find out a way 
to ‘* beat” the lamp for some purpose, and will 
continue to blow themselves ad infinitum, which 
just describes the case. 

The next morning all were on hand to visit the 
Bethlehem Iron Works, where Mr. John Fritz has 
shown his genius, his energy, and the application 
of both to the work he had in hand. So great has 
been his success, only equalled by his extreme mo- 
desty, that a detailed description of these works is 
not thought to be out of place. The writer visited 
them first in 1873, and saw the first Bessemer 
plant, and remarked the great progress in the in- 
terim. Much information was obtained by the 
courtesy of the secretary, Mr. A. S. Schropp ; to 
him we ave largely indebted for the information 
to be laid before our readers. 

(To be continued.) 


BELGIAN CoaL.—The exports of coal from Belgium in the 
first quarter of this year were 989,528 tons, as compared 
with 995,622 tons in the corresponding quarter of 1885. 
In these totals the exports of coal to France figured for 
904,053 tons and 926,085 tons respectively. 
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THE SILVERTOWN INDIA - RUBBER, 
GUTTA-PEROHA, AND TELEGRAPH 
WORKS. 

(Continued from page 587.) 

We have already described that part of these 
works devoted to the gutts-percha department, and 
we will now proceed to deal with the india-rubber 
side of the factory. 

India-rubber is chiefly brought from the northern 
part of South America; Para, Ceara, and Guayaquil 
being the principal sources of supply. Some is also 
brought from Senegal, whilst one good quality is 
got from Borneo. The Para and Borneo descrip- 
tions are the best. The quality depends but slightly 
on the trees from which the gum is collected, the 
chief difference being due to the method of collec- 
tion. The trees are tapped for their gum by the 
natives, the best method of collection being by 
catching the gum, as it exudes, in suitable vessels 
or troughs, and afterwards smoking or sun-drying it. 
Care should however be taken, in running one layer 
over another, that the first is set before a second is 
og on it, and no foreign vegetable matter should 

e left in to form the nucleus of future decay. 

There are, however, many modes of collecting 

practised by the natives. One curious method is to 


smear their naked bodies with the gum and rub it 
off as it dries into strings, which are twisted up into 
balls or shapeless lumps. 

The lumps, however they may have been col- 











(For Description, see Page 614.) 
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lected, when they arrive at the factory, are taken | 


to the washing-house, and placed in large tanks 
and there thoroughly washed with warm water. 
This takes out all the loose grit, sand, &c. The 
lumps are then transferred to large horizontal 
rollers, where they are broken up and worked down 
to some extent. The next washing operation is 
performed by the mass being taken to rolls with 
their axes in the same horizontal plane, of which 
there are a large number of pairs in the shop in 
question. The material is here subjected to pressure, 
a stream of cold water being poured over them all 
the time. The surface of these rolls are fluted or 
scored in some way so as to more thoroughly work 
the india-rubber. It will be seen by comparing 
our last notice, that the cleansing process followed 
with india-rubber and gutta-percha differ materially. 
The former material is naturally elastic but not 

lastic when cold, although it becomes plastic when 
Raaek gutta-percha, on the other hand, is plastic 
but not very elastic, and this necessitates the diffe- 
rent treatment. 

When all foreign matter is removed, the sheets 
that come from between the rolls are taken to a 
dark room to be stored ; great care being taken to 
keep the temperature even. This material is known 
as ‘washed rubber,” and it has the appearance of 
sheets of granular cork stuck tapeher by a glutinous 
liquid. Washed rubber is the finished raw material 
from which the thousand and one kinds of rubber 
goods, now sold, are prepared. 


BUDD’S ROSE CHUCK. 
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We now pass to the pigment shops, where the 
different colouring matters, and other materials 
worked up with the rubber, are mixed. From 
these we return again to the same building in which 
the washing shop is situated, and here we find a 
number of sets of rolls of larger size than those 
previously referred to. These are steam heated, 
being made hollow for the purpose, and their duty 
is to mix the colouring matter, sulphur for vul- 
canising, or other material required, with the india- 
rubber. The temperature must be low, otherwise 
the material would become deteriorated, and yet 
the rubber must be sufficiently plastic for the whole 
mass to be thoroughly mixed, and as far as possible 
homogeneous. Considerable attention is therefore 
required at this stage of manufacture, and the sub- 
stances must be rolled together for a considerable 
time at a low heat. ' 

In this part of the works pure rubber sheet is 
also rolled. This is cut into tapes for electric light 
work, and is used for some other purposes. 

The rubber and pigment having become tho- 
roughly incorporated, the sheets, of all colours and 
densities, are known as ‘‘ mixed rubber,” and are 
taken to a suitable building to be stored. 1 

In a room adjoining that in which the mixing of 
rubber and pigment is carried on, there are a num- 
ber of pairs of rolls where the mixed rubber is 
again worked up to render it suitable for rolling 
into sheets. The rolls used for producing what are 
called calendered sheets, are very fine pieces of 
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shape, and are then put beneath an hydraulic press, 
of which there are several in the shop in question. 
These presses are made hollow and are steam 
heated. The pressure is not great, about 150 Ib. to 
the square inch, and care is required to prevent the 
heat from being too great ; the maximum tempera- 
ture for objects that are treated in this way being 
270 deg, to 290deg. Fahr. If the sulphur and gum 
have been properly incorporated and the right heat 
be applied for a sufficient length of time, the vulcani- 
sation will be perfect, but some knowledge and 
skill are required to make sure of these points. 

The calendered sheet as it comes from the rolls is 
wound tightly on an iron cylinder, a sheet of calico 
being rolled with it so as to keep the rubber from 
sticking. It is necessary to vulcanise the sheet to 
render it fit for ordinary use, and to effect this it is 
placed in a large cylinder made of boiler plate. A 
cover is then bolted on, after which steam at a 
pressure of from 40 1b. to 601b. is admitted. The 
sheet is left in for three hours or so, the time vary- 
ing with different descriptions of sheet, at the end 
of which time the heat of the steam will have 
vulcanised the material, the necessary sulphur of 
course having been previously added at the mixing 
rolls before described. 

Many articles are made in moulds in place of 
being cut. Lawn tennis shoe soles may be taken 
asan example. These are formed roughly to shape 
and then pressed between solid iron moulds, which 
are steam heated. The pieces are thus made of the 
required shape or pattern, and are vulcanised at the 
same time. 

In another vulcanising shop, such things as water 
beds, large rolls of sheeting, and other bulky 
articles are treated. There are several large hori- 
zontal cylinders of boiler plate. These have rails in 
front on which iron carriages run. The pieces are 
placed on the carriages and are run into the cylin- 
ders, which have corresponding rails laid in them. 
The whole is then sealed up by placing the cylinder 
covers on, after which steam at pressure is admitted. 
Yet another method of vulcanising is by a sulphur 
bath. A large tank has brick flues running round 
it, and into this a quantity of sulphur is placed. 
The heat melts it, and the pieces to be treated, such 
as bicycle tyres, tennis balls, &c., are placed in the 
bath and allowed to remain there for the required 
period. The sulphur is simply used as a vehicle for 
conveying the heat, that necessary for producing 
the required reaction in vulcanising having been 
previously incorporated with the gum at the mix- 
ing rollers, in the way already described. By this 
method of treatment, pieces can be placed in and 
taken out continuously, the melting point of sul- 
phur being that at which the required temperature 
for the process is reached. In other processes the 
pieces have to be sealed up for a certain time and 
can only be treated in batches. 

We now pass to another large building where 
are a number of presses for forcing tube and solid 
round rubber, bicycle and tricycle tyres being a 
very large feature in the products of this shop. 
The process of producing solid pipe or tube is as fol- 
lows : The mixed rubber is worked up between 
steam-heated rolls in order to render it plastic. It 
is then taken to the presses, which consist, firstly, 
of a pair of rolls, serving to force the rubber 
into a funnel-shaped receptacle, at the outer end 
of which is a die of a diameter corresponding 
to the size of the pipe required. In the centre of 
the die is a core, and this forms the bore of the 
pipe. As the material emerges from the die in the 
shape of pipe, it is carried away by a long con- 
tinuous web of canvas, and after cooling is duly 
vulcanised, a metal mandrel being put in to pre- 
serve the shape. The process is similar in principle 
to that by which lead pipe is pressed. The differ- 
ence in detail is, that the latter article is forced 
through the die by means ofa piston working in a 
cylinder, while in the case of rubber the turning of 
the rollers presses the material through the die. In 
making tyres and solid round rubber, the process is 
the same, but the core, of course, is not put in the die. 

In an adjoining building a quite different process 
of shaping rubber is carried on. Here there are a 
number of lathes of different descriptions, but 
similar in general principles to those ordinarily used 
by metal and wood-workers, although there are 
some important modifications in detail, more 
especiaily, as may readily be imagined, in the style 
of cutters used. Here any circular cutting-off work 
is done on vulcanised rubber, the chief product, at 
the time of our visit, being washers for patent 
stoppers of soda-water bottles. Passing on we 








come to the washing department, where finished 
articles are cleansed by being boiled in a solution 
of caustic soda. Here also is a circular knife for 
cutting large strips from thick vulcanised sheet. 
Beyond this again are some larger lathes, in which 
we noticed some large rolls, which we were in- 
formed were to be turned. These rolls are used by 
colour grinders and printing ink makers. They are 
formed by winding rubber sheet, when in a plastic 
state, on an iron core, the latter forming a perma- 
nent part of the roll. The whole is then vulcanised, 
after which it is turned down in the lathe. 

Door-mats, of the well-known type, are punched 
out by hand from thick vulcanised sheet. The 
pattern is stencilled on, and a punch of the required 
shape is used, each hole being made separately by 
a blow from the operator's mallet. Here is a large 
press, steam heated, for vulcanising sheet. It will 
take pieces six yards long by 4 ft. wide, and is 
worked by screws actuated through pulley and belt 
gear, the power being taken from the main shafting. 

We now pass tothe shop where engine belting 
and engine packing are made. Ebonite cells are 
also produced in this department. The latter are 
formed from pieces cut from the sheet, and are 
moulded on to blocks by hand, after which they 
are taken to a ‘‘cure’* to be vulcanised. Ebonite, 
it may be stated, is rubber vulcanised with an excess 
of sulphur and subjected to greater heat for a 
longer period of time, than in the case of ordinary 
vulcanised rubber. The engine packing is made by 
painting strips of ‘‘ friction cloth” with a rubber 
solution, and rolling these round an india-rubber 
or other suitable core. Belting is made by doub- 
ling over stout ‘‘ friction sheet,” specially prepared, 
into the required ply, and vulcanising the whole ina 
steam-heated press. 

The pipe shop, where hose and other large pipe 
is made, is on a large upper floor and forms an im- 
portant section of the works. Hose differs from 
solid pressed tube principally in the fact that fabric 
enters into its construction ; and of course the mode 
of producing it is entirely different. A long metal 
rod, to form a mandrel, is first taken, and round 
this a quantity of plastic rubber is moulded. Strips 
of friction sheet are wound round this, and another 
coating of rubber is then moulded on. The same 
operations may be again repeated, once or oftener, 
according to the description of pipe required. The 
rubber is put on by hand, being rubbed down 
smooth by means of small hand rollers with half- 
round concave faces. When the operations are 
complete the whole is taken to a steam cure to be 
vulcanised. Pieces 60 ft. long can be vulcanised in 
this shop, there being steam cylinders of that length 
for the purpose. The mandrel is withdrawn after 
the curing is finished. 

Lawn tennis balls, of which large numbers are 
now sold, are made by cutting two pieces from 
india-rubber sheet. These pieces are somewhat of 
the shape of a dumb-bell. They are bent round 
and their edges stuck together. This forms an im- 
perfectly shaped sphere. Before closing completely 
a few drops of ammonia are allowed to fall into the 
hollow of the ball. The pieces are then placed in 
iron moulds in which they are vulcanised. The heat 
vaporises the ammonia in the interior of the ball, 
the result being that the india-rubber skin is 
pressed out to the shape of the mould, and a pro- 
perly formed ball is thus produced. Football 
bladders, which also form quite an important 
article of trade, are made by joining segments of a 
hollow sphere, cut from sheet, by lap strips, which 
are cemented on by an india-rubber solution. The 
bladders so formed are then vulcanised in French 
chalk. <A small piece of pipe is attached to the 
bladder, by means of which it is blown out to fill 
the leather case, when it comes to be used. India- 
rubber gloves, for using in various manufacturing 
industries, are made in two ways. Generally the 
parts are cut out of sheet and stuck together, 
after which the whole is vulcanised. Some gloves, 
however, are made by dipping a wooden shape into 
solution of india-rubber and spirit until a sutticient 
thickness is Jaid on, after which the vulcanising 
process is gone through. 

(To be continued.) 


BUDD’S ROSE CHUCK. 

THE practice of ornamental turning exercises a fasci- 
nation for many minds. It provides such endless 
opportunities for the employment of ingenuity, and 
offers so much scope for artistic ability, that once its 





* The term ‘“‘cure” is used to denote an apparatus 
for vulcanising or “* curing” rubber. 





elements are mastered it leads its votary forward, ever 
urging him to attempt more and more difficult opera- 
tions, or to produce some more beautiful forms. But 
like every other mechanical operation, it requires 
apparatus, and this is by no means cheap. A lathe 
and set of ordinary chucks can be purchased at a cost 
which will compare favourably with that of any other 
hobby, such as a garden, a greenhouse, the collection 
of stamps or rare books, and the like. But after the 
lathe is obtained much remains behind, if the whole 
range of ornamental turning is to be traversed, and 
chief among the instruments which are unattainable to 
the possessor of modest means, is the rose engine. This 
is an apparatus by which corrugated or convoluted 
objects are produced. We may adduce as a very 
simple example of the forms which can be obtained by 
the rose engine, the cups and saucers which are often 
met with, having a corrugated or fluted lip, the flutes 
gradually lessening in depth till they lose themselves 
towards the centre of the object. Such an article 
would represent one of the most elementary shapes, 
but will serve to convey an idea, to those of our readers 
who are not versed in ornamental turning, of the class 
of work to which the rose engine is applied. But the 
price of the rose engine has hitherto greatly restricted 
its use. Recently, however, arose chuck to serve the 
same purpose, has been devised by Mr. George W. 
Budd, of 127, Long Acre, W.C., and is manufactured by 
Messrs. Holtzapffel and Co., of Charing Cross, London. 
This is an exceedingly ingenious instrument, and 
marks a great advance in the art to which it applies, 
as it more than doubles the capacity of the ordinary 
lathe, and opens new fields of work and recreation to 
the amateur turner, 

In describing this chuck it will be well to premise 
that in ornamental turning it is usually impossible, 
even when the design permits of it, to rotate the work 
at sufficient speed to insure the tool giving a clean cut, 
In oval and eccentric turning, and also in rose cutting, 
the irregular motion of the work is a complete bar to 
rapid rotation. In the latter case the nose of the chuck 
is made to reproduce, in its motion, the form of a 
rosette, that is, a round plate with a corrugated 
periphery, and the necessary speed is obtained by the 
use of a rotary or fly cutter, which can be driven at any 
desired velocity. The means by which the irregular 
motion of the work is obtained are, in reality, quite 
simple, but at the same time they are not easy to ex- 
plain. We will first endeavour to give a general idea 
of the arrangement, and will then refer to the details 
shown in the engravings. 

The chuck consists, in the main, of two slides at right 
angles to each other, as in the table of a slotting 
machine. Indeed this latter provides a very convenient 
analogy to aid the explanation. The stud and circular 
plate at the base correspond to the lathe mandrel and 
the wormwheel, by which the mandrel is rotated (see 
perspective view, page 612), and the two slides mounted 
upon the table correspond to the two slides on the 
chuck. But here the resemblance ends, for if the man 
in charge of a slotting machine wishes to produce a 
curvilinear form, which is not bounded with circular 
curves, he operates the two slides by aid of the screws. 
In the chuck, however, there are no screws, and the 
action is automatic. The rosette, or copy, is held by 
springs up against a roller or rubber, and is rotated 
with the cluck advancing and receding horizontally, 
according as a hollow or a projection in its periphery is 
presented tothe rubber. ‘he rosette is connected to 
a bar which slides in a groove in the rear slide (ina 
slotting machine it would be the lowest slide), and has 
a projection which is coupled to the front slide on 
which the work is mounted. If the rosette, and with it 
the bar, moves parallel to the groove in the back slide, 
that slide remains stationary, while the front slide is 
traversed over it. On the other hand, if the motion 
be at right angles to the rear slide, the bar must carry 
that slide with it, while the front slide has no relative 
motion. 

The connection between the bar and the front slide 
is by means of a nut and screw, and thus the slide can 
be moved to bring any point of it, and also of the 
work, opposite the centre of the lathe mandrel. This 
is provided for the purpose of surface ornamenta- 
tion. For instance, if an ash-tray, or saucer, having 
a convoluted edge, had been turned, it could then 
be thrown out of centre, and a number of rosette- 
like stars incised in its face. One would be cut first, 
and then the work would be rotated the required 
number of degrees by means of a worm and circular 
table mounted on the front slide, and a second cut, and 
soon. 

There still remains one point to describe. As the 
tool cuts at the end of a horizontal diameter of the 
work, the rubber or roller must be applied at a corre- 
sponding part of the rosette. It therefore provides no 
support for the weight of the chuck, which must be 
carried in another way. To this end the collar, on 
which the rosette is mounted, and which carries in- 
directly the two slides, runs in a recess formed in a plate 
sliding in a frame fixed to the front of the lathe head- 
stock. This plate is constantly pushed by two springs 
to carry the rosette towards the rubber, and 1s pro- 
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vided with a stop screw to regulate its motion, so that 
its range of action may, if desired, be less than extreme 
depth of the convolutions of the rosette. 

We will turn to the engravings. The perspective 
view illustrates a Holtzapffel lathe with a Budd rose 
cutting chuck, as it was shown at the Inventions Exhi- 
bition, where it gained a gold medal. Figs. 1 to 10 
show the details of the chuck. Ib is the serew which 
takes on to the mandrel of the headstock, and F the 
screw to which the work is applied, either directly or by 
means of achuck. Between these two are the two 
slides II. and III. which can move at right angles to 
each other. The slide II. runs in Y guides on the 
plate I., which is screwed to the lathe mandrel, while 
the slide III. moves in guides on the face of slide II. 
(Fig. 1). These guide pieces cannot be seen in Fig. 4, 
as the plane of section is parallel tothem. The motion 
of the two slides II. and III. is limited by the bar H 
and the postsGG. The barcan slide endwise a certain 
distance, as shown (Fig. 4), while the post can move 
endways in the plate I. about the same distance. The 
former amount corresponds to the maximum motion of 
the front slide, and the latter to that of the back 
slide. The bar and the front slide are connected by 
the nut J and screw K, by means of which the nose F 
can be moved out of centre. The bar is also connected, by 
means of the posts G G, with the collar g, upon which the 
rosette Ris fixed by a pin and the nut N (Fig. 4). Thus 
the collar g, posts GG, and bar H, partake of the motion 
of the rosette. Motion in the plane of the paper is im- 
parted directly to the front slide through the nut and 
screw, and motion at right angles ‘to this, is imparted 
to the back slide II. through the sideways thrust of 
the bar in the groove in which it lies. In this way the 
screw E is made to follow a path which is the repro- 
duction of the rosette. The screw E is formed in one 
with acircular plate (Figs. 3 and 4), provided with 
worm teeth on its edge. This plate is connected to 
the front slide by a central pivot, and can be rotated 
through any desired angle at pleasure by a tangent 
screw (Fig. 1). 

Now we will turn to the means for supporting the 
weight of the slides and work. The ring or collar g 
(Figs. 4 and 5) runs in the sliding plate 7 (Figs. 6 and 
7), which is mounted in Y guides in a frame which 
clips by the screws dc (Fig. 7) on the front of the 
headstock. This plate is constantly forced towards 
the roller or rubber z' by the springs h h, its length of 
traverse being limited by the adjustable stop screw w. 
The frame (Figs. 6 and 7) can be reversed to carry to 
the roller to the opposite side of the work to the tool, 
and thus to produce an inverse of the rosette. When 
it is desired to produce convoluted oval forms, the oval 
chuck is screwed on the rose E, and standards erected 
on the lathe bed to support it. 

Whether we have made the action and construction 
of this machine intelligible or not, it will be plain to 
every one that it is a most ingenious piece of mechanism, 
and one which will greatly add to the scope of the 
ordinary ornamental or amateur’s lathe. 








ENGINES OF THE §&.S8. ‘‘ROYAL PRINCE.” 

IN our issue of last week (vide pages 588 and 589 
ante), we published engravings showing the general 
arrangement of the engines and boilers of the s.s. 
Royal Prince, and this week we give a two-page illus- 
tration of these engines together with views of the 
boilers on page 613. 

The s.s. Royal Prince was built by Messrs. Short 
Brothers, of the Pallion Shipbuilding Yard, Sunder- 
land, for the Prince Steam Shipping Company, of 
Newcastle-on-Tyne, of which company Mr. James 
Knott is the managing owner. She is intended for the 
Baltic, Mediterranean, and Black Sea trades, and her 
chief dimensions are as follows: Length, 260 ft. ; 
breadth, 36 ft. ; depth of hold, 20 ft.; gross tonnage, 
1852 tons; and net tonnage, 1201 tons. The Royal 
Prince is built of iron to the highest class in the under- 
writers’ registry and has a short full poop with raised 
quarter-deck extending to the bridge-house amidships, 
covering the engine and boiler space, and a topgallant 
forecastle. She is divided into four cargo holds by six 
iron water-tight bulkheads and has water ballast tanks 
in the after and main holds ; there are four large cargo 
hatches with a powerful steam winch at each, witha 
large donkey boiler in the stokehole. All the decks are 
of iron except the poop deck, which is of yellow pine. 
The poop is handsomely fitted up in polished hard woods 
for the accommodation of the captain and officers ; 
the engineers being berthed ina large iron house at 
the after end of the bridge; the seamen and firemen 
are berthed in the topgallant forecastle. The vessel 
is fitted with all the latest appliances for despatch in 
loading and discharging cargoes, and has steam steer- 
ing gear in a house on the bridge amidships, this gear 
being also capable of being worked by hand. In addi- 
tion to this there is screw steering gear aft. When 
fully laden the vessel has capacity for 2500 tons dead- 
weight, having ample freeboard to pass the Board of 
Trade requirements. 

The engines of the Royal Prince, of which we 
publish illustrations, are of the triple-expansion type, 





and were constructed by Mr. John Dickinson, of the 
Palmer’s Hill Engine and Boiler Works, Sunderland. 
The cylinders are respectively 20 in., 33 in., and 54 in. 
in diameter, the stroke in all cases being 39in, The 
general arrangement of the engine is se clearly shown 
by our several views thata detailed description will be 
unnecessary. 

The engines are fitted with Mr. John Dickinson’s 
patent crankshaft, of which we gave a detailed notice 
some time since (vide ENGINEERING, vol. xxxiv., page 
406), and of which a considerable number are now in 
use. This shaft has bearings 10? in. in diameter, the 
crank-webs and crank-pins being of cast steel in one 
piece, while the plain parts of the shaft are iron forgings. 
The air and circulating pumps are worked in the usual 
way from the low-pressure crosshead, the air pump, 
which is single-acting, being 174 in. in diameter with 
20 in. stroke, while the circulating pump is double- 
acting, and is 12in. in diameter with the same stroke 
as the air-pump. The condenser exposes 1300 square 
feet of cooling surface. 

The engines are supplied with steam at a pressure of 
150 lb. per square inch by two steel boilers, of which 
we give views (Figs. 13, 14, and 15) on page 613. From 
these views it will be seen that the boilers are single- 
ended, each containing three of Fox’s patent corrugated 
furnaces, 2 ft. 10 in. in diameter inside the corruga- 
tions. The boiler shells are 12 ft. 6in. mean diameter, 
and 10 ft. long. The total grate surface of the two 
boilers is 72} square feet, and the total heating surface 
2700 square feet. 

The vessel had an official light trial at sea, the 
engines running with great regularity with the revolu- 
tions as low as 10 per minute, and as high as 74. 
The total indicated power developed was 818 horse- 
power, of which 270 horse-power was developed in the 
high-pressure, 272 horse-power in the intermediate, 
and 276 horse-power in the low-pressure cylinder, an 
admirably equal distribution of the power. Figs. 10, 
11, and 12 on our two-page engraving are reduced 
copies of indicator diagrams taken when developing the 
above named powers. 

The s.s. Ocean Prince is a sister ship to the Royal 
Prince, and has been fitted by Mr. Dickinson with 
engines and boilers which are duplicates of those we 
now illustrate. 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, the 25th ultimo, the Madge Wildfire, a 
saloon paddle steamer for passenger service on the Clyde, 
and built to the order of Captain Robert Campbell as a 
sister ship to the Waverley, was launched at Ayr by 
Messrs. M‘Knight and Co. She measures 190 ft. by 
20 ft. by 7 ft. 2in., and has been fitted by Messrs. Hutson 
and Corbett, Glasgow, with a pair of diagonal condensing 
engines rs | cylinders 47 in. in diameter, with piston 
stroke of 5 ft. 6in., steam being obtained from a haystack 
boiler 13 ft. 6 in. in diameter and 13 ft. high, working 
to a pressure of 55 lb. per square inch. 





On the following day Messrs. Scott and Co., Bowling, 
launched the Diamond, an iron screw steamer measuring 
175 ft. by 25 ft. by 12 ft. 9in., and built to the order of 
Mr. William Robertson, Glasgow. She has been built on 
the cellular double-bottom principle, and is fitted with 
all the latest improvements for working, including Hig- 
ginson’s steam quartermaster, &c. The engines, which are 
of 80 horse-power nominal, have been supplied by Messrs. 
Ross and Duncan, Govan, and on the trial on Saturday 
last drove the vessel at 12 knots per hour. 

Messrs. Robert Duncan and Co., Port-Glasgow, on 
May 28, had a trial of a new screw steamer named the 
Argyll, built for the Argyll Steamship Company (Limited), 
She measures 140 ft. by 23 ft. by 10 ft., and is a vessel of 
232 tons gross. She is intended for trading between 
Glasgow, Greenock, and Campbeltown, and has accommo- 
dation for about 250 passengers, including a handsome 
saloon aft capable of seating sixty persons. She has been 
supplied by Messes. Muir and Houston, Glasgow, with 
engines of the compound condensing type, the cylinders 
being, respectively, 22in. and 44 in. in diameter, with 


piston stroke of 30in. A mean speed of 12} knots per | Th 


hour was attained at the trial, which took place in rough 
weather, and the engines indicated 645 horse-power. 





About the same time a trial cruise round the north of 
Scotland was completed by the steel screw steamer Eddy- 
stone, recently built and engined at Dundee by Mr. W. 
B. Thompson, for the Clyde Shipping Company. She is 
the latest and largest addition to the fleet of the company, 
and is one of the finest vessels of her class ever built at 
Dundee. She measures 243 ft. by 33 ft. by 15 ft. 9 in., and 
has been constructed to the highest class at Lloyd’s. Her 
engines are of the triple-expansion type, having cylinders 
of 23 in., 37 in., and 58 in. in diameter respectively, with 
piston stroke of 48in. Each engine works ona separate 
crank. Steam is supplied at a working pressure of 135 Ib. 
per square inch by two steel multitubular boilers, each 
having three of Fox’s corrugated furnaces. On arriving 
in the Clyde her speed was tested in a run between Cum- 
brae and Cloch Lights., the result being 13.4 knots per 
hour, the engines developing 1450 indicated horse-power, 
and the piston speed being 560 ft. per minute. 





On Monday, the 31st of May, Messrs. A. and J. Inglis, 





Glasgow, launched a steel steam yacht named the Ger- 


trude, a vessel of 112 tons yacht measurement, and mea- 
suring 115 ft. by 15 ft. 6in. by 10 ft. 6 in. She is owned by 
Mr. Thomas Hayes, Dublin. 





Another torpedo cruiser for the British Admiralty, 
named the Cossack, was launched by Messrs. James and 
George Thomson, Clydebank, on the 3rd inst. She is 
the fifth of six sister ships contracted for in February, 
1885. Like the others, she has a displacement of 1630 
tons, and is being fitted with engines of 4000 horse-power. 
The boilers, four in number, are of the Navy type, having 
tubes in the ends of the furnaces. The total weight of the 
machinery is 350 tons, a weight which in an ordinary 
merchant steamer would only capable of being accom- 
panied by about 2200 indicated horse-power. 


With the same tide Messrs. Barclay, Curle, and Co., 
Whiteinch, launched the County of Roxburgh, an iron 
sailing ship of about 2200 tons, and measuring 275 ft. by 
43 ft. 6 in. by 24 ft. She has been built to the order of 
Messrs. R. and J. Craig, Glasgow, and is intended for 
their Eastern trade. 


The steam yacht Uarda, which was recently built at 
Paisley by Messrs. John Fullerton and Co., and engined 
by Mr. William Kemp, Govan, had her official trial trip 
on the 3rd of June. On the measured mile at Skelmorlie 
she realised a very satisfactory speed. She has been built 
to the order of Sean Thomson and Campbell, London, 
for the Fey tian coastguard service, and was designed 
by Mr. G. L. Watson, naval architect, Glasgow. 

On the following day Messrs. Russell and Co. launched 
from their Greenock shipyard a splendid four-masted iron 
sailing ship of 2000 tons net register, named the Falls of 
Garry. She measures 280 ft. by 42 ft. by 24 ft., and is 
owned by Messrs. Wright and Breckenridge, Glasgow. 

Messrs. Caird and Co., Greenock, on Saturday, 5th of 
June, launched the Dalhousie, a schooner-rigged troop- 
ship which has been built for the service of the Govern. 
ment of India from the designs of Sir E. J. Reed, M.P- 
She is a vessel of 1523 tons gross, and measures 239 ft. 
7 in. by 36 ft. by 27 ft. The hull is strongly built of steel 
throughout, and has been constructed with a double 
bottom. The builders are supplying her with a set of 
engines working on the triple-expansion principle, indi- 
cating 1500 horse-power, and supplied with steam of 145 lb, 
pressure. 


Messrs. Barclay, Curle and Co., Whiteinch, Glasgow, 
on the 17th inst., launched the Amazon, an iron sailing 
ship of 2070 tons, and measuring 275 ft. by 42 ft. 6in. by 
24ft. She is owned by Messrs. Robert Hill and Co., of 
Greenock, and is intended for their Eastern trade. 





On the 15th inst. the steel steamer Hubbuck, for 
the Australiam emigrant service, built to the order of Mr. 
W. Lund, of London, by Messrs. Joseph L. Thompson 
and Sons, North Sands Shipyard, had her official trial 
trip off the Northumberland coast. The compasses having 
been adjusted, the vessel was run over the measured mile, 
the progressive trials being highly satisfactory. The 
greatest speed attained was 13.48 knots, and a mean speed 
of 12.09 knots. The engines are of the triple-expansion 
type, and have been built by Messrs. T. Richardson and 
Sons, of Hartlepool. During the whole of the trial the 
engines worked with the utmost satisfaction, indicating 
on the trial 1800 horse-power. 





H.M.S. Lawrence, built to the order of the Government 
of India, by Messrs. Laird Brothers, Birkenhead, was 
successfully launched on the 15th inst. The design is by 
Sir Edward J. Reed, K.C.B., F.R.S., M.P., late Chief 
Constructor to the Navy, and the vessel has been built 
under his personal supervision. The vessel is 209 ft. 
long, 13 ft. 3in. broad, draught of water 10ft., and dis- 
placement about 1160 tons. She is intended for despatch 
service in the Persian Gulf, and is provided with a pair of 
compound oscillating paddle-wheel engines of about 1300 
indicated horse-power, capable of driving her at a rate of 
fully 134 knots an hour, 


On the 18th inst., the s.s. Dardanus, which has recently 
been completed by Messrs. R. and W. Hawthorn, Leslie, 
and Co., Limited, Hebburn, to the order of the Ocean 
Steam Ship Company, and engined by Messrs. Robert 
Stephenson and Co., Newcastle, left the Tyne for London. 
e dimensions of the vessel are as follows: Length, 
320 ft., breadth, 36 ft., and depth 27 ft. 9 in. The engines 
are of the Holt’s tandem design, having cylinders 27 in. 
and 58 in. in diameter, with a stroke of 5 ft., and indi- 
cating 1265 horse-power. 





The steam fishing yacht Adventuress, owned by Mr. 
G. A. C. Schenley, R.E., and recently built by Messrs. 
Camper and Nicholson, of Gosport, has had her steam 
trials with very satisfactory results. The machinery was 
built by Messrs. Vosper and Co., of Portsmouth, and at 
the preliminary trial the engines indicated 143 horse- 
power as against the 120 horse-power contracted for. At 
the final trial there were not any diagrams taken, but the 
speed realised was over 10 knots (mean). Both machinery 
and hull were built under Lloyd’s survey. The dimensions 
of the hull are: —_ 65 ft. 6in. ; breadth, 15 ft. lin. ; 
depth, 7 ft. 8in. The engine has cylinders 12in. and 
22in. in diameter respectively, with 10in. stroke. The 
propeller is 5ft. in diameter, 6 ft. 3in. stroke, with four 
blades. The boiler measures 8 ft. in length by 7 ft. 6 in. 
in diameter. There are 300 square feet of heating surface 
in the tubes, 839 in the two furnaces, and 72 in the com- 
bustion chamber. On the trial the engine ran at 161 





revolutions, with 90lb. pressure of steam. 
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HYDRAULIC MACHINERY FOR CLEANING SHIPS’ 
DESIGNED BY 





BOTTOMS. 
MR. ARENTZ, ENGINEER, COPENHAGEN. 











, it half a turn. 


By means of this rod the whole appa- 
ratus is moved up and down along the ship’s sides. 

| Therevolving motion is produced by water pressure 

| from a donkey pump or powerful hand pump. The 

water is led through an ordinary hose down to the 

joint piece 4, and from there it flows through the left- 

hand tube 6 and the nozzle ¢ to a radial turbine with 


partial admission on its inner circumference. The 
turbine transmits the power through the shaft g inside 
the tube y to the pinion x. This shaft is kept in place 
by the bearings i andj. By means of a pair of bevel 
wheels and the shaft s, the right-hand end of the 
cylinder is put in motion, the pinion v gearing into a 
toothed ring. The shaft s with the shaft g is guided 
by the te a h firmly connected to the arm 6 at the 
anne side. This bracket at the same time forms 
a bearing for the shaft gat j. The total ratio for the 
gearing is 1:20, so that the brushes make 40 revolutions 
if the turbine makes 800 a minute, which is about the 
usual speed. 

As shown in the illustration, the machine is moved 
up and down the ship’s side from a boat alongside. 
The rail of the boat has attached to it, by a simple con- 
trivance, a tube through which the pole is guided to 
prevent the apparatus from straying from the vertical 
path. If the directing-rod is turned half-way round to 
form aright angle with the arms 3, it is in the position 
used for cleaning the flat parts of the ship’s bottom. For 
ships with a very full mid-section a separate length of 
the tube can be inserted to enable the brush to reach 
to the keel amidship. Another method of using the 
apparatus is by means of two hawsers attached to the 
eyes o. These are carried up to the deck on each side 
of the vessel, and the apparatus is raised or lowered 
from these. The keel will not escape the operation of 
the cleaner, since its height is always less than the 
radius of the cylinder, and the up-draught of the water 
is sufficient to hold the brushes firmly up to the plates. 
As arule, however, the first described mode of work- 
ing the apparatus will be chosen, as it only requires 
one man to manage it. It is intended that the brush 
should be used while the vessel lies in harbour ; but for 
sailing vessels it may also be applied at sea when there 
| is but little or nowind. The apparatus is not liable to 

get out of order, is of great simplicity, and is con- 
| structed with care, and should prove an advantage to 
| all shipowners and masters. Of course the yearly in- 
| — cannot be avoided, but the ship’s bottom can 
| always be kept in a satisfactory condition. 

These cleaning machines are made in three sizes at a 
moderate price, 


























Tue immersed part of a ship’s surface is quickly 
covered with a growth of foreign matter, aad anti- 
fouling paints soon lose their power to withstand it, 
and allow the growth to adhere to the ship’s side, in 
form of gelatinous matter, which rapidly develops, 
notwithstanding the motion, into shells and barnacles, 
sometimes of several inches in length. At the same 
time there accumulates a thick growth of seaweed, 
which together with the animal matter, thrives best at 
those places where the light has access. In conse- 
quence, the ship’s sides, fore and aft, become completely 
covered, while the flat portion of the bottom is left 
comparatively free. Itis characteristic of the endur- 
ance and energy of this growth that not even the 
propeller is spared from its inroads. An instrument to 
remove this coating, which impedes ships’ motion 
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THE REES RIFLE. : 

WE publish on the opposite page detailed drawings 
of a magazine gun, invented by Mr. Rees, of New 
York, and which has attracted considerable attention 
from experts, on account of the remarkable efficiency 
it has shown during the severe trials to which it has 
been subjected. 

This rifle is a departure from the old methods fol- 
lowed in constructing the breech mechanism for rapid- 
firing breechloaders, and is designed to give the soldier 
| and sportsman an arm which shall enable him to fire at 
will consecutive shots in the shortest possible interval 
of time, and with the least effort or motion, and with- 
out the necessity of taking down from the shoulder or 
disarranging the aim while reloading. 





through the water, and often necessitates them to be 
docked twice a year solely for cleaning purposes, 
has been desea by Mr. Arentz, of Copenhagen, 
whose agent is Mr. Clausen, of the same town. 

Figs. 1, 2, and 3 show the details of the apparatus, 
while the perspective engravings above illustrate 
the mode of its application. It consists of a revolvin 
cylinder covered with brushes of fine galvanised stee 
wire placed in form of spirals. This cylinder a is air- 
tight, and by its buoyancy presses the apparatus | I 
towards the ship’s side. It is fitted with perforated A magazine is made use of, placed beneath the barrel, 
ends which run on trunnions at c. These points of and a revolving carrier is employed for receiving the 
motion are in rigid connection with the arms 6, which | cartridges from the magazine and elevating them hi 
join at a connecting piece k, fitted with the guide | the level of the barrel ; a sliding breech pin forces the 
wheel p and the directing-rod ¢. This latter can beset | cartridge out of the carrier into the barrel and — 
at different angles in relation to the arms }, by giving _ it during the explosion, and after the discharge with- 
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magazine, and from which chamber M the empty shell 
is ejected as afterwards described. The carrier is 
given its half-revolution by the three cog teeth 7 
(Figs. 15 and 1) on the inner surface of the rear part of 
the tumbler K coming into contact with the six- 
toothed cog pinion g! (Figs. 9and 10), which pinion is 
attached to the carrier shaft g ; the front end of this 
shaft is firmly fixed into the carrier G. 

At the same time that the carrier makes its half- 
revolution, lowering the empty shell in one chamber, 
the other chamber elevates the loaded cartridge 
received from the magazine, to a line with the barrel, 
and it is then forced into the barrel by the forward 
movement of the breech-pin L, and supported by it 
during the explosion, the toggle links L* and L‘4, which 
had been folded downward, being drawn up flat or 
straight, as shown in Fig. 1. The momentum of the 
toggle links as they come up and straighten out, carries 
their middle joint 2° above the straight line between 
the joints /° and L*’, and at that instant acam #4 on the 
revolving cam wheel I (Figs. 9, 11, and 13) comes 
under and supports and helps to raise the stud '25 
(Fig. 11) which projects from the side of the toggle, 
above the line of the other two joints, so that when the 
explosion takes place, the middle toggle joint /° is forced 
upward against the frame E of the gun and supported 
by it, and no part of the strain from the explosion is 
received by the other portions of the mechanism. 
When the tumbler K commences to revolve, the cam 
i4 moves forward from under and away from the stud 
25 on the toggles, so that they are bent or folded 
downward by the action of the toggle spring V 
(Fig. 1) between the toggles and housing KE, and allow 
the breech-pin to be drawn backward. When the 
breech-pin is forced forward again it compresses the 
expansion firing pin ——e n} (Fig. 5) contained within 
the hollow portion of the front part of the breech-pin, 
by the action of the sear hook x, catching hold of the 
hook 7! of the rear portion of the firing-pin x n, and 
retarding it so that when the breech-pin has forced the 
loaded cartridge home into the barrel, the firing-pin 
spring is compressed and the firing-pin cocked ready 
fcr firing. 

To fire the arm the trigger F" (Fig. 1) is pulled, fore- 
ing forward the trigger sear s, which in its turn forces 
forward the sear x", and lifting up the hook 2°, 
releases the firing-pin, which is projected forward and 
strikes the fulminating cap of the cartridge and ex- 
plodes it. When the part 26 of the trigger sear has 
passed beyond the notch at 26 on the tumbler K, and 
the firing has taken place, the sear s is held by this 
notch, so that when the trigger /* moves backward by 
the pressure of its spring /', the trigger latch s! by the 
action of the latch spring s* is dropped into the rule 
joint of the trigger, which is hinged at 6, and when 
the trigger is pulled the second time the upper end of 
the sear s is forced further forward away from and 
clear of the tumbler K, which is then free to revolve, 
drawing out the empty cartridge as described, and 
tripping up the latch s! by striking its tail. The 
part at 26 of the tumbler is arrested by the hooked 
portion ot the trigger /*, for the purpose of relieving 
the cog teeth 7 on the tumbler and the pinion g' on the 
carrier shaft from receiving too severe a shock. When 
the latch s' is tripped up it allows the sear s to be 

ressed back into its normal position, as shown in Fig. 1, 
* the action of its spring s*, where the sear s is in posi 
tion to arrest and support the tumbler K when it has 
completed its full revolution, and the parts are all in 
proper position for firing. 

After the empty cartridge has been passed back from 
the carrier into the ejecting chamber M, it is kicked 
out during the next revolution of the cam wheel I 
(Figs. 13 and 9), by the cam # striking the projecting 
lever 7, partially turning the shaft 7" on which is 
attached the kicker 14, which coming behind the 
ejector P forces it forward and ejects the empty cart- 
ridge with great facility. 

The ejector P is hung on the shaft 12 of the door m, 
and this ejector has a shoulder, as shown in Fig. 12, 
which, taking hold of the door, lifts it open, when the 
ejector is thrown forward and allows the empty car- 
tridge to be thrown out. The door m is then closed 
instantly by the action of its spring 31 pressing against 
the small crank arm 30 of the door shaft 12, to which 
shaft the door m is affixed. By pressing the door m 
further back than it is opened by the action of the 
ejector P, it remains open, and the cartridges can then 
be conveniently passed in through the ejecting cham- 
ber M and through the carrier G into the magazine, 
where they force the follower up the magazine and 
compress the magazine spring until the magazine is 
full. The pressure of the magazine spring delivers 
the cartridges into the carrier as needed, and forces 
the empty cartridges out of the carrier into the eject- 
ing chamber as described. When the arm is being 
loaded and the cartridges are passed into the magazine, 
it is found to be advisable to have the last cartridge 
remain within the carrier, and not in the ejecting 
chamber, for which purpose a gate q (Figs. 14 and 13) 
is provided at the end of the kicker shaft g!, which 
gate can be pressed inward by the thumb-piece q’ pro- 
jecting outside the gun, and this gate then partially 








closes the front of the chamber M and prevents the 
loaded cartridge from passing back into said chamber. 
After the arm is fired the first revolution of the cam- 
wheel I strikes the arm 7, partially turning the shaft 
vi, and throws the gate, which is at the end of the 
shaft 7! q!, back into its normal position, shown in 
Fig. 14, so that the next empty cartridge shell is free 
to pass into the ejecting chamber. 

To prevent accidental discharges when the gun is 
loaded and cocked, a locking arrangement is provided. 
The finger-piece ¢3, Fig. 1, is directly in front of the 
trigger and is safely covered by the broadening of the 
trigger guard and within easy reach of the trigger finger. 
By pressing the finger-piece ¢° in one direction the 
blocking-piece ¢ is turned in the path of the sear arm 
n®in such a manner as to block any movement of the 
trigger and prevent the arm being fired. By turning 
the finger-piece ¢ in the other direction the cam arm ¢* 
on the upper end of the shaft ¢?, unlatches the sear 
latch n*, and at the same time coming in the path of 
the sear arm n*, blocks any movement of it above the 
joint 27, so that the sear hook n? cannot liberate the 
firing-pin, but the end xis free now to move about 
the joint at 27, so that when the trigger is pulled 
twice the sear arm s is moved clear from the tumbler 
and the parts revolved, for the purpose of withdrawing 
a loaded cartridge without firing it. The blocking- 
piece ¢, as well as the gate q previously described, are 
provided with strong friction springs, so that they 
remain in any position in which ~~ may be placed. 

Upon the carrier shaft g and behind the pinion g' 
(Figs. 9 and 10) is the square block i, and upon the 
inner surface of the tumbler K are the flat ribs 6 
(Fig. 21), the purpose of these ribs and the square block 
being to stop the revolution of the carrier after it has 
completed its half-revolution, and hold it firmly in its 
proper position while the breech-pin is withdrawn 
from the carrier. This is accomplished very perfectly 
and smoothly by one of the flat ribs 6 coming into flat 
contact with the flat sides of the square block #, after 
the last tooth of 7 on the tumbler K has separated 
from the pinion g!. 

Within the magazine tube is a piston or follower at 
the breech end of the expansion magazine spring, which 
follower, when the cartridges have all been withdrawn 
from the magazine, projects into the lower chamber of 
the carrier, and prevents its being revolved, and in 
this way notifies the person using it that the magazine 
must again be filled and the arm loaded. 

When the breech-pin has been drawn back after 
firing, the extreme front end of the firing-pin projects 
from the end of the breech-pin, hence there would be 
a risk of exploding the loaded cartridge when the 
breech-pin was driven rapidly forward to force the 
loaded cartridge out of the carrier into the barrel. To 
prevent this contingency the set-back o (Figs. 5 and 7) 
is provided, which set-back is pivotted in a mortice in 
the breech-pin L, so that when the breech-pin is drawn 
back the set-back comesin contact with the projection 
o4, and is forced inwardly, and its inclined rear forces 
the firing-pin backward, and draws its point within 
the breech-pin. 

To prevent also any chance of the arm being fired 
when the parts are not in proper position, a blocking- 
piece 7", Fig. 1, is affixed to and projects from the 
trigger hook /*, so that when the tumbler K has com- 
pleted its full revolution, as shown in Fig. 1, the end 
of the arm /® passes under the last cog tooth 7 on the 
tumbler, but if the tumbler K has not completed its 
full revolution, the cogs 7 are in the path of the block- 
ing-piece f°, and the trigger cannot be pulled, hence 
the arm cannot be fired while the parts are not in their 
correct position for firing. 

It should be mentioned that the illustrations show a 
type of gun somewhat different from those now being 
made, in which the frame or housings E are in skeleton 
for the purpose of leaving all the parts exposed to view 
while experimenting. Two forms of chain belts are 
shown, but the one in Figs. 1 and 3 is preferable, being 
stronger, and the cogs or teeth on the barrel of the 
mainspring and chainwheel I projecting upward be- 
tween the double links hold the chain from slipping. 

The advantages claimed for this invention are : 

1. The ability to fire with pony rapidity and ease 
than any gun now in use, and with perhaps as great 
rapidity as it is possible to attain with an arm which 
can be carried in the hand, where moderate weight and 
safety are necessary. A small interval of time must 
be allowed for one cartridge to be exploded and leave 
the barrel before another is inserted. The capacity of 
the arm is about two shots per second, and at a late 
trial before the officers of the7th Regiment N.G.S.N.Y., 
fifteen shots were fired in eight seconds actual time. 

2. The reloading of the arm without taking down 
from the shoulder and without other motion than a 
simple pull of the trigger, and without destroying the 
aim or taking the eye from the line of sight. 

3. The automatic action of the arm after the main 
spring has been wound, which takes from four to six 
seconds, and the magazine charged ; after this it is 
necessary only to aim the piece and pull the trigger to 
fire, and then to pull the trigger again to reload, con- 
tinuing until the magazine is exhausted, alternate pulls 








of the trigger firing and loading, thus allowing the 
person using it to concentrate all his efforts upon 
aiming. 

4. The mechanism all being contained within the 
metal frame or housing, with no openings other than 
the trap-door and the muzzle. The trap-door is always 
closed except during the filling of the magazine, and 
momentarily opened when the empty cartridges are 
ejected. 

5. By allowing an empty cartridge to remain in the 
breech, or putting an empty cartridge tompion in the 
muzzle, the arm, when not in use, can be effectually 
corked up and made practically impervious to sand, 
dust, or water. 

6. The arm being hammerless there is no danger 
from accidental discharges, which quite frequently 
occur from the hammer catching, in guns that employ 
projecting hammers. 

A safety lock directly in front of the trigger 
covered by a broad guard, and which can be moved 
uickly and conveniently for locking by the trigger 
finger, and unlocked while raising the gun to the 
shoulder without losing any time. When locked in 
this way the gun can be carried cocked and loaded 
with safety. 

8. A magazine cut-off or gate, by means of which 
a simple pressure of the thumb, when the magazine 
is filled with cartridges, disconnects or cuts off from 
the gg mechanism, and the magazine is held in 
reserve, allowing the arm to be used as a single firing 
piece, so that in case of great emergency it can be 
instantly connected again by pressing back the thumb- 
piece, so that “hs arm can then be fired with great 
rapidity. 

9. The action of working the arm is easier and 
simpler for single firing than any other single-firing 
breechloading rifle, and at the same time it is capable 
of being used as a rapid-firing or hand Gatling machine 

un. 

. 10. The use of the elbow joint principle to withdraw 
the empty cartridge case increases the power of the 
mainspring, giving great power at first and gradually 
lessening, so that the empty shell is sure to be with- 
drawn even when fouled, and is easily ejected. 

11. The working parts of the breech mechanism are 
all attached to the lock frame 1, so that by removing 
the side plates and a few screws all the breech 
mechanism can be removed in one compact body, and 
can then be cleaned and replaced without altering 
their proper adjustment, and without the necessity of 
reassembling. | 

The object of this method of constructing the arm 
is to have as many of the motions necessary to reload, 
all going on at the same instant, taking a minimum of 
time to accomplish the whole operation. It will be 
seen that in one complete revolution of the tumbler 
everything necessary is accomplished, and as the 
action of the strong mainspring is practically instan- 
taneous, we might expect as a result instantaneous re- 
loading. This is precisely the result attained, and the 
reloading is accomplished so rapidly and perfectly 
that it is almost impossible to see any motion of the 
parts. This fact cannot be thoroughly appreciated 
without witnessing the actual firing of the gun. It 
has been calculated that the act of reloading occupies 
about one-tenth of a second. 

With efficient magazine guns it would seem impos- 
sible for bodies of troops to come into close or hand-to- 
hand conflict. A regiment equipped with them, and 
occupying a strong position, would be extremely diflicult 
to dislodge, even by superior numbers, for while the 
enemy were at a distance it could be used with rapidity 
and ease as a single-firing gun, the magazine full of car- 
tridges being held in reserve until the assailants had got 
within 50 ft., or so close that accurate aim would be 
unnecessary, and the magazine then being called into 
use a raking fire of sixteen shots or more could be de- 
livered by each soldier before the 50 ft. could be 
traversed. In the late civil war in the United States 
the average soldier who served through the four 
years may have been engaged in actual battle seven 
entire days, and it is probable that out of those seven 
days he was in a position where he could aim and fire 
at men within range not more than twelve hours. It 
would therefore seem that the arm which after being 
earried around for four years, to be used for only twelve 
hours in actually doing the work for which it was de- 
signed, should have the power to do the greatest 
amount of work in those twelve hours. It has often 
been said by experts that the real effectiveness of the 
bayonet lies chiefly in its moral power, as this arm has 
seldom been crossed by large bodies of troops, perhaps 
seven or eight times in the history of modern wars. 
Few soldiers have been made to stand firm and resist a 
well-executed bayonet charge. If, then, the moral 
power of this weapon is of such value, what would be 
the moral power of a body of troops entrenched and 
armed with a rifle that can be used as effectively as 
any other single-firing arm while the enemy were at a 
distance, and the magazine reserved until the enemy 
were within a few yards, when sixteen volleys could be 
poured into their ranks in eight seconds? It would 
seem impossible to get men to face such a volley. 
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The breech mechanism is applicable to any form of 
barrel, size of cartridge, or bore, and can be adopted to 
the standards of the different governments. The 
breech-pin is locked in such a manner that the entire 
strain of the explosion is received and sustained by 
the breech-pin and carried by it to a small portion of 
the frame, so that all other parts of the mechanism 
need only to be made strong enough to properly per- 
form their respective motions. By making use of a 
carrier revolving upona fixed axis, it avoids the neces- 
sity of having any openings to the gun, and the motion 
is exact and true, and not liable to clog. The safety 
lock would be an improvement on most other forms of 
guns, and would render accidents much less frequent. 

The experimental gun which has been used in de- 
signing the invention has demonstrated the fact that 
it is not liable to get out of order, and that it will stand 
an immense amount of use, owing to the perfect motion 
of the parts ; the model gun having been fired 20,000 
times, and the parts now showing very little wear and 
working more smoothly and easily than when first 
constructed. 








BOILER DRILLING MACHINE. 

Tue boiler drilling machine which we illustrate on 
page 620, was recently constructed for the Clyde 
Locomotive Works, and is adapted for drilling the 
holes for the rivets after the plates are bent and fixed 
in position ; it is arranged to admit shells up to 5 ft. in 
diameter, and made of plates up to 6 ft. wide. 

The shell is, mounted on a circular table, placed 
between two uprights carrying horizontal drilling 
saddles. This table is fitted with jaws forming a con- 
centric chuck (gripping at six points), so that a ring 
can be quickly and accurately mounted ready for 
drilling. 

It is also provided with a worm and wheel controlled 
by Scott’s dividing apparatus, by which the circular 
seams can be divided into any desired number of holes 
without setting out the plates. The table is also 
arranged with power driving gear controlled by a foot 
lever, so that when setting the rings or adjusting the 
work to the drills, the table can be revolved at arapid 
pace. The uprights having the vertical slides with 
drilling saddles, are adjustable along the beds for the 
different diameter of shells, but are rigidly bolted to 
the beds when drilling. One of the uprights carries a 
saddle with two spindles whose centres are adjustable 
to the different pitches of rivets, and are for use in 
the longitudinal seams of the shell, The drilling 
saddles are fitted with Dixon’s releasing motion by 
which the drills are instantaneously brought back 
together, ready for the next hole, without stopping or 
reversing the machine. 

When drilling, the longitudinal seam of the shell 
the drilling saddles are elevated together by indepen- 
dent power driving gear, a pitching staff and pointer 
being provided for determining the position of the holes 
in this seam. 

The makers are Messrs. Kendall and Gent, Spring- 
field Works, Manchester. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 12, 1886. 

TuE strongest argument furnished by Protectionists 
against the proposed reduction of 25,000,000 dols. in 
duties, is the showing that during the first year under 
the new administration, the deficit reached 22,000,000 
dols. This unexpected showing is dampening the 
ardour of revenue reformers, who until recently felt the 
way was clear for the carrying out of their programme. 
The Protectionists are using this and other arguments, 
and expect to secure a postponement of tariff legisla- 
tion, until next winter at least, when they think a new 
Congress will be less likely to interfere with present 
duties. At the same time there is a steady agitation 
throughout the country, and organisation is being per- 
fected with a view of prosecuting political work 
throughout the north-west particularly. Railway 
affairs have taken no more satisfactory shape. The 
Reading Committees are still quarrelling. The volume 
of business throughout the country is not increasing. 
A feeling of unrest is manifest. In jobbing and com- 
mercial circles generally the distribution has fallen to 
lower limits than late in May. An improvement was 
expected but has not developed itself. The iron trade 
continues weak. The Amalgamated Association has 
been in session all the week at Pittsburg, and at 
present writing has not reached definite results as to 
wages for the next twelve months. The nailers have 
returned to the Association, and a resumption of the 
nail mills will take place shortly. Prices have de- 
clined in eastern markets to 1.80 dols. in carload lots. 
The productive capacity is double the present demand. 
The glass trade continues quite active, but there are 
signs of over-production in the building this year of 
seven new works, and the projection of others; 
5,000,000 dols. are being invested this year in Penn- 
sylvania iron and steel works and in improvements in 
blast furnaces. There are no large orders on the 
market for any kind of material. Railroad purchasers 








and bridge builders have specifications ready to be 
submitted early in July, for large quantities of ma- 
terial, which it is believed will result in a strengthen- 
ing of the market. Steel rails have advanced to 36 
dols. for small lots. Manufactured iron is dull, and 
capacity is beyond current demand. Structural iron 
is selling at 2 cents for angles and 3 cents for beams 
and channels. Plate iron ranges from 1.75 to 2 cents, 
sheet iron from 2.75 to 34 cents. Forge iron ranges 
from 15.50 dols. to 16.50 dols., delivered at New York 
or Philadelphia. Foundry iron is in abundant supply, 
and is selling at 18 dols. to 19 dols. for number one. 
Very little Scotch iron is arriving, and but little is 
wanted. Liberal receipts of southern iron are re- 
ported from southern furnaces. 








MISCELLANEA. 
THE question of the Suram Tunnel on the Transcauca- 
sian Railway has been settled. 


Mr. John W. Mackay, of San Francisco, New York, 
and Paris, has joined the Board of Direction of the 
American Exhibition, London, 1887. 


The number of visitors to the Colonial and Indian Ex- 
hibition, for the week ending June 19, was 252,633 ; total 
since the opening, 1,126,202. 


The prospectus oi the Gardner Gun and Ammunition 
Company (Limited) has been issued. The capital is 
250,000/. 

The new German mail steamship lines will begin opera- 
tions on the 30th inst., when the North German Lloyd 
will despatch the first vessel to East Asia, 


A series of conferences has been commenced at the 
Colonial and Indian Exhibition upon the most important 
subjects illustrated by the various exhibits contributed by 
the different colonies, 


The citizens of Melbourne, Australia, are now laying 
down an important series of lines in Melbourne on the 
cable system, involving an expenditure of about a million 
and a half sterling. 


The independent audit of dockyard accounts announced 
by the Board of Admiralty in January last is to be brought 
into operation upon the Ist of July, and the office of 
accountant will be abolished from that date. 


The Reserve Squadron which has assembled at Portland 
will proceed to Berehaven to carry out torpedo mining 
exercise:, afterwards sailing for the coast of Spain and 
returning to England about the end of July. 


It is officially stated that the Admiralty have decided 
to have, in a few weeks, a trial of torpedo boats made, so 
that it may be seen which firm of contractors had best 
done its duty by the country. 


The Cornish smelters on Monday further advanced the 
tin standards 2/. per ton. The standards now are— 
Common, 94s. ; superior common, 96s, ; and refined, 98s. 
per cwt. 


The official return of rough and uncut diamonds ex- 
ported from the division of Kimberly, Cape of Good 
Hope, during the month of April, 1886, shows that their 
weight was 235,535g carats, and their declared value 
250,6141. 


It is contemplated to employ the Channel Squadron for 
a few days in connection with the army in operations 
illustrative of the attack and defence of harbours. The 
Admiralty have not yet decided on the composition of the 
torpedo flotilla to accompany the squadron. 


Captain W. J. L. Wharton, hydrographer to the Ad- 
miralty, has just issued his report for 1885 in the form of a 
Parliamentary paper. It gives a detailed account of the 
work performed under the direction of the Admiralty 
during the year in the examination and charting of the 
seaboard in various parts of the globe. 


An interesting addition to the Colonial and Indian Ex- 
hibition has just been made in a Queensland gold quartz- 
crushing mill, which has been erected in a building in the 
South Promenade, and was started last week by Mr. 
- A Garrick, the Executive Commissioner for Queens- 
and. 


In reply to a question in the House Mr. Duff admitted 
that there had been considerable delay in the delivery of 
the torpedo boats by private contractors. He did not 
think they would be in a satisfactory position until the 
Admiralty arranged to build some of its own torpedo 
boats. 


In answer to a question from Sir J. Commerell, Mr. 
Hibbert has stated that the machinery of the Nile and 
the Trafalgar had not been given out to the lowest tender, 
because it was a matter of great importance that ma- 
chinery such as that, costing nearly 200,000/., should be 
made by the best firms in the country ; further explana- 
tions are necessary. 


The Channel Squadron will, during the present month, 
be engaged in the neighbourhood of Portland on exercises 
in connection with a flotilla of torpedo boats. At the 
beginning of next month the squadron will proceed to 
Queenstown and Berehaven to carry out torpedo mining 
operations, and afterwards on a cruise terminating at 
Milford Haven about the middle of August. 


The United States Senate has passed a Bill sanctioning 
the project of an international conference of representa- 
tives of all the American States at Washington on 
October 1, 1887, to consider questions and recommend 
measures for the mutual interest and common welfare of 
American States. A sum of 100.000 dols, has been appro- 





priated for the expenses. The United States will have 
twenty-four delegates at the conference. 


In answer to question in Parliament Mr. Campbell- 
Bannerman stated that the Collingwood’s 43-ton gun 
which burst was not originally intended to bear a charge 
of 400 lb. of gunpowder. Its service charge was deter- 
mined on the introduction of cocoa powder to be 295 lb., 
and it failed under acharge of 231? lb. ; having previously 
bony — nine times with charges varying from 275 |b. to 


On Saturday afternoon a train from Wareham to 
Swanage, consisting of fifteen carriages, ran off the line 
on the Swanage branch of the London and South-Western 
Railway, between Worgret and Holme. The train had 
passed the Worgret Viaduct, which crosses the river, 
when one of the coal wagons went off the metals, throwing 
several of the carriages down the embankment into the 
stream. The coupling giving way, the engine and two 
wagons passed safely over the iron bridge. Two women 
and a child were injured. 


Arrangements have been made for the examination in 
the Indian Court of the Colonial and Indian Exhibition 
of certain commercial products, which are believed to be 
insufficiently known or to be suitable for new purposes. 
Among the substances which will be examined are fibres, 
silk and silk substitutes, drugs, tobacco, gums and resins, 
minerals, oils, oil seeds and perfumery, dyes, mordants 
and pigments, timbers, tanning materials and leather, and 
food stuffs. Any visitors to the Exhibition, who are in- 
terested in the subject, will be permitted to attend these 
examinations of products. 


According to a pamphlet on lubricators published by 
Messrs. MacArthur and Jackson, of Glasgow, a first-class 
oil should stand exposure to a temperature of boiling 
water in a water bath of six hours without showing any 
appreciable loss by evaporation ; its flashing point should 
not be below 300 deg.; and it should not congeal at a 
temperature of several degrees below zero. For cylinder 
oils, whether pale or black, the flashing point should not 
be less than 500 deg. In addition to notes such as the 
above, the work contains illustrations and descriptions of 
oil-testing apparatus, and many pages of extracts from 
standard authors on lubricators. 


A committee has been appointed by the Secretary of 
State for War to inquire into the organisation and adminis- 
tration of the manufacturing departments of the Army— 
namely, the Royal Carriage Factory, the Royal Labora- 
tory, and the Royal Gun Factory at Woolwich, the Royal 
Small Arms Factory at Enfield, and the Royal Gun- 
powder Factory at Waltham Abbey, and to report 
whether any improvements can be suggested with a view 
to greater efficiency and economy in these establishments. 
It is not intended that the Committee shall deal with 
questions relating tothe technical process of manufacture, 
patterns of stores used in the service, or their custody and 
distribution when manufactured. The Committee con- 
sists of the Earl of Morley (chairman), the Hon. Guy 
Dawnay, Colonel J. P. Nolan, M.P., Colonel F. Duncan, 
R.A., C.B., M.P., Messrs. E. H. Carbutt. M.P., J. 
C. Bolton, M.P., A. Hickman, M.P., J. Ruston. M.P., 
W. L. Jackson, M.P., R. Peacock, M.P., J. Burnett, of 
the Amalgamated Society of Engineers and Machinists, 
and Major-General W. H. Goodenough, R.A., C.B. 
Mr. Albert 3 Beckett of the War Office has been appointed 
secretary. 


On the 12th inst., the trial took place of the fixed steam 
fire engine placed by Messrs. Merryweather and Sons in 
the Colonial and Indian Exhibition. The buildings are 
protected by upwards of seventy hydrants on the water 
company’s main, the pressure in which, however, is in- 
sufficient for fire purposes, sometimes falling to 10 lb. per 
square inch. Theengine pumps directly into the main, 
producing a pressure of 100 lb. per square inch. The In- 
ventions Exhibition was protected by Merryweather and 
Sons’ portable fire engines, but this year General Festing 
preferred to have the pump connected to the main, 
though in case of a burst in the pipe, delivery outlets are 
provided on the pump for the attachment of hose. The 
engine is of the ‘‘Greenwich” type, and capable of de- 
livering 700 to 800 gallons per minute; steam is supplied 
by a Merryweather’s patent boiler, in which the water is 
kept warm by a gas jet in the firebox, and steam may be 
generated, and raised to 100 lb. pressure, in six or seven 
minutes. The engine and boiler are mounted on a light 
wrought-iron frame, and the whole is inclosed in a neat 
house in the grounds. The trials were conducted by 
General Festing, superintendent of the Fire Brigade, and 
Mr. J. H. Cundall, engineer to the Exhibition, and great 
satisfaction was expressed at the performance of the 
engine, which throughly proved its power and reliability. 
Colonial gentlemen and other visitors to the Exhibition 
should not fail to see this powerful and compact little 
engine, weighing only about 35 cwt., and note the con- 
trast to the pumping machinery of a dozen years ago, 
when an engine to do the work would weigh 5 to 8 tons. 








GERMAN Coat Exrorts.—The exports of coal from the 
Zollverein in the first quarter of 1886 were 2,165,719 tons, 
as compared with 2,224,702 tons, showing a decline of 
58,983 tons this year. 





Tue New ZEALAND Malits.—The New Zealand Govern- 
ment has arranged with the Union and Oceanic Steam- 
ship Companies for a through service to San Francisco 
without a break at Honolulu as specified in the original 
contract. The Postmaster-General of New South Wales 
has agreed to this arrangement subject to the sanction of 
the Colonial Parliament, 
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OUR GUNS. 

Ir the subject were not too serious for levity, our 
position with regard to ordnance would furnish a 
highly amusing spectacle. Here stand we, posing 
as the most mechanical nation in the world, the 
leaders in all modern progress, and above all, the 
Vulcans of the material mythology of the age, and 
yet we are, apparently, quite incapable of supply- 
ing ourselves with cannon or armour-piercing pro- 
jectiles. We spend a million a year in artil- 


lery, maintain an enormous staff of experts to lay 
out this sum, appoint numerous Committees to 








counsel the experts, and after all this our guns are 
inferior to those of other nations, and are nearly as 
dangerous to those who fire them as to the enemy. 
At the present time we are making five 110-ton 
guns, eighteen 66-ton guns, and six 43-ton guns, 
which sounds a formidable equipment. But how 
is the aspect changed when we recall the fact that 
they are all on the same plan as the gun which re- 
cently failed on the Collingwood, with little more 
than half its proper charge of powder! This con- 
verts the pride we might otherwise feel in this 
ponderous armament into pity and anxiety, pity 
for the brave fellows who have to stand be- 
hind the guns, and anxiety as to the result of 
a conflict with a better armed foe. And these, 
it must be remembered, are our new steel guns, 
which have been built with the avowed object 
of bringing us up to the modern standard, after the 
shameful period of inactivity which prevailed from 
1876 to 1882. As for their predecessors, the list 
of these failures, as given by Mr. E. H. Carbutt, 
on the 23rd of March last, when he moved in the 
House that a Committee be appointed to inquire 
into the question of guns and the working of the 
gun factories is long. He stated that H.M.S. 
Daring received orders that her guns should not be 
fired except with reduced charges ; that of the nine 
guns on the Dryad eight were unserviceable ; that 
an 80-ton gun had been sent home from Gibraltar 
to be repaired ; and that a 9-in. 18-ton gun had 
burst at Woolwich in testing powder. Lastly, he 
referred to the gun which failed on the Active in 
the same way as that on the Collingwood, and related 
an incident which would appear incredible from the 
lips of a less reliable speaker. Mr. Carbutt said 
that the Ordnance Committee in 1881 were con- 
sidering some guns of the type known as Mark I. 
They were to be fired with 35 lb. of powder and a 
projectile of 801b., and were said to give under 
those circumstances a muzzle velocity of 1930 ft. 
per second. In September, 1881, the new Ord- 
nance Committee, who had been experimenting 
with this Elswick gun, Mark I., were instructed 
to demand a drawing of the gun factory de- 
sign, to be sealed as Mark II. They did so, and 
sealed the drawings, but they stated that, as yet, 
they had had no opportunity of considering the 
design. The gun which burst on the Active was 
made on this Mark II. design, and there were at 
least 135 others constructed on this plan, which the 
Ordnance Committee had sealed, but had not con- 
sidered. In June, 1882, several of these guns, 
which were made at Elswick, arrived, and five of 
thera, besides two made at the Royal Gun Factory, 
burst, after we had expended 100,000/. on them. 
They were originally designed to fire a charge of 


¢ | 50 lb. of powder, with a projectile of 100 lb. weight, 


and to give a muzzle velocity of 2090 ft. per second. 


7|The charge was, however, reduced to 42 lb., and 
7 | after the failures to 38 lb., with a muzzle velocity 


of 1811 ft. per second. 

It is with difficulty that we can bring ourselves 
to believe that a Committee to whom is entrusted 
the most important feature of our national defence, 
would allow a design to be executed before they 
had given it full consideration. Perhaps there 
may be some explanation which would throw a 
different light upon their action. But there can 
be no explanation which will alter the results. 
We have been told since the accident on the Col- 
lingwood that the newer guns are much improved, 
but what confidence can be put in such statements 
when it is amply proved that neither the Woolwich 
authorities nor the Ordnance Committee are ac- 
quainted with the capabilities of their own weapons, 
nor are able to explain the reason of their failures ? 
The disaster on board the Active was attributed to 
defective material, and no doubt an equally hypo- 
thetical explanation will, after some months, be 
given of the last failure. That is; unless the autho- 
rities follow the advice offered by Colonel Hope, in 
yesterday's Times, and convert the Committee of 
Inquiry into a Royal Commission armed with power 
to make a thorough investigation into the charges 
of corruption, which Colonel Hope makes against the 
Ordnance Department. Plenty of private explana- 
tions are forthcoming already. Mr. J. A. Long- 
ridge (see p. 569 ante) attributes it to the increas- 
ing pitch of the rifling, and the method by which 
the steel tubes are hardened or tempered. On 
this latter point he puts forward a very strong 
case. As every one knows, the linings of the 
gun are brought to a red heat, and are then 
quenched in oil, with the view of raising the tensile 
strength of the metal. But Mr. Longridge points 





out that the effect will be to place the inner and 
outer parts of the tube into a state of high com- 
pression, while the intermediate portion is in ten- 
sion. Experiments made in France confirm this 
opinion very strikingly, and it has been calcu- 
lated, from the results obtained, that a tube 23 in. 
thick and 3} in. bore would have a compression 
of 32.57 tons per square inch on the inner cir- 
cumference, and of 19.81 tons on the outer circum- 
ference. Whether these figures be correct or not, 
it is quite evident that the tube must be subject 
to very injurious internal strains, and be unable to 
oppose its entire strength to the bursting effect of 
the powder gases. The French have adopted the 
plan of cooling the core by passing oil through the 
inside with the result that the inner circumference 
of the gun is in compression and the outer in ten- 
sion, which is exactly the condition of affairs which 
is needed. 

The jamming of the shot, due to the increasing 
twist of the rifling, is another probable cause of 
failure put forward by Mr. Longridge. Practical 
men like Mr. Carbutt and Sir Joseph Whitworth 
have denounced this system of increasing twist for 
years, and the latter has demonstrated that with a 
uniform twist he can produce better results than 
were ever attained at Woolwich. Perhaps the new 
advising Board may do something to improve 
matters a little ; at least, it seems to demonstrate 
the pass we have come to when the War Depart- 
ment has to call in Sir William Armstrong and 
Captain Noble of the Elswick firm, and Mr. Leece 
from Sir J. Whitworth’s, to confer with a portion of 
the Ordnance Committee as to the construction 
of breechloading guns. No doubt these gentle- 
men have great knowledge of the question, 
but it is expecting very much to ask them to 
place it at the service of the Government, 
especially in the case of Mr. Leece, whose firm 
has been systematically ignored, because it was 
always in advance of the pipe-clayed ideas of 
the Ordnance Committee. Had the altered con- 
dition of military affairs been properly recognised 
by the authorities, there would be a dozen firms, in 
place of two, who could give valuable advice on the 
question of gun-making, and large orders, which 
now go to Krupp and Schneider, would have found 
their way to this country. The manufacture of 
cannon is an industry which will not grow without 
fostering, but it is so vital to the national security, 
that it is worth while to break a few of the laws of 
a narrow political economy to rear it. If sufficient 
orders had been distributed annually in the past (in- 
stead of encouraging a monopoly)to make it worth the 
while of half a dozen firms to put down the requisite 
plant, we affirm without hesitation that to-day our 
guns would have been superior to those of any other 
nation. The keenest goad to the intellect is self- 
interest, and it appears to be applied most forcibly 
when men are ranged side by side endeavouring to 
carry off an order. And the most enlightened self- 
interest urges the manufacturer to excite his com- 
petitors in the quality of his goods, and to 
avail himself of every improvement which his 
own ingenuity or that of others can put at 
his command. But the Government servant 
has no incentive of this kind. His motto is ‘‘ Point 
de zéle,” and it is only the most vigorous pressure 
from without which can cause him to move. Even 
if he be individually of the most active and enter- 
prising disposition, his surroundings effectually pre- 
vent him moving any faster than the other parts of 
the system. Suppose that Woolwich had under- 
taken to supply the Navy with rapid-firing and 
torpedo-repelling guns, in what condition should 
we have been now? Can any one suppose that 
those arms would possess one-quarter of their 
present efficiency? The perfection which they 
have reached is the result of many minds working 
independently on the same subject, and each im- 
pelled by the severest competition. We do not say 
that the same results would be obtained if the 
manufacture of large guns were thrown open, be- 
cause the operations are so expensive that private 
firms would hesitate to make bold experiments 
entirely on their own responsibility. But a class 
of men skilled in artillery would soon arise, and 
when a new idea became current among them it 
would not be long before some one would carry it 
into effect ona sufficient scale to justify the au- 
thorities, if success were attained, in finding the 
means for aconclusive trial. Mr. Carbutt holds, and 
within limits the idea is correct, that the Royal Gun 
Factory should be devoted to experimental work, to 
the testing of new plans andthe determination of the 
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laws which govern the construction of artillery, and 
that the actual work of manufacturing our arma- 
ment should be entrusted to private hands. This 
arrangement, even if carried out on a modified scale, 
would strengthen our position in case of war, and 
would bring our officials into contact with men who 
combine scientific knowledge and keen commercial 
acumen. Such a contact must infuse them with a 
better spirit and lead them to think less of their 
personal interests and more of their work. When 
they saw that outsiders were willing to risk their 
money and reputation on an experiment, they would 
be no longer content to continue on the old lines, 
turning out gun after gun which they knew to be 
unsatisfactory. Recently Colonel Maitland has told 
us that he could not buy steel of good enough 
quality. We very much doubt whether he went to 
the right sources for it, but if he did he could 
scarcely be surprised that manufacturers could not 
supply a material for which there was no market. 
When we consider that even a simple machine 
generally takes years to attain its standard form, re- 
ceiving modifications from many hands, it is evident 
that a large gun, the most severely tried of any 
constructive work, must be beyond the capabilities 
of a singleestablishment. Let us, therefore, avail 
ourselves of all the skill the nation can supply, and 
encourage our leading manufacturers to apply them- 
selves to a subject which is vital to our well-being. 


THE COLLISIONS ON THE LONDON 
AND NORTH-WESTERN RAILWAY. 
TuE reports of Colonel Rich on the two collisions 

which occurred on the above line last month, are 

now published, and will possibly receive more than 
ordinary attention. The first of these occurred on 

May 4, when a passenger train, consisting of a 

tank engine and ten carriages, ran into the buffer 

stops at Sutton Coldfield, owing to the driver having 
lost control of his train through the failure of the 

Webb vacuum brake, with which the engine and 

train were fitted. As our readers’ are probably 

aware, this brake system consists of the well-known 
non-automatic Smith vacuum brake, with the addi- 
tion of reservcirs and automatic valves on the 
guards’ vans. There is nothing very uncommon in 
trains fitted with a non-automatic vacuum brake, 
overrunning stopping-places, as has frequently 
been pointed out in our columns, but the case at 
Sutton Coldfield is interesting as throwing some 
light on the working of the curious arrangement 
adopted by the North-Western Company to avoid 
what has been found long since to be one great 
defect of the vacuum brake, viz., its uncertainty 
and untrustworthiness in working. The remedy 
for this deficiency has been sought in attaching to 
the guards’ vans, only, in a train, an automatic 
vacuum brake, which, along with a bell, is intended 
to be brought into operation on a brake coupling 
separating, or a train parting in two. An attempt 
is thus made both to fulfil the conditions laid down 
by the Board of Trade, that brakes must be self- 

acting in case of accident, and also to provide a 

warning to the guards when the continuous brake 

is not to be relied upon. At Sutton Coldfield there 
was no breakaway, but as the vacuum brake was 

rendered inoperative, there was certainly need of a 

warning, and yet the guard says in his evidence 

‘*the tell-tale bell in my van did not ring, and J 

saw nothing wrong on my vacuum gauge.” It 

seems clear, therefore, that something further is 
required in the way of a tell-tale than the device in 
question. 

The other collision alluded to was of a more 
serious character, and is also interesting as showing 
the value of automatic vacuum brakes when con- 
fined to guards’ vans only, in case of a train part- 
ing. On May 5, the 1.35 p.m. express train from 
Wolverhampton to London, when running at a 
speed of over 40 miles per hour, broke loose from 
the engine and tender betweer. Dudley Port Junc- 
tion Station and New-street Station, Birmingham. 
The train consisted of an engine and tender and 
eight vehicles, three of which were fitted with the 
safety automatic vacuum attachment and bell, and 
after running about 14 miles through tunnels and 
down gradients of 1 in 97 and 1 in 76, the carriages 
struck the engine and tender at a speed of some 30 
miles per hour, the driver having checked his 
engine owing to a starting signal being at danger. 
On his again going ahead for another 600 yards, 
the carriages a second time struck the tender on a 
rising gradient of 1 in 60, and came to a stand, 
having run nearly two miles from the point of 











separation. One passenger jumped out as the train 
rushed through the station, receiving injuries from 
which he died, and twenty-one other passengers 
received cuts, shakes, and bruises. The immediate 
cause of the calamity was the breaking of the pin 
which fastened the coupling on the front of the 
train to the draw-hook on the tender, but this was 
merely an incident such as has often happened 
before, and is precisely one of those emergencies 
the consequences of which automatic brakes were 
specially designed to prevent; and although in 
this instance the bells in the vans did ring, and 
the brakes were applied, of what use was the 
warning or the limited automatic action? The 
guards were powerless to apply the brakes even on a 
section of the train, and in this respect were really 
in a worse position than if they had had their old 
discarded chain brake. All they could do was to 
await events. The driver, we are told, trusted to 
the automatic brakes in the vans stopping the train, 
and the Government inspector considers he was 
justified in so doing, but we should think he would 
hardly do so again. It is perfectly clear that this 
contrivance is lamentably insufficient to cope with 
such an occurrence, and the Government inspector 
roundly condemns both it and the directors of the 
London and North-Western Railway. He says: 
‘The superior officers have for a long time advo- 
cated the efficiency of the many brakes of different 
patterns and arrangements that have been adopted 
from time to time by the London and North- 
Western Railway Company, although none of them 
fulfil the requirements ef the Board of Trade.” 
The report concludes as follows: ‘‘ The many col- 
lisions that have occurred on the London and North- 
Western Railway in past years from defective brake 
power, should convince the directors of the insufti- 
ciency and inferiority of their various systems, and 
induce them to adopt at once one of the systems 
that fulfil the requirements of the Board of Trade, 
and which all the other large railway companies in 
the kingdom have adopted or are adopting. If the 
express had been fitted with a good continuous 
automatic brake, and if it had been in good 
order, the train would have been stopped long 
before it entered the first tunnel. The guards 
should be able to apply the continuous brakes, but 
they should not have the power of taking them off. 
The regulation of the London and North-Western 
Railway, which requires them to do this in certain 
cases, is wrong, and was proved to be so in the pre- 
sent case. The company’s servants, who were in 
charge of the train, as well as those in the signal- 
cabin, appear to have been on the alert, and to have 
done their duty according to their instructions, 
and these collisions are to be attributed to a defec- 
tive pin, and to defective brakes, combined with 
defective regulations.” 

As to the distance in which the train might have 
been brought to a stand, had it been fitted with such 
a brake as that described above, we need only refer 
to the fact that during the brake experiments con- 
ducted by Captain Douglas Galton on the Lanca- 
shire and Yorkshire Railway in July, 1880, the 
engine and tender were slipped from the train fitted 
with the Westinghouse brake, when running at a 
speed of 45 miles per hour on a falling gradient of 
1 in 100, and the carriages were brought to a stand 
in 136 yards. At 40 miles per hour, therefore, a 
similar train could have been stopped on the line 
near Birmingham in 108 yards. Language almost 
as strong as that quoted above, has been used many 
times before, and we have ourselves over and over 
again joined with the Board of Trade in pointing 
out the evils resulting from the want of a ‘‘ good 
automatic brake complying with the requirements 
of the Board of Trade.” Colonel Rich is, however, 
we think, going too far when he says that ‘‘all the 
other large railway companies in the kingdom have 
adopted orare adopting” such an appliance. That 
they may, under the imminent pressure of a com- 
pulsory enactment, intend to do so is possible, but 
the fact is that according to the last Board of Trade 
returns, there is still 50 per cent. of the passenger 
stock in the (at present) United Kingdom, or over 
3600 engines and 26,000 carriages running without 
such necessary safeguards, and without even the 
protection of bells or other special apparatus on the 
guards’ vans. These numbers, moreover, do not 
include certain forms of automatic brakes, which 
have also been condemned in previous reports of 
Government inspectors. Every one knows, for in- 
stance, that the rolling stock of the Great Northern 
Railway and the lines controlled by Sir Edward 
Watkin, viz., the South-Eastern, and Manchester, 








Sheffield, and Lincolnshire Railways, is in the same 
unprotected condition as was the ill-fated train at 
Penistone two years ago, and as we have before 
pointed out, should such an emergency occur on 
these lines, or on the London and North-Western 
Railway, there are absolutely no means whereby a 
repetition of the consequences of that disaster 
could be prevented, whereas on the Caledonian 
Railway, which is practically a continuation of the 
London and North-Western, such a calamity is, 
humanly speaking, well-nigh impossible, on account 
of = trains being equipped with the Westinghouse 
brake. 

One of the consequences of the London and 
North-Western action is that the West Coast joint 
stock belonging to the two companies, is burdened 
with two forms of brakes: viz., the vacuum and 
the Westinghouse. It was recently stated by Sir 
Joseph Pease in the House of Commons that this 
was rather an advantage than otherwise, the member 
for York not appearing to know that the North- 
Western Company can only work the vacuum 
brake, and the Caledonian the Westinghouse. Such 
is the arrangement that the same carriages, contain- 
ing the same passengers, might, when running 
between Carlisle and Glasgow, come safely out of 
an accident, which if it occurred between Euston 
and Carlisle, would result in certain death. 

There was a time when the railway companies 
might have pleaded helplessness, or extenuating 
circumstances, but that time has long since gone 
by, and though there may be occasions where party 
prejudice and an obstinate adherence to exploded 
systems may perhaps be condoned, this can never 
be allowed when the lives of the travelling public 
are endangered. 





THE TOWER BRIDGE. 


On Monday last the Prince of Wales, represent- 
ing Her Majesty the Queen, laid a memorial stone 
as a commencement of the new bridge the Corpora- 
tion of London are building across the Thames, 
immediately below the Tower. The total width of 
the river at the point of crossing is 880 ft., which 
will be divided into three spans, the two outer 
being each 270 ft. and the centre one 200 ft. The 
two piers will occupy 73 ft. each, and will reduce 
the section of the river at high tide from 24,566 
square feet to 20,000 square feet. This loss will: 
be partly compensated for by the removal of the 
shipping which formerly lay in tiers and occupied 
3000 square feet of the channel way. The current 
now flows at from three to three and a half miles 
per hour, and will be but slightly increased by the 
obstruction. The central span of the bridge is on the 
bascule principle, that is, it consists of two arms or 
leaves, one pivotted to each of the piers, and 
capable of turning on a hinge. When a ship is 
about to pass the bridge each leaf will be raised 
into a vertical position, after the manner of 
a medieval drawbridge, and then, after the 
vessel has passed, it will be lowered until it is 
approximately horizontal, and will be locked by 
strong bolts to its fellow leaf. But although the 
central span may be open, the foot traffic will not 
be suspended. The piers are to be carried to a 
great height, and about 135 ft. above Trinity high 
water a light bridge will be thrown across them. 
Access will be provided to this elevated road by 
staircases in the piers, and also by hydraulic hoists 
capable of carrying a large number of passengers 
simultaneously. This isthe first bridge, we believe, 
in which the central span has been crossed by two 
roads, a permanent one at a great elevation, and a 
movable one at a lower level. But six months 
before the scheme of the Tower Bridge was pub- 
lished, Mr. William Morris, of the firm of Kinipple 
and Morris, Westminster, patented the same idea, 
and it is possible that the present plan may be an in- 
fringement of his rights. The shore spans will be 
suspension bridges, and will be carried by chains 
suspended from the main piers and from smaller piers 
on the land. The clear width of the bridge between 
the parapets will be, on the fixed spans, 60 ft, 
made up of a roadway of 36 ft., and two footpaths 
of 12 ft. each ; on the opening span the total width 
will be reduced to 50 ft. by curtailing the side 
walks. The gradients will be 1 in 37} on the 
Surrey side, and 1 in 50 and 1 in 75 on the north 
side, the opening span being 1 in 75. The head- 
way under the bridge at Trinity high water will be 
29 ft. 6 in. at the centre of the opening span, and 
15 ft. at the sides ; on the Surrey span 27 ft. at the 
piers and 20 ft. at the abutment, and on the 
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Middlesex span 27 ft. at the piers and 28 ft. at the 
abutment. 

In the opening span each leaf will consist of four 
main girders strung on a steel shaft, 22 in. in 
diameter, restingoneightroller bearings. The weight 
of each leaf, exclusive of the counterbalance of 300 
tons, will be about 500 tons, and its length 111 ft. 
6in. over the span, and 52 ft. 6 in. with the piers. 
When closed and covered with trafic the moving 
load on the opening span is estimated at about 350 
tons. The leaves will be raised and lowered by 
hydraulic power supplied from engines situated on 
the shore. There will be two accumulators in each 
pier, and a small indicating accumulator, loaded to 
a rather higher pressure, in the engine-house. 
Separate sets of hydraulic cylinders will be used 
for the opening and closing operations, and each 
set will supply two degrees of power, one for 
ordinary working, sufficient to actuate the leaves 
when exposed to a wind pressure of 151b., and 
the other, which can be put in operation instan- 
taneously, and could withstand a pressure of 56 lb. 
to the square foot. The former power is exerted 
by aram 12$in. in diameter, and the latter by a 
piston 234 in. in diameter. To prevent vibration 
the chains actuating the opening and closing of the 
leaves will always be kept taut, the water from one 
set of cylinders being exhausted through the others. 
All the machinery will be in duplicate to prevent 
stoppage from accident. 

It is estimated that four years will be occupied 
in the construction of the bridge. The lower por- 
tion of the piers, up to the parapet line, will be 
built of grey granite, and the upper portion of the 
towers in a hard red brick with stone facings. The 
time to be occupied in the passage of a vessel is 
calculated at five minutes, but when several vessels 
follow in succession the interruption of the traftic 
will, of course, be longer. As, however, the de- 
partures take place mostly about the top of the 
tide, there will be long intervals during which the 
central span will remain closed. It has been found 
by observation that, on the average, 224 vessels of 
a size to require the opening of the bridge pass its 
site during the day. Many of these are small sail- 
ing vessels, and there should be no difficulty in 
arranging for them to commence their voyage in 
groups, so that several may pass the bridge almost 
together. Whether this can be done or not, the 
new structure ought to divert an immense amount 
of traftic from London Bridge. The Tilbury Rail- 
way above expects, when the Tilbury Docks are in 
full operation, to cart 50,000 tons of goods across 
the river per year, and most of this would take the 
new route. 

The expense of the bridge is to be defrayed out 
of the funds of the Bridge House Estate. The 
architect is Mr. Horace Jones, and the engineer 
Mr. John Wolfe Barry. 








MINING PROSPECTS IN CHILI. 


THE mining industry of Chili must always 
possess a great interest for the English, since so 
many of our countrymen are engaged in mining 
operations in that country. Indeed, it may safely 
be said that the mineral capabilities of Chili would 
have remained a practical cipher to this day, had 
not British wealth and energy come to the front 
and opened out the vast treasures hidden away in 
the interiors of the sterile mountains and barren 
places, which form the chief characteristics for so 
many months of the year of the Chilian territory. 
We say for so many months of the year, and by 
this the eight months—from August to April— 
are meant, for when the rainy reason comes— 
April to June—wonderful is the change that 
occurs. The sterile mountains become covered 
with grass, where before nothing but sand was 
to be seen, and the bare, scorched-up plains be- 
come clothed with luxuriant vegetation, in which 
the brilliant red of the geranium blends with the 
tall wavy grass and shrubs, and makes a picture of 
peace refreshing indeed to the eye used to the 
general bleak appearance of the land. However, 
it is with the inside of the earth we have to deal, 
and so, for the present, we will cease to describe 
the surface. A short time ago Chili was the 
great source from which we drew our copper sup- 
plies, but now that North America has been enabled 
to enter into competition, the Chilian products, 
owing to the much greater labour required in ex- 
cavating and carrying them to the seaboard, and 
the freightage to England, are driven out of the 





market, and we hear of mining companies and 
smelting works coming to grief all over the 
country. Under these circumstances, then, the 
attention of our countrymen abroad is turned to 
gold and silver mining, and it is of these latter that 
we now propose to give some details. 

Near the town of Ballenar, at a distance of about 
12 leagues to the south-west, are the silver-lead 
smelting works of Don Nicholas Naranjo, the works 
themselves being called the Tunas Works. Here 
also are cupellation works on the English plan. 
Cupellation, as most of our readers know, is the 
separation by fire of silver from lead. Last year 
(1885) 23,000 marks of silver were produced by 
these works, that is to say, about 46,000/. worth, 

About 12 miles distant from these works is the 
gold district of Zapallo, and the ores from this 
district are brought into Tunas. They are mostly 
sulphurets of iron, containing about 3 oz. of gold 
to the ton. These ores are calcined in heaps in 
order to destroy the sulphur, and then the oxidised 
iron with its silica, forms a splendid flux for the 
silver ores, whose gangue or matrix contains about 
80 per cent. of lime. The result is a slag almost 
as fluid as running water, and jet black like our old 
ale bottle of England. 

Besides the gold ores which are smelted at Tunas, 
the poorer ones are worked at the Zapallo mines 
themelves; that is, what in Chili are called poor 
ores, but what in California or Australia would be 
called very rich, containing as they do about 14 oz. 
to the ton. These are worked by a cheaper pro- 
cess, that of concentration by water and subse- 
quent roasting, either amalgamated or worked by 
the chlorination process. 

This Zapallo district is the first of many other 
gold districts further south, on the same range 
of hills and only a few miles apart, such as 
Minillas, Pirijia, and Pastos Largos—constitut- 
ing some 60 miles of length of gold hills by a 
breadth of about nine miles. Besides these there 
is a second range of gold hills towards the coast. 
The celebrated Capote mine, near Freirina, and 
several other mines north and south lie on this 
coast range. There is also a third and a fourth 
range of gold hills. The Caldera gold district, about 
15 miles towards the east, and the old celebrated 
gold mine Guachaw, and many others, are some 
50 miles from this and close to the source of the 
River Huasco, or rather to be correct, the River 
del Carmen, which, with the River del Transito, 
form a junction at the village of the Plazo del 
Carmen. 

A few farmers and miners of the small village of 
San Félix, on the River del Carmen, have clubbed 
together and are continuing the work of their fore- 
fathers, the driving of the tunnel to drain this cele- 
brated mine. It is reported that in three months 
hence they will have cut the first vein. As regards 
rich gold gulches and ravines, we have a great many 
at the foot of the Zapallo district, which, as before 
stated, is only 12 miles from the town of Ballenar 
and River of Huasca, about a mile from this dis- 
trict, and at the foot of these hills. There is 
abundant water for working rockers, and with a 
good pump sufficient water could be procured for 
working sluices. M. André, a Frenchman and 
an old Californian, tired of working copper 
mines, opened a few pits and has been washing gold 
at the Agreada del Zapallo. In the primitive 
manner in which he is working, the result of one 
week’s work was 30z. of gold of the brightest 
orange-red colour, which is equal at present to 
nearly 121. He says: ‘‘ As an old Californian, I 
can assure you that hundreds of people could come 
here and find a fortune. I have inspected all the 
surrounding gulches for miles. The greater part 
is coarse gold, and I get pieces often that weigh 
4 oz., but had I means to work on a large scale, I 
am confident, from my Californian experience, 
that large nuggets could be found. I never harp 
after these, though they have their weight on the 
public mind in general, but give me coarse gold, 
and I don't mind or care for big nuggets a bit.” 








THE ELECTRIC LIGHT ON THE SUEZ 
CANAL. 

THE passage of the Suez Canal, which until 
recently occupied from thirty-six to forty-eight 
hours, can be made, now that navigation during the 
night is possible, in sixteen hours for mail steamers 
and war vessels, fitted with the electric light appa- 
ratus and projectors, prescribed by the Canal Com- 
pany. This important advance is the result of a 








very interesting report by Commander Hector, of 
the steamer Carthage, belonging to the Peninsular 
and Oriental Company, and addressed to the direc- 
tors. This report was written after the Carthage 
made the tirst continuous passage, under the autho- 
risation of the Canal Company, given the Ist De- 
cember, 1885. The Carthage arrived at Suez after 
a run from Port Said of eighteen hours. The 
actual running time was sixteen hours, there having 
been two delays caused by impediments in the 
channel ; the mean speed made was 5.43 miles per 
hour. The passage as far as Ismailia was the most 
interesting, because it was the first attempt to take 
a large vessel through at night, with the aid of the 
electric light. On the arrival of the Carthage at 
Port Said, it prepared for its immediate entry into 
the canal, and its free passage to Ismailia. The start 
was arranged for 8 p.M., and a number of persons 
interested in the experiment went on board. The 
projector was placed forward and at a height of 
16 ft. above the water. Shortly before eight, the 
dynamo was started, and the circuit closed. As soon 
as the projector was illuminated it was evident that 
its position had been well selected, and that the 
power of the beam, as well as the amplitude of the 
luminous zone, were ample to insure the success of 
the experiment. The number of surrounding 
lights, and the presence of a steamer taking in coal 
by the light of torches, prevented those on board 
the Carthage from seeing the buoys placed at the 
entry of the canal. At eight o’clock the mooring 
ropes were cast off, and as soon as the steamer had 
passed the buoys, the entry of the canal could be 
seen. The entrance to the canal is on a curve 
which may easily cause a difficulty if the buoys are 
lost sight of. To prevent this, the first two had 
been previously lighted. It was evident, however, 
that this precaution was unnecessary, because the 
power of the projected beam was ample to enable 
the lookout to see the buoys. The moon did not 
rise till nine o’clock, so that during the first hour, 
the run was made in darkness. As soon as the 
straight portion of the canal was reached, the value 
of the projector was evident, the amplitude of the 
beam being sufficient to illuminate the buoys on 
each side of the channel. Further on the banks of 
the canal, as well as the channel markings, were 
clearly visible ; the effective range was then three- 
tenths of a mile, more than sufficient for the 
handling of the ship. The light colour of the 
banks, reflecting the}beam from the ship, further 
assisted the illumination, and the influence of this 
reflection was especially noticeable along the high 
banks of the curves near Ismailia. This station was 
reached at 5.15 a.m., without any difficulty having 
been experienced during the journey, but with a 
delay two miles south of Ismailia. A dredger on 
the western side had neglected to show her lights, 
and the pilot was obliged to stop, and on again 
starting, although the dredger had been passed 
successfully, the ship had not recovered sufticient 
speed to take the curve of the canal. It was there- 
fore necessary to stop again, and go astern. In 
this way an hour was lost, but the average speed 
made, allowing for this delay, was 5.09 miles per 
hour from Port Said. The practicability of passing 
through the canal by the aid of the electric light, 
was thus demonstrated by this first experiment. 
The directing lights placed on the banks opposite 
each station served to direct the ship during the 
moments of extinction of the projector. It should 
be added that the conditions were very favour- 
able for the success of the experiment ; a clear air, 
brilliant moonlight after 9 P.M., and no wind. How- 
ever, the captain in his report does not consider 
that the moonlight assisted in the success of the ex- 
periment, as during the first hour, when the night 
was quite dark, no difficulty was encountered, and 
the buoys marking the channel could be very 
clearly distinguished. It is quite unnecessary to 
enlarge on the advantages arising from the economy 
of from 18 to 26 hours without any serious increase 
in expense, but it will be of some interest to point 
out how the result was brought about. 

After considerable investigation the Suez Canal 
Company established six fixed signal lights, sup- 
plied with petroleum, between Port Said and kilo- 
metre 54; these lights give the pilots their alignment 
in the straight sections. The company also pre- 
scribed, in certain regulations for the night transit, 
the conditions which the electric light apparatus 
must fulfil. Article 2 runs thus: ‘‘ The com- 
mander of vessels of war and mail steamers that are 
intended to be taken during the night from Port 
Said to kilometre 54, and vice versd, must notify to 
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the agents of the company at Port Said, Ismailia, 
or Port Tewtik, that they are provided with the fol- 
lowing apparatus. 1. Forward: An electric projector 
with a range of 1200 metres. 2. Aft: An electric 
light capable of illuminating a circular field of from 
200 to 300 metres in diameter. 3. On each side an 
electric lamp and reflector.” 

These conditions were laid down after a series of 
experiments made in the canal by the company, 
aided by M. Lemonnier, of the well-known firm of 
Sautter-Lemonnier and Co., Paris. These experi- 
ments demonstrated that the forward projector 
must have a high power, and give a beam suitable 
to the dimensions of the canal and the positions of 
the buoys; that it should be placed from 3 to 4 
metres above the level of the water, beyond the 
view of the pilot ; that the side and stern lamps 
should fulfil certain conditions, that they should be 
easily managed, and that their control should be 
under the hand of the pilot that he may light or ex- 
tinguish any or all of them at will. 

The foregoing conditions can be easily complied 
with on all ships fitted with electric light apparatus, 
and those vessels not so provided, can if they wish, 
follow the example of the Peninsular and Oriental 
Company, who have solved the problem for their 
fleet in the following manner. A complete plant, 
including dynamos and steam motor, switchboard, 
projectors, lamps, conductors, &c., is taken on 
board on entering the canal and discharged on leav- 
ing it. Suitable arrangements for making steam 
connection are of course provided on board. The 
work of taking this installation on board and dis- 
charging it is done very rapidly, so that no delay 
at either end of the canal is caused. After several 
trials with different apparatus, the Peninsular and 
Oriental Company have ordered some sets of appa- 
ratus from MM. Sautter, Lemonnier and Co. similar 
to that employed on the Carthage. The apparatus 
includes a compound Gramme dynamo, driven 
direct by a Brotherhood engine, both of them being 
on one bedplate, a Mangin projector with a planetic 
mirror, hand lamps, conductors, and switchboards, 
the whole being arranged very compactly for easy 
handling. 





THE EDINBURGH INTERNATIONAL 
EXHIBITION. 


Tue promoters of this Exhibition have worked 
on excellent lines in their scheme of classification, 
but it cannot be said, however, that the results 
of their endeavours have in ail cases come up 
to their anticipations. Class I. embraces the raw 
materials of the mineral kingdom, together with 
illustrations of the processes of mining and quarry- 
ing, and of the art of metallurgy. 

Class II. embraces the manufacture of pottery 
and glass, and kindred industries, and includes such 
exhibits as bricks and tiles (both plain and decora- 
tive), earthenware and stoneware, porcelain, glass 
of every description, stained glass for architectural 
purposes, &c. 

In Class III. is included everything con- 
nected with what may be called industrial 
chemistry, and with pharmacy, together with such 
animal and vegetable substances as form our food 
and from which we obtain our drinks. So far as 
our readers are concerned, the leading industry 
which is connected with this class, and is at the 
same time well illustrated in the Exhibition, is the 
manufacture of paraffin oil and other paraffin pro- 
duets, a branch of industry which is almost peculiarly 
of Scottish origin, and upon which we hope to have 
something of interest to say by-and-by. 

Animal and vegetable substances and their manu- 
facture are the matters embraced in Class LV. 
Generally speaking, the substances here referred to 
have no relation to our food or drink, and the 
manufacturing processes had recourse to in fitting 
them for the use of man, cover much of the ground 
which is included in the province of the engineer. 
The substances in question are (1) gums, resins, 
gutta-percha, and vegetable oils ; (2) woods used in 
construction ; (8) dyeing and tanning materials ; 
(4) textile materials and fabrics (such as linen, 
woollen, jute, cotton, and hemp), with machinery 
employed for spinning and weaving, sewing ma- 
chines, &c,, in motion or otherwise ; (5) leather, 
shoemaking, &c. ; together with costumes, ladies’ 
work, embroidery, art needlework, &c., and hat- 
making. 

Class V. deals with paper manufacture, stationery, 
printing, and bookbinding ; and in detail it includes 





the materials used, or which have been used, for 





paper-making ; paper of all kinds, as for wrapping, 
writing, drawing, printing, and mounting-boards, 
mill-boards, &c. ; papier-maché, manufactured sta- 
tionery, type printing, lithographing and engraving, 
&c., and bookbinding. These are in a very marked 
degree Edinburgh and Midlothian industries, and, 
as might well be expected, they are illustrated 
in the Exhibition on a very extensive scale, and in a 
most interesting manner. 

Prime movers are the objects covered by Class 
VI., and amongst them there are included steam 
engines (both marine and land), and gas, electric, 
hydraulic, and hot-air engines, &c.,; then there 
are water-wheels, turbines, steam pumps, &c., 
which are followed by boilers, smoke-consuming 
apparatus, &c., and by the accessories of engines or 
boilers. This class of exhibits is also shown on a 
very extensive scale, and with great variety. The 
same may also be said of the manufactures in metal, 
to which Class VII. is devoted. These manufac- 
tures embrace (1) hardware, edge-tools, cutlery, 
&c. ; (2) military and sporting arms and weapons 
of various kinds; (3) pewter, Britannia metal, 
German silver, and nickel wares ; (4) exhibits of 
articles made of brass, copper, lead, or zinc, and not 
coming under any other classes ; (5) gold and silver 
work and jewellery. 

The objects to which Class VIII. is devoted are 
railway, tramway, and vehicular apparatus, such as 
are indicated in the following groups: (1) Rails, 
switches, signalling apparatus ; (2) locomotives, 
goods wagons, &c. ; (3) tramway cars, rails, perma- 
nent way, dc. ; (4) carriages, vehicles, and acces- 
sories, such as brakes, ticket-checking apparatus, 
&c. ; (5) bicycles and tricycles. 

Class IX. covers civil and military engineering, 
building construction, and shipbuilding ; and most 
of the exhibits embraced in it have much interest for 
various sections of our readers. The next class is 
made to include everything that can be embraced 
under such heads as Furniture and Decoration. 
Then come Scientific Appliances, forming Class XI., 
and including models of special apparatus for 
illuminating (electrically or otherwise), heating, or 
for motor power, or domestic purposes, such as oil, 
gas, hot-air, and electric engines ; surgical, mathe- 
matical, meteorological, astronomical, and nautical 
or military adaptations of scientific inventions of 
novel application or design ; clocks, watches, «c., 
in progress of manufacture, &c. 

The other four classes of exhibits embrace, re- 
spectively, Educational Appliances, Fine Arts, Sea 
Industries, Reproductions of Old Buildings or Old 
Streets, and Women’s Industry Section, to which 
may be added the Artisans’ Section, which seems to 
have been the result of an after-thought. 

Commencing with the collection of exhibits in 
Class I. , we may note in the first instance that several 
of the Scotch coalfields are well represented in Court 
2. That of Fifeshire, where there is the famous Dun- 
fermline 4 ft. splint, together with the still more re- 
markable 14-ft. coal of the Lochgelly district, sup- 
plies a section of the gas coal seam worked by the 
Rosewell Gas Coal Company, together with a sample 
of Scotch smithy coal from the Begg Colliery, Kirk- 
caldy, which is worked by Messrs. Goodall Brothers. 
The Bent Colliery Company, whose works are in 
the Hamilton district, show some good samples of 
house, steam, splint, and cannel coal; and from 
the Westburn Collieries in the same district, what 
is known as the Duke of Hamilton’s best hard 
splint coal is shown, as also some capital specimens 
of main coal, cannel coal, fine parlour coal, and 
washed nut coal. A very fine collection of coals 
and ironstones is exhibited by Messrs. Colin Dunlop 
and Co., of the Quarter Iron Works, near Hamilton, 
there being amongst the former a splendid sample 
of the richest cannel coal (Lesmahagow) now 
worked in quantity in any Scotch coalfield. The 
cannel in question yields, per ton, some 12,000 or 
13,000 cubic feet of gas, whose illuminating power 
frequently ranges up to30 standard candles, or more. 
Large blocks of the same seam of cannel coal are to 
be found at the stand (No. 38) of the Nitshill and 
Lesmahagow Coal Company. Messrs. Jchn Nimmo 
and Son, Edinburgh, have on exhibition samples of 
the coal which they work at Slamannan (Lanark- 
shire) and Dunfermline, together with some excel- 
lent coke. The Slamannan coalfield also supplies 
capital steam coal at the stand of Mr. James 
Gemmel, of the West Longrigg Collieries. The 
Callendar Coal Company, whose pits are near Fal- 
kirk, send samples of their ‘‘ jewel” coal, which 
yields a fine brown ash ; and returning to Lanark- 


mossband house coal and of other house and steam 
coals and ironstones worked near Holytown by the 
Legbrannock District Collieries Company (Limited). 
At the same stand there is likewise exposed to view 
a complete outfit of tools for underground work— 
the ‘‘graith,” as it is called, being that of a miner 
anda brusher. It is very evident that the tools in 
question have been used to good purpose. From 
the Arniston Collieries, which are in the well- 
known coalfield extending over large portions of 
Mid and East Lothian, there are sent samples of 
the coals worked, together with a colliery winding 
cage, with rope attachments and pithead mountings 
complete. The Ayrshire coalfield does not seem to 
send any samples of its mineral riches, if we except 
one or two specimens at the stand of Messrs. Mer 
and Cuninghame ; but from the Shilbottle Colliery, 
Alnwick, Northumberland, there is sent a very fine 
block of the well-known Shilbottle coal, the full 
thickness of which is 2 ft. 4 in. 

While in Court 2 we may observe at several of 
the stands many excellent pieces of mechanism or 
other appliances for use in mining operations, but 
it would be quite impossible for us to speak of them 
ina detailed manner. A brief reference to them, 
however, is due on account of their great import- 
ance in one of our great national industries, the 
prosecution of which is attended with much danger 
to those engaged in it. Messrs. Dickson and Mann, 
Armadale, Linlithgowshire, show some well-de- 
signed working models of steel tubs or hutches, 
with Lindsay’s improved haulage clip, and endless 
rope arrangement. This clip seems to be a most 
eflicient device for the purpose for which it is in- 
tended. Mr. James Clarke, joiner, at Lugar 
Iron Works, Ayrshire, sends a capital model of a 
colliery winding engine, together with pithead 
frame, cage, &c. Some first-class iron and steel 
ropes, both round and flat, for use in colliery, 
mining, and general haulage work, are shown by 
Mersrs. D. H. and G. Haggie, Sunderland. One of 
their exhibits is of very special interest, as affording 
some indication of the amount of work that can be 
got out of a colliery winding rope. The exhibit in 
question is a portion of asteel rope that had been in 
constant work at the well-known Earnock Colliery, 
Hamilton, over a period of two years and seven 
months, during which time it raised 312,822 
tons of coal from a depth of 120 fathoms. Here 
and there the outside wires have become somewhat 
flattened, but in no case is there any appearance 
of any one of them having ruptured. Mr. Angus 
Drummond, mining tool mannfacturer, West Calder, 
shows a very large and varied collection of the tools 
for which he has acquired an excellent reputation. 
Not the least important of these is his improved 
boring machine, which has been proved in actual 
use to be very efficient. At the stand of Messrs. 
Archibald Baird and Son, Glasgow, there is like- 
wise a very large collection of implements and ma- 
chines for use in collieries, mining, and quarrying 
work—some of them being highly approved spe- 
cialities, and of their own manufacture. Amongst the 
lamps which Messrs. Baird and Son show, a promi- 
nent position is given to Lyle and Hannay’s 
**Lucigen,” which is coming into extensive use for 
lighting open spaces, such as pitbanks, the material 
employed being the crude creosote oil of tar works, 
gasworks, &. This new ‘ industrial light,” as it 
has been called, involves the use of a blast of air 
so as to throw the oil intoa fine spray at the burner. 

If sufficient space were available for the purpose 
we should gladly devote some remarks to an account 
of the granite industry as pursued in some parts 
of Scotland, including several districts of Aberdeen- 
shire, Dalbeattie (near Dumfries), and Argyllshire. 
Scotch granite, more especially that worked at 
Dalbeattie and at Peterhead, is in very extensive 
demand for the construction of dock and harbour 
works, and therefore some data suggested in regard 
to it by several of the stands in Court 2 and adja- 
cent portions of the Exhibition, might be of interest 
to many of our readers. We must at present, how- 
ever, content ourselves by saying that most praise- 
worthy collections are shown by Messrs. Alexander 
Macdonald and Co. (Limited), Aberdeen ; by 
Messrs. D. H. and J. Newall, Dalbeattie; by Mr. 
William Keith, Jun., Aberdeen; and by the Ben 
Cruachan Granite Company, whose quarries are at 
Loch Awe, near Oban, on theestate of the Marquis of 
Breadalbane. As regards the Ben Cruachan granite, 
we may say that it is the newest discovery of the 
kind in Scotland, and that from its own inherent 
qualities it bids fair to have an important future. 
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quantity, and although only brought into prominent 
notice about a year ago, it is already being exten- 
sively wrought. We had almost omitted to mention 
that an excellent display of granite exhibits is 
made by the Great North of Scotland Granite Com- 
pany, Limited, of Peterhead. In the same class 
there are also shown several first-rate examples of 
Scotch building stones, slates, &c. The Scotch 
firebrick industry is so important as to warrant us 
in touching upon it in another article. 


NOTES. 
A Maenesium Torcu. 

At a recent meeting of the Pharmaceutical 
Society, a cylinder of magnesium 10 in. long was 
shown by Messrs. Hopkins and Williams. When 
produced in a dense and massive form, such as this, 
there is less tendency to rapid combustion when 
burning. Magnesium torches are now used in 
Germany for the illumination of mines. The cost 
of the metal is now about 30s. per pound. 


A New Frencu Ariantic Case. 

A charter has, we understand, been granted to a 
French company to lay a cable from Brest to New 
York vid Guadaloupe, the cable to be manufactured 
in France, and laid by French vessels. Govern- 
ment assistance, in the shape of a certain interest 
on the capital, is to be giventhe company. It seems 
hardly worth while to go so far out of the way as 
Guadaloupe in order to get to New York, and hence 
the inference is that the cable is really intended as 
an independent connection of France with her West 
Indian and Guiana colonies, the American connec- 
tion being combined with this in one scheme. 


THE GEOLOGY OF CENTRAL TUNISIA. 

The geology of Central Tunisia has been the sub- 
ject of a recent French expedition from Key to 
Kairouan, and the chief results are that there is in 
this part of the country, a nummulitic limestone 
area, just as there is in Egypt, Arabia, Spain, the 
Balearic Islands, Hungary, and some other parts of 
Europe. The lower and middle eocene formations 
exist in Central Tunisia. Under the lower nummu- 
litic limestone there is a system of phosphatic lime- 
stone, with fossils, representing a lower level in the 
lower eocene. Near Key also there are rocks of 
the upper miocene or pleviene formations. 


Hyprocen in GLow Lamps. 

The well-known fact that the carbon filament of 
a vacuum glow lamp is gradually dissipated by some 
electric or thermal effect of the vacuum, points to 
the trial of lamps, in which the vacuum is discarded 
and its place supplied by an atmosphere of hydrogen, 
nitrogen, or other gas, which cannot oxidise or burn 
the filament. Messrs. Siemens Brothers have lately 
been making lamps filled with hydrogen and they 
find that these lamps do not become sooty on the 
inner surface of the glass. Next to afilament, which 
will remain incandescent in the open air, an en- 
velope which will remain clean and not of itself 
destroy the filament is a desideratum. 


A New A.ioy oF ALUMINIUM. 

The applications of aluminium are now consider- 
able, and M. Bourbouze, a French physicist, has 
added to their number by employing an alloy of 
the metal with tin for the internal parts of optical 
instruments, in place of brass. The alloy he em- 
ploys consists of ten parts of tin and 100 parts of 
aluminium. It is white like aluminium, and has a 
density of 2.85, which is a little higher than that of 
pure aluminium. It is, therefore, comparatively 
light, which is an advantage for apparatus where 
lightness is desired. It can be soldered as easily 
as brass, without special means, and it is even more 
unalterable than aluminium to reagents. The at- 
tention of electrical instrument makers should, 
therefore, be called to it, especially for apparatus 
of a portable character. 

A New Procgss or Rounp ForGines. 

Mr. George H. Simonds, of Fitchburg, U.S.A., 
has invented a machine for the purpose of forging 
iron or steel in any form which can beturned. This 
involves an entirely new method of working iron. 
Instead of being hammered or rolled to the desired 
form, the mass of red-hot metal is placed in a 
groove in two plates which are moved in reverse 
directions ; the grooves are in primitive form at the 
places where the iron first enters between the plates, 
and along its course these grooves become more 
closely in conformity to the shape which is given 
to the finished piece, which is twisted into shape. 
The process is applied with success to the manu- 
facture of conical shot, forged out of steel, the 











British Government having given an order for 
500,000 shot, which are being made by the 
English representative. This process is applied to 
the manufacture of any small iron or steel pieces 
of turned form. 


Tue ‘‘ Figaro’s” Trisute to Mr, Crookss. 

In these days of international jealousies upon 
subjects political, scientific, and even social, it is 
a pleasing relief to find that the writer of obituary 
notices in the Paris figaro rises superior to this 
disfiguring passion ; possibly his familiarity with 
death, at so much per column, has bred a contempt 
for the weaknesses besetting those engaged in 
fighting the battle of life. The author in question 
was busied this week in narrating the career 
just closed of a man once notorious in fashionable, 
scientific, and some other circles—no less a person, 
indeed, than D. Home, the soi-disant medium—- 
and as no notice of this Scotch seer would be 
complete without a reference to Mr. Crookes’s in- 
vestigations on the subject of spiritualism, which 
made considerable sensation some time ago, and are 
not even yet forgotten, they are referred to and 
prefaced by some remarks written in a rare spirit 
of appreciation. ‘‘ Every one knows,” says the 
obituary-ist, ‘‘that this illustrious English savant 
is one of the most powerful and most methodic 
scientists of the century. He is a mine of science, 
the richness of which has never been challenged.”’ 
Then follows a review of the many things Mr. 
Crookes has done for science, and this flatter- 
ing notice closes with the following remarkable 
statement: ‘‘ The site of his monument is marked 
out in advance in Westminster.” 


Trin Scrap. 

The utilisation of scrap tin has exercised the 
minds of many inventors who have seen a fortune 
in it, if they could only separate the covering metal 
from the sheet of iron beneath it. It is estimated 
that the, supply of old and scrap tin at London, 
Birmingham, Swansea, Wolverhampton, Truro, 
Liverpool, and Glasgow amounts to 30,000 tons per 
year, and that this can be obtained at 5s. per ton or 
less. Of this weight five per cent. is pure tin, 
which in ingot form is worth 951. to 100/. per ton, 
while the iron, separated from the tin, is worth 
about 40s. per ton. Hence 20 tons of scrap, which 
can be bought for 5/., would realise when the two 
metals are separated, at least 130/., a sum which 
allows a very good margin to cover the cost of the 
manufacturing operations. A company, called the 
Electro Metal Extracting, Refining, and Plating 
Company, of 76, Finsbury Pavement, E.C., has 
been formed to carry out a new process by which 
the tin is stripped from the iron in a perfectly pure 
form, while the foundation plate is unattacked. 
The scrap is placed in a series of baths, through 
which a current from a dynamo is sent, and while 
there the white metal is dissolved, and is after- 
wards recovered in metallic state. It is said that 
the operations are so inexpensive that a profit 
of 791. isrealised from the treatment of every 20 tons 
of scrap. The process is also set forth as being 
appplicable to mining refuse, tailings, and slags 
containing gold, silver, copper, tin, &c., as well as 
to plating metals with zinc. Samples of work done 
can be seen at the company’s offices. 

Tue Eruption or Erna. 

Professor Silvestri has reported to the Italian 
Government on the eruption of Mount Enta on 
May 18th and 19th last. The phenomenon lasted 
for some time, but the first six days were the most 
interesting. Since the last eruption, of March 
22nd, 1883, Etna has been the scene of many 
seismic phenomera, showing that the volcano was 
not at rest. On the 18th May last the central 
crater manifested an extraordinary activity by the 
great abundance of its vapours, and the scoria, 
sand, and ashes carried into the atmosphere along 
with them. At the same time all the seismic and 
microseismic apparatus of the Geodynamic Obser- 
vatory of the University of Catania were much 
agitated ; so also were those of the other obser- 
vatories on the flanks of the mountain, for instance 
at Paterno, Belpasso, Bronte, Riposto, and Giarre. 
Feeble shocks were also felt, such as preceded the 
eruption of 1883. On the night of the 18th, about 
12.30, after some subterranean noises, a series of 
explosions took place and a great quantity of 
vapour, stones, and cinders were projected in a 
fiery state 500 metres into the air. A cone was 
produced at the principal orifice which, after several 
hours, was about 100 metres high. A stream of 
lava also flowed from the same mouth, and after 





six days it had reached a length of four kilometres, 
and was still flowing. No less than seventy-two 
shocks were felt during the twenty-four hours from 
midnight on the 19th May ; but these fell off very 
much after that. On the third day after there were 
only thirteen shocks. The lava flow has appeared 
in the same region of the mountain as during the 
celebrated flow of 1669. On that occasion the lava 
reached the walls of Catania and the sea, some 15 
kilometres from its source. Happily, on the recent 
occasion, the path of the stream has not passed 
near the village of Nicolisi, which has a population 
of 3000 inhabitants. 


Tue Hottoway Sanatorium. 

The immense pile of buildings at Egham, known 
as the Royal Holloway College, is heated through- 
out by steam supplied by three Lancashire boilers, 
situated in a house 200 yards distant from the main 
building. This latter, which has cost the immense 
sum of 600,000/., measures 525ft. by 360 ft., and 
contains a chapel, a picture gallery, a dining hall, 
a library, a museum, twelve music rooms, and a 
lecture theatre, besides 900 students’ rooms, and 
many other apartments. From the boiler-house 
there runs a 6-in. main steam pipe direct to the 
centre of the building, where it enters a receiver, 
from which all the branches radiate through reduc- 
ing valves. To insure the delivery of the steam 
at all points three pipes are employed. There are 
(1) a 4-in. supply pipe, (2) a 3-in. return pipe, and 
(3) a condensed water-pipe proceeding from the 
ends of the other two to a container in the base- 
ment, from which the water of condensation returns 
by gravity to the boilers. The radiators are made 
of lin. wrought-iron pipe fixed vertically in a 
hollow cast-iron base, without any casing. There 
are 160 of these radiators, each having a surface of 
about 25 square feet, and being provided with 
separate flow and return pipes of jin. bore. The 
chapel is warmed by a box coil of four 1} in. 
wrought-iron pipes placed behind the seating with 
openings in the risers of the seats for the circu- 
lation of air. The picture gallery has six radiators, 
the dining hall six, the library and museum each 
eight, and the lecture hall four. The music rooms 
have each a single loop of #in. wrought-iron pipe. 
Besides the boilers for heating purposes there are 
two, each 30 ft. by 7 ft., for working the electric light 
engines, of which there are two, each with cylinders 
165 in. in diameter, by 32 in. stroke.. These boilers 
also serve the laundry and a hauling engine, which 
will draw trucks on a tramway laid in a subway for 
the stores to the main building. The gas for light- 
ing the building is obtained, at present, from the 
Staines and Egham Company, through two coupled 
meters of 400 lights each. Itis conveyed through a 
6-in. pipe, which is afterwards reduced to 4 in., 
and finally divided into branches 2 in. in diameter. 
Water is taken right round the building in a 6-in. 
main supplied by the South-Western and Suburban 
Water Company, and passing through a Kennedy 
meter. It rises to a distributing tank at an eleva- 
tion of 80ft., and flows by gravity to the distri- 
buting cisterns. Stand-pipes and fire-cocks are 
fixed all over the building and quadrangles. All 
these arrangements have been carried out under 
the supervision of Mr. R. B. Stirrat, of Palace 
Chambers, Westminster. 


Proposep INcREASE or Duty IN 
ForeIen Coat. 

Yielding to the clamour of the Russian pro- 
tectionist press, the Minister of Finance has re- 
commended to the Council of Ministers that the 
duty on foreign coal imported, vid the Black Sea, 
should be raised from two copecks per pood to 
three copecks. This is the second advance that has 
taken place during the last few years, and is pro- 
bably only the forerunner of further enhancements. 
The jump from 3s. a ton to 4s, 6d. is hardly what 
the Russian press expected, as a demand had been 
made for a duty of nearly 6s.; but it will give the 
Donetz coal an opportunity of showing whether it 
can rise to the occasion and compete with the 
foreign article or not, Last time the duty was so 
arranged that the foreign coal, weighted with the 
new tariff, should be just a trifle dearer than Donetz 
coal. Directly the duty was imposed, however, the 
price of foreign coal fell—cheaper freights favouring 
the downward movement-—and ever since English 
coal has been selling at Odessa 2s. or 3s. cheaper 
a ton than the native fuel. The duty proposed 


Russia oN 


is not sufficiently heavy to give the latter any 
advantage over the former, and on this account the 
press is angry that the minister should not have 
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gone a little further in the path of protection while 
at it. In the Baltic, the minister proposes no 
alteration of the duty at all, leaving it at 9d. 
per ton as at present. This policy is easily under- 
stood. The South Russian coalfields are not 
sufficiently developed to furnish a cheap supply of 
fuel for the Baltic region, and the various engi- 
neering undertakings which the Government has 
favoured with subsidies or bounties, would have to 
close their establishments if deprived of cheap coal. 
In all likelihood the tariff in the Baltic will be left 
as it is for several years to come, until railway com- 
munication between the Donetz region and St. 
Petersburg is more improved, or the coalfields of 
the Vistula province more developed. We believe 
that the latter will tell, at no distant date, upon 
the coal market of North Russia, particularly now 
that a German syndicate has taken over the Ivan- 
gorod-Dombrova Railway, tapping the Polish coal- 
fields. The Vistula coal is very abundant and of 
better quality than Donetz coal, and already com- 
mands a ready sale on the Polish railways and in 
the factories of Warsaw. Most of the mines are in 
German hands, and efforts are being made to secure 
favourable railway rates for sending it to Riga, 
Revel, and other Baltic ports. When matters are 
ripe the Russian Government will assuredly impose 
a heavier duty on foreign coal imported vid the 
Baltic, probably assimilating the tariff with that 
prevailing in the Black Sea. 


CoLoneL Stewart's LEcTURE ON Liquip FUEL. 


Although there was not a very large attendance 
at the Royal United Service Institution last week, 
on the occasion of Colonel Stewart’s lecture on 
liquid fuel, there were a sufficient number of 
petroleum authorities present to provoke at the end 
a useful discussion. Colonel Stewart is chiefly 
known as the officer who ‘ stalked” Skobeleff’s 
army in 1880, disguised as an Armenian horsedealer ; 
but repeatedly before that adventure he had visited 
the Caucasus and Persia, and more recently, after 
serving with Sir Peter Lumsden on the Afghan 
frontier, he has paid another visit to Baku, and 
consequently speaks on the subject with consider- 
able authority. His lecture fully corroborated all 
that has appeared in these columns on the extra- 
ordinary expansion of the petroleum industry, from 
the pens of Mr. Charles Marvin and Mr. Tweddle. 
New wells are being very rapidly opened up, the 
mileage of pipe lines is increasing, and the petro- 
leum fleet on the Caspian promises to amount to a 
hundred steamers by the end of the year. Colonel 
Stewart expressed himself convinced that before 
long liquid fuel will be commonly used in the 
Black Sea, and mentioned that the English firm 
of Tweedy and Co., at Odessa, is already applying 
petrolum furnaces to their steamers. Of course, 
its successful competition with English coal must 
depend largely upon the cost of the article ; and on 
this point Colonel Stewart stated, that petroleum 
refuse, costing at Baku 2s. 6d. a ton, cannot be 
sold at Batoum under 25s. until the pipe line is 
laid down between those two places. His anticipa- 
tion that this would soon be the case was criticised 
by Mr. Boverton Redwood, of the Petroleum 
Association, who justly remarked that the pipe line 
would be used for kerosine or lamp oil, not for 
liquid fuel. Mr. Charles Marvin, however, ex- 
pressed a belief that if a satisfactory demand arose, 
a second pipe line would be at once laid down for 
petroleum refuse, and mentioned that the Russian 
Government had so far progressed with the pipe 
line scheme, that it was drawing up a formal con- 
cession, and would be soon ready to receive applica- 
tions for it. Colonel Stewart further recommended 
the use of liquid fuel by English men-of-war, and 
asserted that even now the Russian oil fuel could 
be sold at Suez as cheap as coal, ‘allowing that 
1 ton of refuse is equal to 1? tons of coal in steam 
generating power.” Admiral Freemantle did not 
think it would be wise to replace coal with 
petroleum until a good supply was guaranteed 
independent of Russia, insisting that ‘it would 
never do for English men-of-war to have to go to 
Batoum for oil refuse in time of war.” Mr. 
Marvin, however, pointed out that the new dis- 
coveries in Egypt, and the annexation of the oil 
fields in Burmah, secured us completely in this 
respect, and Admiral Selwyn dilated on the 
enormous supply of shale oil obtainable in this 
country. Mr. Martell, chief surveyor of Lloyd's, 
was therefore justified in his observation that the 
whole question turned on cost, and that while 
petroleum refuse could not be expected to compete 





with coal in England, there would be abundance 
forthcoming in the East, cheaper than coal, as soon 
as a demand arose for it. 








THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society, held on June 
12, 1886, Dr. J. H. Gladstone, vice-president, in the chair, 
Dr. Samuel Rideal and Mr. E. C. Wellington were 
elected members of the Society. 

The following communications were read : 

**On an Electric Light Firedamp Indicator,” by Messrs. 
Walter Emmott and William Ackroyd. The Royal Com- 
mission on Accidents in Mines point out in their recently 
issued report as a serious objection to the use of the 
electric light in mines, notwithstanding its many great 
advantages, that the light of an incandescent lamp being 
produced within a vacuum, cannot admit of any device 
for the indication of firedamp, such as is given by the 
Davy, for example. The present apparatus is the out- 
come of an attempt to overcome this difficulty. It 
consists of two incandescent lamps, one with colourless 
and the other with red glass, and the circuit is so arranged 
that in an ordinary atmosphere the colourless lamp alone 
shines, but in firedamp this goes out and the red one is 
illuminated. This is effected in a simple manner by the 
motion of a mercury contact occupying the lower part of 
a curved tube, one end of which is open, and the other 
connected with a porous pot of unglazed porcelain, the 
motion of the mercury being due to the increased pressure 
in the porous pot occasioned by diffusion, 

**On a Method of Distinguishing Rays of Solar from 
those of Terrestrial Origin,” by Professor Cornu. It has 
been shown by M. Fizeau that owing to the rotation of 
the sun upon its axis, there is a displacement of the 
spectral lines produced by solar absorption towards 
the red or towards the violet, according as to whether 
the light examined emanates from those parts of the sun 
which are receding from or approaching us. If, however, 
the lines are the result of absorption by the earth’s atmo- 
sphere, no such displacement should occur. It has been 
the aim of the author to make this principle the basis of a 
simple and instantaneous method of determining the 
origin of any givenline. The displacement is very minute, 
amounting to about ;},th of the distance between the D 
lines for rays in that part of the spectrum when the light 
is from the extremity of the solar equator, but it has 
been found quite sufficient. Observations have been 
made with a Rowland grating, the mean distance of the 
lines being .00176 mm. An image of the sun is formed 
upon the slit of the spectroscope by a lens. By a slight 
oscillatory motion given to the lens by a lever from the 
hand, any part of the sun’s image can be brought upon 
the slit. A heliostat sends the rays always in the same 
direction, and by a prism the image has its equator hori- 
zontal. To distinguish between a line of solar and one of 
terrestrial origin, the line is brought near the vertical 
wire of the eye-piece, or, better still, one of those inevit- 
able grains of dust which are always seen on the horizontal 
wire. The lever connected to the lens is then oscillated 
so as to bring alternately the two ends of the solar equator 
tangentially upon the slit. If the ray is of terrestrial 
origin it remains absolutely fixed, if it is solar it oscillates 
with the lever. 

**On a Hyperbolagraph,” by Mr. H. H. Cunnynghame. 
It is not an unfrequent want to be able to find a rectangle 
of greatest or least area contained between a curve and 
rectangular co-ordinate axes. In several problems con- 
nected with motion and pressure in steam engines this is 
useful, and even in political economy the graphic repre- 
sentation of monopoly curves depends on maxima and 
minima of this nature. For the solution of such pro- 
blems it is often very useful to be able to describe rectan- 
gular hyperbolas, and the author has devised a machine 
to effect this. It depends on a mathematieal property of 
the rectangular hyperbola which he believes to be new, 
and which is as follows: From a fixed point let any line 
be drawn to meet a fixed line, and from the point of meet- 
ing draw a line perpendicular to the fixed line and equal 
in length to the first line. The locus of the « ‘remity of 
the second line is a rectangular hyperbola, or if from a 
fixed point O a line OP be drawn to meet a fixed line in 
a point P, and PQ be taken perpendicular to the fixed 
line, so that OP and OQ be constant, then again the 
locus of Q is a rectangular hyperbola, In the machine 
the latter construction is mechanically and con- 
tinuously carried out. A pencil, whose point corre- 
sponds in position to the point Q, slides along a rule which 
is carried across the paper always perpendicularly to the 
fixed line. A fine steel wire attached to the pencil passes 
once round a roller at P and is then carried to and coiled 
round a similar one at 0. The use of a steel wire isa 
special feature of the apparatus and has a great advantage 
over string, which, owing to the facility with which it 
stretches, cannot give good results, he finest wire 
should be used ; it unrolls from the one roller as much as 
it laps over the other, and its use may be extended to 
nearly all curve drawing machines. 

A voltaic cell with a solid electrolyte was exhibited by 
Mr. Shelford Bidwell. Its construction is as follows: 
Upon a plate of copper is spread a layer of quite dry 
precipitated sulphide of copper ; if on this a clean plate of 
silver is placed and the cell joined up to a galvanometer, a 
slight deflection is observed due to the unavoidable pre- 
sence of moisture. If, however, the silver plate be covered 
with a slight film of sulphide of silver, by pouring on it a 
solution of sulphur in bisulphide of carbon and evapo- 
rating the free sulphur by heat, and then placed with the 
prepared side down as before, a defiection is obtained far 

reater than, and in the opposite direction to, the former. 

he resistance of the cell was very great, but was enor- 
mously reduced by compression ; the electromotive force 
was about .07 volt. 





THE HAWKESBURY BRIDGE. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of April 23, I find a letter in refe- 
rence tothe Hawkesbury Bridge from Mr. J. Dixon, in 
which he speaks of piers being founded 100 ft. in the 
ground as “‘ absurd.” 

It will therefore interest him and perhaps others to hear 
that some of the piers of the new railway ho, hia the 
Ganges at Benares, have been founded 140 ft. below low- 
water level. The piers are of elliptical shape 65 ft. by 
28 ft., having three working chambers in them. The 
actual depth of solid ground penetrated by one of these 
piers is 145 ft. The sinking was done by ‘‘ Bruce and 
Batho’s diggers” and by ‘‘ Bull’s dredgers.” 

I believe these piers to be founded at a greater depth 
than any in existence. F. T. G. Watton, 

Ganges Bridge, Benares, May 30, 1886. 





PRIMARY BATTERIES. 
To THE Eprror oF ENGINEERING. 

Sir,—I should be sorry to say anything which would 
retard the adoption of the electric light in private houses, 
in which, I feel sure, primary batteries will play a very 
important part. There are numbers of houses where an 
engine and dynamo could not be used, whose owners 
would pay a price for the advantages of the electric light 
far in excess of that of gas, provided the service was good 
and they had no trouble with it. But I think we shall 
only be putting the dial of progress back, if we adopt any 
pe 4 complicated arrangements as those of Mr. Upward’s 
gas battery described in your last issue. 

Experience has shown that for electrical apparatus to 
be successful in the hands of the general consuming public 
it must either be so simple and have such staying power 
in its generator as to require practically no attention; or 
a sufficient number must be used, or those used must be 
of sufficient importance to warrant the employment of 
skilled Jabour in some form or other. No idea of theo- 
retical perfection should be allowed to lead us away from 
this goal, if we wish to advance practically ; and unfor- 
tunately Mr. Upward’s battery sins grievously against 
this cause of progress in many F spe a 

It is far too complicated. You havea chlorine gene- 
rator, an uncanny laboratory thing; a primary battery 
with all sorts of new arrangements, each designed to guard 
against the failure of some part of the battery, and each 
avery possible source of failure in itself; and then we 
havea secondary battery. Will any one imagine to him- 
self the average British ‘‘ slavey” in the midst of this lot 
of apparatus, at 10 p.m., and with all the lights out, 
vainly trying to put it right, and all the while in mortal 
terror of something blowing up. Of course it will be said 
that all this will be done during the day. The retort 
would be filled, gas lighted, properly adjusted, chlorine 
coming over nicely, battery connections cleaned, water 
added, electro-magnets adjusted, water seals made per- 
fect, secondary battery examined, &c. Well, if any one 
knows of a domestic that is equal to all this, I feel 
sure that many unfortunate householders would be glad to 
secure such a treasure. We are told, too, that one of the 
advantages of the battery is that you have we ** add plaii. 
water —n»ne of those nasty messing acids. But you have 
to pour acid into the chlorine generator, and I should cer- 
tainly be far more ready to trust an ordinary battery man 
to put acid into a battery, with which he is familiar, than 
into a chlorine generator that he has probably never seen 
before. And why, if after all this complication, you pro- 
duce no more economical result than on the old lines, 
should you go away from them? Why should you have 
three sets of apparatus to do the work that can be done 
by one? I presume the reply will be that no existing 
any battery will do the work that these apparatus do. 

ut this is a mistake, There are several practical primary 
batteries in the market; and in particular I had the 
pleasure of testing one last Christmas, the invention of 
Mr. Maquay, of London, whose performances far exceed 
that of the chlorine gas battery, or indeed any primary 
battery. A small battery of six cells, contained in a box 
34 in. cube, maintained a current of 1 ampere and 114 volts 
for fuur hours, absolutely without variation, and then the 
current fell very slowly to .825 amptre in the next two 
hours, and to .525 ampere in the next hour. 

Another battery of the same sized cells maintained its 
electromotive force so constant for four hours that it only 
fell from 32.5 volts to 32.25 volts. 

Ineach case the battery was connected to an incan- 
descent lamp, and in the circuit of the small battery was 
inserted an ammeter which showed the smallest variations 
of current strength. 

The cost, too, for solution, compared to that of other 
batteries, comes out remarkably low. From some careful 
experiments I have since made here, I make the cost for 
solution to be 0.02d. per watt-hour, as against 0.323d. 

iven by M. Hospitallier, as the best that has hitherto 
een obtained. 

One important feature of Mr. Maquay’s battery is the 
methed of preparing the zinc plate. very one knows 
that one of the great troubles with any battery is the zinc. 
If this should be impure, or be of a different physical 
structure in different parts, small batteries are formed 
which consume it without returning anything therefor. 
Even where zincs are well amalgamatd at first they have 
to be reamalgamated if they do much work, especially in 
acid batteries. By the process described in Mr. Maquay’s 
patent, a complete amalgam is formed, right pen 
the plate, so that it will work as long as it will hold 
together. 

One word in conclusion, with reference to the action of 
the Upward chlorine battery. 

It appearsto me that the zinc must combine with the 
oxygen of the water in which it is immersed, and possibly 
with some of the chlorine in the solution. Hydrogen gas 
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and zine, if zinc chloride be decomposed, will be delivered 
in the carbon cell, forming respectively hydrochloric acid 
and chloride of zine. 

If the chloride action takes place at each end of the 
cell, it evidently contributes nothing to the useful effect 
outside. The zinc, oxygen, and hydrogen chlorine actions 
are the useful actions in the cell, and manifestly the 
chlorine gas is used as a depolariser ; that is to say to use 
up the hydrogen gas, which would otherwise polarise the 
carbon plates. 

Yours very truly, 
Cardiff, June 22, 1886. Sypney I. WALKER. 








BLOW-HOLES IN STEEL. 
To THE EDITOR OF ENGINEERING. 

S1r,--Both Mr. Hardisty and Mr. Head take excep- 
tion to the melting point of steel as given in my letter of 
the 28th May. I can only say that on this much-disputed 
point I took the best and latest work I could find. 

If Mr. Hardisty will tell us how much carbon he had 
in the steel in the converter, which although only holding 
15 cwt., stood for twenty minutes before teeming, and 
was afterwards run into castings in the usual way—was 
it steel or ‘‘mild steel?” that is steel similar in the 
amount of carbon to that used in the construction of 
bridges, boilers, &c.—we will then be in x position to 
to judge of the value of his statement. 

I repeat that ‘‘ Bessemer steel in the converter is not 
particularly fluid ;’ as Mr. Hardisty well knows it is the 
‘*Bessemer-Mushet steel” which is made when speigeleisen 
is added, and it is Bessemer-Mushet steel that makes the 
‘* splendid ingots” to which he refers ; but in writing to a 
professional journal on a question as to the manufacture 
of Bessemer steel without spiegeleisen, I did not think it 
necessary to make the distinction. 

My belief, fuunded on a great number of observations of 
experiments in the manufacture of steel, is that spiegeleisen 
is not necessary, and that if ‘‘the blow” in the Bessemer 
converter is stopped when the carbon is reduced to, say, 
1 or ? per cent., and if afterwards the metal be lifted into 
a vacuum, sufficient carbon will be left to deoxidise the 
burnt iron in the metal, and make ingots of good solid 
mild steel. The difficulty is that experiments cannot be 
made ona small scale as the metal cools as rapidly that it 
becomes viscid and does not become solid in cooling, 
whilst to experiment on a large scale, say with 10 or 
15 tons, necessitates a larger expenditure than steel 
makers in these depressed days seem inclined to make. 

Advisedly I gave 700 deg. or 800 deg. Cent. as the 
melting point of glass, although I am well aware that there 
are glassy compositions which are hardly fusible with the 
blowpipe. It does not follow, as one of your cor- 
respondents seems to think, that because bottle glass 
requires as great a heat and a longer time to fuse it than 
steel does, that therefore its melting point is as high as 
steel. The fact he refers to is easily accounted for; glass 
is twelve times a worse conductor of heat than steel, and 
this fact accounts for the improvements in the quality 
of glass when subjected for a lengthened period to radiant 
heat, an exposure which, other things being equal, would 
not be required for steel. 

Yours truly, 
Russet AITKEN. 

36, Great George-street, Westminster, 8. W., 

June 23, 1886. 








DIFFICULT FOUNDATIONS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In the interesting Notes on engineering subjects 
which appear in your paper of June 4, I observe that one 
of the topics noticed is the difficuity of erecting structures 
on compressible foundations as illustrated by the results 
arrived at in Chicago, U.S. The subsoil there it appears 
is wet clay, and although an important building erected 
there was built upon a bed of concrete 3 ft. in thickness 
the inequality of weight per square foot upon this con- 
crete, 1. to the greater height and therefore the 

eater weight of the building in some parts than in others, 

as broken the bed of concrete up and has led to 
various cracks and distortions in the building. Mr. 
McAlpine, the eminent American engineer, has had similar 
difficulties to encounter in the establishment of the 
foundations of the Capitol at Albany, and he was good 
enough to explain to us, when in this country, what the 
mode of procedure was that he successfully adopted. At 
Albany the soil also consists of wet clay, which like that 
at Chicago is compressible. Mr. McAIpine’s first idea was 
to bore holes in this clay, which is singularly homo- 
geneous, and to fill up the holes with sand, forming 
sand piles, which he found would give a perfectly secure 
foundation, but on further consideration he saw that 
the same end would be more inexpensively attained 
by placing the foundation on the surface of the clay 
direct, with the precaution of making the area of every 
part proportionate to the weight which was to be placed 
upon it, or to the height of the superstructure, and 
this plan has been carried out with complete success. The 
building has sunk somewhat, but has sunk equally at 
every part, and henceno crack or manifestation of unequal 
settlement has occurred. 

A case of still more difficult foundation than the pre- 
ceding had to be encountered in the original design of the 
East Indian Railway, which the Government engineers 
had determined should be carried in the line of the Grand 
Trunk road from Calcutta to Benares. The line would 
have had to cross the Sone, ariver which rises 40 ft. during 
floods, and at the point where the line would cross, the 
width was nearly three miles in the wet season, dwindling 
to an inconsiderable stream in the dry; worse than all, 
however, the bottom consisted of quicksand of a very 
great but unknown depth. 

Mr. Bourne, who was one of the railway engineers at 








this time, projected a method of surmounting the diffi- 
culty which may probably be found serviceable in other 
cases. While resident at Blackwall as engineering super- 
intendent of the P. and O. Company’s fleet, he had ob- 
served that at a shoal in the river near the outlet of the 
City Canal there was a frequent blasting of rock, which 
rock actually grew in this situation. The eddy of the 
river collected upon the shoal sand and gravel, and in 
the middle of the shoal there was en iron spring which 
cemented the accumulations together, and so created the 

lum-pudding rock which had to be occasionally blasted, 

r. Bourne proposed to utilise this information by turn- 
ing the quicksand of the Sone into an artificial rock over 
which the line would be carried. There was a hill of 
iron pyrites near, from which the required sulphate of 
iron was to be drawn, perforated pipes were to be sunk 
in the bed of the river to the required depth, and 
through these pipes the iron water was to be forced 
when the river was at its lowest, the effect of which 
would have been, as at Blackwall, to turn the sand 
into rock. I am not aware that this expedient has yet 
been practically adopted ; the East Indian line was even- 
tually made to follow an entirely different track, and so the 
petrifying process was not put into requisition in that 
case, but it constitutes nevertheless an important addition 
to the resources of the engineer, aud I trust you may 
consider this notice of it as not inappropriate to your 
pages. I am, &c., 

C. F. Sout, 
Student of College of Practical Engineering, 
Chiswick, W., June 18, 1886. 





THE LOSS OF THE ‘‘ OREGON.” 
To THE EpriToR oF ENGINEERING. 

Str,—Having noticed of late in your valuable paper, 
to which I am a subscriber, considerable controversy 
between the parties ‘‘ H. N.” and one ‘‘ Nauticus” in re- 
lation to the loss of the Oregon, I would state on behalf 
of ‘* H. N.” that a similar accident occurred to the s.s. 
State of California, of the O. R. and N. Company, on the 
7th of April last, in the morning, while entering the port 
of San Francisco, Calfornia, U.S.A. 

The facts of the case are as follows. The steamer about 
to enter the harbour at early morning, it being still 
dark, noticed a vessel ahead, and as they saw no lights 
supposed she was on the same tack as themselves, but 
when too late found that the vessel, the barquentine Port- 
land, was coming towards them, and before the steamer 
could get out of the way a collision occured, the barquen- 
tine striking the steamer amidships and cutting her down 
to below the water-line, making a hole about 12 ft. by 
15ft. from the main deck downwards; the barquentine was 
greatly damaged, her forward end being entirely stove 
in, but as she was lumber laden no fear was felt for her 
safety. 

The captain of the steamer noticed that when his vessel 
rolled to port that she did not take in much water, and so 
ordered everything movable, passengers, and all to be 
placed on the port side, and by so doing, listed the steamer 
sufficient to be able to keep the ship free of water with 
the pumps, and so brought his vessel safely into port, a 
distance of ten miles. There was no wind or sea to speak 
of at the time ; both vessels were saved, 

From what I have read about the loss of the Oregon in 
your paper, and what I know of the accident to the Cali- 
fornia, which I think a similar case, I fully concur with 
‘“H. N.” in his statement that the Oregon might have 
been saved in a like manner. 

Should you wish the newspaper reports on the accident 
I should be pleased to send them to you. 

I remain, yours truly, 
James 8S. RicHarp, 
Chief Engineer, s.s. San Pedro of the C.P.R.R. 

1008, Larkin-street, San Francisco, California, U.S.A. 








CLEANING BOILERS. 
To THE EpiToR OF ENGINEERING. 

Str,—Can any of your numerous readers inform me 
through your valuable columns what the chemical pro- 
perties of the ‘‘ Eucalyptus” or blue-gum leaves are ? 

I have used them in my boiler, which is supplied with 
brackish water, and find they have great cleansing pro- 
perties, removing scale, and purifying the water. 

Should this valuable property not be counteracted by 
some power of which I am unaware, it may prove valuable 
to those who, like myself, are unable to procure good 
water for steam purposes. 

Yours faithfully, 
Natal, May 25, 1886. W.R. Poynton. 








HIGHGATE HILL CABLE TRAMWAY. 
To THE Epitor or ENGINEERING. 

Srr,—In the article on the above in your last week’s 
issue, it is stated the engines are by Messrs. Grafton and 
Co. ; we beg to say they were manufactured by ourselves, 
and may add they are fitted with ‘‘ Collmann’s patent 
valve gear,” for which we are the sole licensees in this 
country. The order came through Mr. Grafton (who was 
our agent), and this no doubt accounts for the misstate- 
ment. 

By inserting this in your next issue you will oblige, 

Yours truly, 
J. JESSOP AND Son. 

London Steam Crane and Engine Works, Leicester, 

June 22, 1886. 


PISTON SPEED. 
To THE EpiToR oF ENGINEERING. 
Sir,—In your report of the trial trip of the paddle 
steamer Ozone, it is stated that the speed of piston (517 ft.) 
is the highest yet obtained in any paddle steamer. 











I annex a record of piston speeds obtained in some 
paddle steamers of earlier date than the Ozone: 


ft. 
Pekin ~ completed May, 1873 573 
Shanghai ... ais i July, 1873 550 
Hankow .... sis in April, 1874 573 
Honam _... bid ‘“ ay, 1882 662 
Saturno... iad pe July, 1884 573 
Olympo October, 1884 582 


Iam yours faithfully, 
JOHN INGLIS, JUN. 








CABLE TOWAGE. 
To THE EprToR OF ENGINEERING. 

Srr,—Can any of your readers tell me which British 
firms have especially studied the question of chain-towage, 
and that would likely be willing to tender for some powerful 
shallow-draught tugs of that kind ? 


Respectfully yours, 
St. Petersburg, June 3/15, 1886. W. 





TRANSMISSION OF LARGE POWERS BY 
FRICTION GEARING. 
To THE Epiror oF ENGINEERING. 
S1r,—Allow me to draw Mr. Bagshaw’s attention to 
crc, invention, Patent No. 1880 of April 19, 


I have no hesitation in saying that Mr. Kankilwitz will 
undertake to do what Mr. Bagshaw requires, and be per- 
fectly successful. 

Referring to starch-making machinery, if ‘‘ Starch” will 
apply to me I shall be glad to give him the particulars he 
wants. . Yours, truly, 

London, June 19, 1886. Pav PFLEIDERER. 








CENTRIFUGAL PUMPS AND HYDRAULIC 
PROPULSION. 
To THE EpiTor OF ENGINEERING. 
Sir,—Referring to Mr. Sidney H. Farrar’s letter on 
‘** Centrifugal Pumps and Hydraulic Propulsion,” appear- 
ing in your issue of the 18th inst., there is an error at the 
bottom of the first column, the words “‘ and this divided 
by the total work done” should read “and this divided 
into the total work done.” Will you kindly have this 
error corrected in your next and oblige 
Yours faithfully. 
For Howard Farrar and Co., 
Frep. A. RosBinson. 
69, Cornhill, London, E.C., June 23, 1886, 








A NEW SAFETY CARTRIDGE FOR COAL 
MINES. 
To THE Epitor OF ENGINEERING. 

Srr,—Kindly allow me to make some observations re- 
garding above cartridge, stated to be the invention of Dr. 

osmann, of Breslau, and which appeared in your issue 
of May 14 last, especially as I find that it has been repro- 
duced in several papers, and in case the account might 
excite your mining readers with false anticipations, well 
knowing the invariable accuracy of your high authority. 

I did not deem the process of any practical utility in 
safety mining, or should have communicated my ideas 
earlier, but also seeing that Mr. Walton Brown writes in 
your issue of the 11th inst. correcting certain erroneous 
chemical calculations, I considered it a duty to at once 
put your readers right on the subject. I patented this 
identical process as an additional modification to my non- 
stew cartridge nearly three years ago, but finding 
that it did not come up to my expectations in the rapidity 
of its action (far too slow for efficient and reliable work) 
and so useless, from a practical point of view, that when I 
completed my specification I did not consider it worth an 
extra claim. From information received from Austria 
with reports of extensive experiments it has undergone 
there, Dr. Kosmann and his friends have evidently dis- 
covered its defects and arrived at a similar conclusion to 
myself, viz., that its inherent action is too slow for working 
fissured rock or coal, or, indeed, for any dependable service- 
able work ; and, although the pressure-power generated is 
very considerable, it can never compete, under such con- 
ditions, against explosives for general rending work in 
mines; besides this, there are other serious drawbacks 
connected with the system, such as the tendency to force 
out the tapered iron rod and tamping where the work is 
too strong to be overcome ; in this respect its action is 
similar to the lime cartridge process, but which latter has 
an advantage over it in acting solidly as well as gaseously, 
whereas the zinc dust and sulphuric acid gives off gas 
only ; still, where about seven or eight boreholes are em- 

loyed on a coal face, in two or more boreholes the tamp- 
ing is usually forced out where the coal or rock is too 
strong. A patent for a Bn almost similar to the 
latter was applied for by Mr. William Smethurst and Mr. 
Collins, of Bolton, some time since, but abandened for 
these unreliable and objectionable defects, too slow 
action, &c. Another objection is the glass tube of diluted 
sulphuric acid, which is liable to get broken in the bore- 
hole by the point of the iron rod while in the act of 
ramming, and thus prematurely start the gaseous action. 
The glass tube of sulphuric acid is also dangerous to 
handle, and apt to be broken, when the acid might burn 
the flesh off the fingers ; to avoid this danger I employed 
** the action of zinc dust on nitrate of ammonia.” 

Without entering into further detail, especially as it 
will not serve any useful purpose, allow me to state that 
if the true resisting action of tamping is practically con- 
sidered, when it is subjected to the instantaneous and 
enormous pressure of the liberated gases of the explosives 
usually employed, and which actually tends in practice to 
wedge or lock together the atoms composing the tamping 
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in the borehole at the instant of explosion, and thus 
tightly jams itself in position for the moment, until the 
explosive has done its rending work, and which then re- 
lieves the resisting force of the tamping. 

Such being the acknowledged practical action of tamp- 
ing when instantaneous explosives are used, how can it be 
possible for any slow expanding pressure action, such as 
above, to always do its work with reliability and effi- 
ciency in fissured or in strong rock and coal? My investi- 
gations and researches have practically proved that we 
must invariably depend alone on the instantaneous action 
of explosives, and those we now employ secure that im- 
portant desideratum in efficient and reliable work; in 
practice this admits of no doubt whatever, and when the 
——— is combined with a water cartridge we obtain 
safety in our operations in coal mines. 

Yours truly, 
JAMES MACNAB, 

39, Mortimer-street, Cavendish-square, W., 

June 21, 1886, 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was fiat, with transactions done during the fore- 
noon at 39s. 5d. down to 39s. 3d. cash, also at 39s. 7d. to 
39s. 5d. one month, the close being sellers at the lower 
quotations and buyers offering 4d. per ton under. Busi- 
ness was done in the afternoon at 39s. 2d. down to 
39s. O4d. cash, also at 39s. 4d. down to 39s. 24d. one 
month, with sellers at the close at the lower quotations, 
and buyers at 4d. less per ton. The warrant market was 
again depressed on Friday, and prices declined other 3d. 
per ton, making a drop of 84d. in two days, and the clos- 
ing price was 4d. under that of the preceding Friday. On 
forenoon ’Change there were transactions at 38s. 11d. 
down to 38s. = cash, also at 39s. 14d. to 38s. 114d. one 
month, with sellers at the close at the higher quotations 
and buyers offering 4d. per ton under. In the afternoon 
business was done at 38s, 9d. and 38s. 94d. cash, also at 
38s. 11d. and 38s. 114d. one month, and at the close there 
were sellers at the higher rates and buyers at the lower. 
There were also sellers of hematite warrants at 40s. 9d. cash, 
and of Middlesbrough warrants at 29s.74d. cash. Monday’s 
market opened dull, but recovered again, and closed as 
on Friday. During the forenoon transactions took place 
at 36s. 8h. to 38s. 74d., and back to 38s, 84d. cash, also at 
38s. 10d. to 38s. 9d., and up to 38s. 10}d. one month, the 
close being sellers at the higher quotations, and buyers at 
4d. lower per ton. Business was done in the afternoon 
market at 38s, 84d. and 38s. 9d. cash, also at 38s, 104d. 
and 38s. 11d. one month, and the close was buyers at 
38s. 9d. cash and 38s. 11d. one month, and sellers wanting 
4d. per ton more. Yesterday’s market was also depressed, 
Business was done in 


and prices receded 24d. per ton. 
the morning at 38s. 9d. and 38s. 94d. cash, also at 38s. 11d. 
one month; and at the close there were sellers at 38s, 9d. 
cash, and 38s, 11d, one month, with buyers at 4d. per ton 


less, The quotations in the afternoon ranged from 
38s. 84d. to 38s, 64d. cash, and from 38s. 10d. to 38s, 84d. 
one month, the close being buyers at the lower rates, and 
sellers wanting 4d. per ton higher. There were trans- 
actions this forenoon at 38s, 6d. to 38s. 74d. cash, also at 
38s, 84d. and 38s. 9d. one month, with sellers at the close 
at 38s. 74d. cash, and 38s, 94d. one month, and buyers at 
4d. per ton less, In the afternoon business was reported 
at 38s. 74d. and 38s. 8d, cash, also at 38s. 94d. and 
38s. 10d. one month, and the close were sellers at the top 
oe mapas and buyers offering 4d. per ton under. A 
airly good business has been done in warrants during 
the past few days, but not at the advanced prices 
ruling in the earlier portion of last week. In some 
cases the prices of makers’ iron have been further 
advanced to the extent of from 3d. to 6d. per ton, 
but in second hands the same brands can hs had 
at the former quotations. An additional furnace has been 
blown in at the Carron Iron Works, and this week four of 
the Monkland Iron Company’s furnaces have been 
damped down, on account of the miners not agreeing to 
accept a reduction of wages, which is now becoming very 
general throughout Lanarkshire. Altogether there are at 
present 81 furnaces in actual operation, as compared with 
91 at this time last year, Last week’s shipments of Scotch 
pig iron amounted to 8991 tons, as’against 6946 tons in the 
preceding week, and 7957 tons in the corresponding week 
of 1885. The United States took 638 tons; Canada, 625 
tons; Australia, &c., 110 tons; France, 225 tons; Italy, 
1015 tons ; Germany, 475 tons ; Holland, 125 tons ; Spain 
and Portugal, 110 tons ; China and Japan, 170 tons; and 
other countries, smaller quantities. The stock of pig iron 
in Messrs. Connal and Co.’s — warrant stores stood 
at 778,571 tons yesterday afternoon as compared with 
775,302 tons yesterday week, thus showing an increase for 
the week of 3269 tons. 


The Scotch Coal Trade.—It is “eported that there is a 
slightly better inquiry for shipping coal this week, both on 
the east coast and the west coast. The prices, however, 
are not making any improvement ; indeed, it is said that 
they are now at the lowest point that has been touched 
this season. In the Glasgow district they are something 
like the following: Main coal, 5s. 3d. to 5s. 6d. per ton ; 
ell coal, 6s. 3d. to 6s. 9d. ; splint coal, 6s. to 6s. 3d. : steam 
coal, 7s. 8d. to 7s. 9d.—all f.o.b. at the shipping cranes. 
Coals for home consumption are in very limited demand, 
ete in consequence of so many blast furnaces having 

en put out, 


The Scotch Steel T'rade.—The prices that are being got 
for Siemens steel are causing much complaint amongst 
the Scotch makers, as they are far from being as re- 
munerative as could wished. Against that circum- 
stance, however, has to be put the fact that almost all the 
furnaces are kept pretty constantly employed. That is 





especially true of the two works owned by the Steel 
Company of Scotland and those of Messrs. Colville and 
Sons at Motherwell. A large proportion of the steel 
made at the Parkhead Works is taking the shape of large 
castings, which are ——— forged into powerful 
crankshafts and propeller shafts. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was rather 
a thin attendance and business was flat. Prices were 
a shade easier. No. 3 Cleveland pig was quoted at 
29s. 44d. to 29s. 6d. per ton for prompt delivery, and 
30s, to the end of the present year. Owing to the low 
rates ruling in Glasgow during the past week there has 
been less business doing, and the shipments are not so 
satisfactory. Up to date this month there have been ex- 
ported from Middlesbrough 47,300 tons of pig iron as 
compared with 50,000 tons to the corresponding date last 
month. Orders from abroad are still slow in coming to 
hand, and the home consumers are hanging back in anti- 
cipation of being able to buy at still lower prices. The 
ironmasters complain bitterly of the unremunerative 
quotations now current. Stocks of pig iron continue to 
accumulate rapidly. Messrs. Connal and Co., the war- 
rant storekeepers at Middlesbrough, have a stock of 
250,108 tons. This is an increase of 3271 tons on last 
week. In Glasgow, Messrs. Connal hold 778,571 tons, 
so that in the two great iron-making districts they 
hold a total stock of upwards of 1,000,000 tons of warrants. 
It is generally believed that unless there is some improve- 
ment in trade soon, the production of pig iron in Cleveland 
will be reduced by different firms, regardless of any united 
action blowing out blast furnaces. Hematite pig-iron is 
steady, and the make on the north-east coast is increasing. 
The quotations now are 42s, 6d. to 43s. per ton f.o.b. 
north-east coast ports. In the North of England iron 
trade there is no alteration, the rolling mills being poorly 
employed. oo are quoted at 4/. 7s. 6d. per ton, 
angles 4/. 5s.; and steel ship-plates 6/, 2s, 6d., all less 
24 per cent. at works. 


Engineering and Shipbuilding.—There is no new feature 
in engineering, but many of the bridge builders are very 
well employed. Ironfounding shows no signs of improve- 
ment, and shipbuilding, with the exception that the large 
combination firms are busy, is orly occupied. On 
Monday the s.s. Scholar, built by Messrs. Raylton, Dixon, 
and Company, of the Cleveland Dockyard, Middles- 
brough for the Harrison line of steamers, Liverpool, had 
her trial trip. She left Middlesbrough partly loaded, 
and attained a speed of over eleven knots per hour. Her 
engines, which worked admirably, are from the well-known 
establishment of Messrs. Blair and Company, of Stockton. 
They are of their triple-expansion type, with cylinders 
20 in., 33 in., and 54 in. in diameter by 36 in. stroke, work- 
ing at 601b. pressure. This is the third pair of triple- 
expansion engines which Messrs, Blair have built for this 
line of steamers. 


The Steel Trade.—The steel trade in the North of 
England continues to extend. On the Tyne one firm is 
making arrangements to produce steel sheets. The steel 
rail and sleeper mills are well off for work, but the makers 
continue td complain about the prevailing low prices. 
Steel rails are selling at 3/7. 10s. to 3/, 12s. 6d. per ton for 
heavy sections at the works. Most of the makers have 
orders in hand which will keep them occupied to the end 
of the year, and they are holding out for better quotations. 


The Coal and Coke Trades,x—There is only a slow 
demand for fuel of every description, and prices are weak. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

John Brown and Co., Limited.—The directors’ report and 
balance-sheet was issued to the shareholders yesterday. 
After allusion to the continued depression in trade and 
the prevalence of a strike at the collieries during a portion 
of the financial year, the directors refer to extensions 
being made in the plant and machinery, in order to meet 
the demands for large forgings and castings. Considerin 
the state of trade the directors think the shareholders wil 
accept the results as satisfactory. The balance-sheet 
shows, with the 10,6667. 10s. 8d. brought forward from 
the previous year, an undivided profit of 67,1241. 5s. 3d. ; 
against which interim dividends have been paid, and a 
further dividend of 3/, per share on the ordinary shares is 
proposed, leaving a balance to be carried forward of 
13,9197. 8s.4d. The dividend for the year is 5/. per share, 
equal to 6/, 13s, 4d. per cent. on the ordinary share capital, 
and is the same as has been paid for the last three years. 
The retiring directors are Mr. Burridge, Mr. M‘Laren, 
and Mr. C, E. Ellis. 


New Patent Miners’ Safety Lamp.—Mr. James Sedg- 
wick, of Danesmoor, Clay Cross, has just patented a novel 
and very useful improvement in miners’ safety lamps. The 
improvement consists of a nickel silver reflector attached to 
the screw that holds the lamp glass in the lamp, and rises 
to near and all round the light. It triples the illumi- 
nating power, and :an be attached to any lamp. Some 
three hundred lamps are now fitted with it in the Clay 
Cross Company’s pits. 


Hull Borough Engineer.—The Hull Town Council has 
decided to appoint a borough engineer at a salary of 500/. 
perannum. He is also to receive a guinea a day and first- 
class railway fare when absent from Hull on the business 
of the Corporation. 

Dutch River Bridge at Goole.—The Manchester, Chef- 
field, and Lincolnshire Railway Company have notified 
to the Goole Local Board that they will not consent to re- 





build the Dutch River Bridge unless the Board will con- 
tribute 2000/. towards the cost. The Board has voted a 
sum of 1500/. for the purpose. 


Coal Mining.—This week the first sod of a new coal 
shaft in connection with the Silkstone seam of the Nor- 
folk Colliery, belonging to Messrs. Newton, Chambers, 
and Co., Limited, was turned near to Thorpe Hesley. 
The depth of the shaft will be from 220 to 230 yards, 
and the diameter 13 ft. outside the brick lining. It is 
expected that the sinking will be completed in a much 
shorter time than has hitherto been the case in the dis- 
trict, seeing that the work will be carried on by means of 
dynamite, exploded by electricity by simultaneous blast- 
ing, which Messrs. Walker and Foulstone, the con- 
tractors, have made a speciality in the sinking of several 
mines in South Wales, Derbyshire, and the West Riding. 
There is a large field of Silkstone coal as yet undeveloped 
close to where the new shaft is situated, and in all pro- 
bability this will be broken into. 


A Monster Crane.—The most powerful steam crane pos- 
sessed, by any dock company in the United Kingdom, has 
been completed at the Alexandra Dock, Hull, and satisfac- 
torily tested with a load of 103 tons, in the presence of Mr. 
James Taylor of the firm of Messrs. James Taylor and Co., 
Britannia Works, Birkenhead, makers of the crane, and 
Mr. Hurtzig, engineer, on behalf of the Hull and Barnsley 
Railway and Dock Company, to whose order the crane 
was constructed. It raised a load of 65 tons at the rate 
of 6 ft. 6 in. per minute, and made a complete revolution, 
the load passing through a distance of 383 ft. in six minutes 
fifty seconds. The Alexandra Dock is now fitted for 
the receptien of the largest vessels, and will no doubt 
be largely used by the naval authorities, The very large 
and heavy boilers of the belted cruiser Narcissus now 
being built at Messrs. Earle’s works will be — under 
this crane, and it will be used in the course of the refitting 
of H.M.S. Malabar. All the valves and levers connected 
with the crane are within easy reach of one attendant. 
During the trials the work was accomplished with smooth- 
ness, no jerky action being perceptible, and the comple- 
tion of the revolution of each of the enormous loads was 
easily effected by three men. It is expected that through 
the Alexandra Dock and this crane much new work will 
be brought into the town. 





NOTES FROM THE SOUTH-WEST. 
Teignmouth.—For some months past extensive repairs 
have been proceeding on a long bridge which connects Teign- 
mouth with Sheldon. This bridge, which is 1671 ft. long, 
was erected in 1827, at a cost of 20,0C0/. It is composed 
chiefly of iron and wood. It has thirty-four arches, 
and a drawbridge over the deepest part of the channel. 
Owing to the action of the salt water on the iron, the 
bridge A ite way in 1838, when the whole structure was 
repaired and reopened two years later. The repairs now 
on hand were commenced in July, 1885, and the ninth 
arch from the Sheldon end of the bridge is now in course 
of reparation. A new swing bridge, the plans and speci- 
fications of which were prepared by Mr. Margary, is 
being constructed by Messrs. Willcocks, at a cost of 3271. 
To meet the cost of the repairs 4000/. has been borrowed 
at 5 per cent. per annum by the company owning the 
ridge 
The Bute Docks.—The Bute Docks (Further Powers) 
Bill, which has already passed the House of Lords, came 
before Mr. Courtney, chairman of Ways and Means in 
the House of Commons, on Monday, as an unopposed 
measure, the opposition of the Taff Vale Railway Com- 
any, the Rhymney Railway Company, and_ Lord 
indsor having been withdrawn. Mr. Spens, Parlia 
mentary agent, explained the clauses, and stated, in reply 
to the Committee, that the proposed power with reference 
to the construction-of a new pier had been struck out to 
meet the objections of Lord Windsor. The clauses were 
settled as amended, and the Biil was ordered to be re- 
ported for third reading. 


Cardif.—Steam coal shipments have been below the 
average, but after making allowance for the Whitsun 
holidays, there is little or nothing to complain of. Prices 
have experienced, however, no improvement, and it is 
affirmed that in many cases coal has been worked at a 
loss. The Transatlantic collieries in the Garw Valley, 
Maesteg, owned by Messrs. J. Bovey and Co., Bute Docks, 
have been sold to Messrs. Powley, Thomas, and Co. 
There has been a fair demand for house coal, but prices 
have experienced no change for the better. Iron ore has 
been coming to hand freely, and there has been increased 
activity at the iron works, 





Hieu-Cirass Tramway Locomotives. — The North 
London steam tramways have now been running for twelve 
months the Merryweather engine. Much has been said 
as to having 25 per cent. of reserve engines ; however, on 
this line 14 out of the total number of 15 engines are in- 
variably running, and upon Sundays and holidays the 
whole of the engines are.in work, 


PRESENTATION TO Mr. Carsutt, M.P.—On Monday 
last a deputation of Civil Engineers of the Indian Public 
Works Department waited on Mr. B. C. Carbutt, M.P., 
at his residence in Hyde Park Gardens, and _ presented 
him with an address subscribed to by seven hundred of 
their colleagues. The address set forth that Mr. Carbutt’s 
efforts had been the means of removing many inequalities 
which pressed adversely upon the moral welfare and 
material interest of the Civil Engineers of the Public 
Works Department, and that the subscribers desired by 
their memorial to record their high sense of his services, 
which had been freely given, and which would ever be 
gratefully remembered. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the ification ts stated 
in each case after the price ; fa. 2 none are ‘ the 
Specification is not iWlustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

ies of i rt po hy centen, oF Ghimat eae 
¥ 9 Atos v sonally, or ter, 2 enclosing 
amount of F str wee postage, camectel to H. Reapsr Laos, Esq. 

The date of the advertisement of the pt ofa yplet a 
cification is in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

“—- may at any time within two months from the date of 

advertisement of the tance of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


SHIPS, &c. 


$162. J. P. Rawlings, Leith, N.B. Ship’s Log. 
(6d. 2 Figs.) March 11, 1885.—This invention has the object of 
registering the speed and distance travelled by ships. The im- 

rovement consists in placing a number of tempered steel balls 

tween two steel surfaces of the coupling connecting the tow- 
line with the registering apparatus so as to reduce friction. (Sealed 
May 4, 1886). 


5025. G. Mehyneux, Grimsby. An Appliance to In- 
crease the ciency of, and Prevent Injury to, 
Screw Propellers. [8d. 3 Figs.) April 23, 1885.—The object 
of this invention is to reduce the slip of screw propellers by con- 
centrating their power upon a point directly astern of the vessels. 
The improved appliance consists of a broad casing or hoop of 
metal, fixed between the sternpost and false sternpost of a steamer, 
soas to encircle the screw propeller without touching it. The 
propeller revolving within this hoop acts in a manner similar to a 
centrifugal pump. The casing is made of the thinnest metal con- 
sistent with strength, and is slightly more open forward than aft, 
so as to nip the water at exit. In the case of twin screws, the 
casings are fixed under the quarters of the ship. (Accepted 
March 23, 1886). 


5513. F. Caws, Sunderland, Durham. An Appa- 
ratus for Finding the Relations between the Speed 
and Resistance of Vessels and other Moving Bodies. 
(8d. 6 Figs.) May 5, 1885.—A model of the ship is propelled 
through the water of a tank by a towline attached to a falling 
weight suspended over a frictionless pulley. When the distance 
fallen through by the motive weight is known, together with the 
time occupied by the experiment, the resistance of the model due 
to varying or steady speeds may be educed. The resistance of 
the ship will be to the resistance of the model as the cube of the 
number of times the scale of the ship exceeds the scale of the 
model. This invention relates further to the use of an electric 
circuit and electro-magnetic instruments so as to secure an abso- 
lutely simultaneous record of results. (Sealed May 25, 1886). 


8778. P. Hodges, Sheffield. Improvements in the 
Construction of Crankshafts. (Sd. 4 Figs.) June 4, 
1885.—The object of this inventior is to enable steamships to 
carry duplicate cranks with greater convenience of stowage, and 
to so construct the cranks that they may be taken to pieces and 
replaced with a minimum of labour. The crank-pin A and the 
webs B, B, are F aggre | made in one piece. The webs B, B are 
divided across the openings for the ends of the crankshaft C C, 




















and the loose parts form caps F, with undercut recesses H, H, 
fitting upon corresponding dovetails upon the joint faces of the 
webs. Thecaps F are put into position by sliding them sideways 
over the ends of the shaft. Keys H, H, take up any slackness in 
the dovetails, and are partially intersected by the bolts K, so that 
itis impossible for the keys to become loose. Eccentric projec- 
tions L, formed on the ends of the shaft and fitting into corre- 
sponding recesses in the webs, prevent the webs from turning on 
the shaft. (Sealed June 8, 1886). 


7996. J. S. Raworth, Manchester. Improvements 
pparatus for Indicating Distances Travelled 
by Ships. (8d. 20 Figs.) July 1, 1885.—This invention relates 
to shi logs in which indicating or r ding mechanism is 
worked electrically by means of a small screw towed by the ship. 
The outer casing c! of the instrument, which is furnished with the 
screw blades c4, and is connected by a towing line to the ship, 
contains a small magneto-electric machine comprising the iron 
core a? with its wire coils a’, and the revolving magnet 6! con- 
nected by the yoke piece 6. The spindle a4, the core a*, and 








the end piece d5, are prevented from rotating by the towline. 
When the instrument is drawn through the water, the rotation 
derived from the screw blades c+ is communica through the 
outer casing cl and the piece b+ to the magnets }', and the 
alternate currents thus generated are transmitted through an 
electrical conductor inclosed in the towline to the ship, there 
actuating a polarised electro-magnet which operates an escape- 
ment wheel geared with suitable apparatus for showing the yo 
in knots per hour at which the ship is travelling. (Accepted April 
20, 1886). 

8426. E. C. Peck, Old Charlton, Kent. Improve- 
ments in Locomotive Torpedoes, (8d. 4 Figs.) —_ 13, 
1885.—According to this invention, the torpedo is propelled by 
means of a steam motor, which drives its steam from a reservoir 
of hot water placed within the torpedo. The reservoir is charged 
from a land boiler, or from the main boiler of a torpedo boat, 


(Accepted May 14, 1886). 
8461. A. J. Cooper and E. E. Wigzell, London. 


Improvements in Instruments 
ings. [8d. 


for Sound. 
6 Figs.) July 13, 1885.—The sounding instrument 





comprises a check valve in combination with the bent tube of a 
hydraulic pressure gauge, When the pressure of the water is 
communicated to the gauge, the water has to pass this valve, 
which, closing on the reduction of the pressure, retains the hand 
of an index at the maximum point reached. A number of claw- 
like segments are pivotted on a central bar at the bottom of the 
instrument for the purpose of picking up sand and stones at the 
bottom. (Sealed May 11, 1886). 


8493. R.T. Bells, Birkenhead. Improvements in 
Feathering Apparatus for Screw Propellers. (Sd. 4 
Figs.) July 14, 1885.— The stern portion of the propeller shaft is 
made hollow, and contains an inner featheriug shaft provided 
with a screw working through a crosshead which is connected by 
arms to the shanks of the propeller blades. (Accepted May 14, 
1886). 


3464. J.R. Thomson and J. H. Biles, Clydebank, 
Dumbarton. Improvements in Navigable Vessels 
and in Rudders and Steering Gear therefor. 

Figs.) March 11, 1886.—This invention relates to improvements 
in the after part of the hull, and in the formation of the rudder, so 
that it may protected from shot, without bulging out from the 
vessel, or interfering with the fineness of its lines. The stern- 
post A of the vessel, instead of being carried down to the keel as 
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usual, is undercut so as to allow of the rudder B being arranged 
in a recess underneath. The rudder B is carried by a footstep K', 
and is connected by the pin E to the steering gear I and tiller H. 
The after part of the keel is curved upwards so as to allow of the 
water having free access to the rudder. The rudder is constructed 
of wrought-iron plates rivetted to a cast-steel frame, and in its 
mid position forms a continuation of the shape of the hull. (Ac- 
cepted April 13, 1886), 


4048. A. J. Boult, London. (4.0. Tengvall, New York, 
U.S.4.) Improvements in vernors, pec: 
Applicable to Marine Engines. (8d. 6 Figs.) March 23, 
1886.—This invention relates to governors operated by electricity, 
and adapted particularly for marine engines, and its object is to 
construct a governor which will check racing from whatever cause, 
and absolutely control the speed of the engine under all conditions 
and circumstances. The throttle valve A of the engine is con- 
nected by the rod C, and the lever P keyed on the shaft w to the 
piston rod of the piston s of the steam cylinder s, whose ports are 
controlled by the balanced slide valve g, the spindle of which is 
connected by an elbow lever m and rod to a coiled spring G, which 
has sufficient tension to keep the valve g in its normal middle 
position when the piston s is at the end of its stroke. A pipe M 
communicating with the sea at the stern of the vessel, opens into a 
cylinder P, and allows the hydrostatic pressure due to the depth of 
water when the p ler is fully i d, to keep the piston N 
at thetop of the casing P, against the downward action of the 
spiral spring d. When the propeller rises out of the water, the 



























































hydrostatic pressure diminishes, and the piston N is forced down 
by the spring d, ommne an electrical circuit by means of the 
contact pieces a arranged in the upper part of the casing above 
the — spring. The electric current derived from a battery V, 
as indicated by the arrows in the illustration, causes the electro- 
magnet H! to draw down the lever J!, thus compressing the 
spring G, which operates the slide valve g, soas admit steam to 
the cylinder s, and drive forward the piston s, thus closing the 
throttle valve A, Should the stern of the vessel rise still higher 
out of the water, the piston N is still more depressed, and the 
electro-magnet H? comes into action through the contact b*, and 
the throttle valve is quite closed. In order to prevent racing in 
the case of the propeller shaft breaking, a frame U!, inside of 
which slides a weight T suspended by a spring W, is fitted to an 
extension Q of the propeller shaft, and revolves with‘it. On the 
engines acquiring a dangerous velocity, the weight T is forced out- 
wards by the centrifugal force overcoming the tension of the 
spring W, and by meansof suitably arranged contact-pieces k, the 





electro-magnets are again called into action, and the throttle 
valve closed asabove. (Accepted May 11, 1886). 


RAILWAY PERMANENT WAY. 


5266. A. B. Ibbo Sheffield. Improved Means 
for Securing Rail in their Chairs and at 
their Joints, (8d. 18 Figs.) April 28, 1885.—The improve- 
ments consist in the a of bolts and nuts for tightening, 
and preventing the displacement of, the wedges by which double- 
headed rails are secured in their chairs. (Sealed April 30, 1886). 


5389. F.W. Rafarel, Newport, Monmouth. Metal- 
lic Sleeper for Rails. j8d. 8 Figs.) May 1, 1885.—This 
invention relates to a metallic transverse sleeper of trough shape. 
The rail is fixed by means of clips and cotters in notches punched 
out of the ribs of thesleeper. ( May 4, 1886). 


7005. B.W. Jackson and R.S. Ashton, Leeds. Im- 
| pe yee in way Chairs, [6d. 4 Figs.) June 9, 
885.—The object of this invention is to construct railway chairs, 
so as to dispense with wooden keys, iron blocks, or bolts. The 




















chair C is made in halves, each half having an arm B, fitting 
to the form of the rail without using wooden wedges. The chairs 
are fixed by means of pegs D to the sleepers. Projections B' on 
the arms B, dovetail in corresponding recesses in the foundations 
C,C. (Accepted April 13, 1886). 


7227. F. L. Bernard, Namur, Belgium, Im- 
provements in Metallic Cross Sleepers for Railways. 
(Sd. 6 Figs.) June 13, 1885.—The improved sleeper consists of 
two flanged rail supports resting on two bedplates, the sides of 
which project outwards from the supports for the purpose of 
counteracting the pressure exerted by the ballast. The lower 
flanges of the rail supports are secured to the bedplates, and the 
upper flanges form two bearing and fixing points for each rail. 
(Accepted April 18, 1886). 


7281. G. A. Goodwin and W. F. How, London. An 
Emeressd Device for Securing Railw Keys in 
th Chairs, (8d. 7 Figs.) June 15, 1885.—This invention 
relates to a device to be used with the ordinary key employed for 
wedging rails, and is designed to — the key from working 
back in the jaw of the chair, and thus becoming loose. The device 
consists of a steel plate of the same depth as the key, and with its 
ends bent at right angles to the body, so as to embrace the two 
sides of one of the jaws of the chair. In the body of this steel 
clip two or more tongues are stamped out and bent upwards 
towards the web of the rail. These tongues are tempered, and 
always press against the key when the latter is driven into place 
between the clip and the web of the rail. (Accepted May 4, 1886). 


J. Livesey, London. Metallic Sleeper and 

‘or Rails. . § Figs.) January 21, 1886.—The 

rail is secured by hook bolts to each of two elevated supports con- 
on in one piece with the metallic sleeper, (Sealed April 30, 


RAILWAY ROLLING STOCK. 


5619. R. Stone, Bristol, Couplings for Railway 
and other Vehicles. [8d. 5 Figs.) May 7, 1885.—The object 
of this invention is to enable the attendant to perform the opera- 
tion of pling and pling without going between the 
vehicl The ordinary screw couplings and coupling chains are 
retained, and are inclosed in a join’ cradle or frame which is 
operated by a lever arranged at the side of the vehicle, and which 
supports the ordinary coupling in the position for connecting the 
cars. (Sealed May 14, 1886). 


7212. S. Morley, Stockton-on-Tees. Regulating 
the Blast of Locomotives. (8d. 2 Figs.) June 13, 1885.— 
This invention relates to means to enable the driver to use the 
steam as blast, or allow it to escape up the chimney without 
urging the draught. The exhaust passage in the smokebox is 
formed with two upward orifices, one the ordinary blast exhaust, 
the other a pipe leading up to the top of the chimney, having 
a valve at their junction to switch the blast in either direction. 
The valve spindle is ee brought through the side of the 
smokebox, and provided with a crank, and a connecting-rod run- 
ning alongside the boiler to a handle and rack in the cab. (Sealed 
June 4, 1886). 


7354. T. V. Riordan, London. An Improved Auto- 
matic Railway or other Sanguine. (8d. 2 Figs.) June 
16, 1885.—This coupling consists of two coupling bars, each 
pivotted on the bolt of the drawbar of each one of two adjacent 
carriages, The bars are of exactly similar construction, except 
that any two adjacent coupling bars have right and left-handed 
jaws respectively. The jawsare wedge-shaped, and when brought 
together for coupling, one jaw slides over the adjacent one and 
falls by its own weight into the recess formed by the other jaw. 
Lifting links attached to a rocking bar which is rated by an 
external handle, serve to di the coupling. (Sealed June 8, 
1886). 











1339. F. J. Talbot, Sheffield. Railway Buffers. 
{1ld. 30 Figs.) January 29, 1886.—This invention relates to im- 
provements in the details of the plungers, guides, stops, and 
boxes of railway buffers. (Sealed May 7, 1886), 


102. W. ¥. Ober, io. Mass., U.S.A. Ap tus 
for Ventila Railway Carriages and other 
Vehicles. (8d. Figs.) January 4, 1886.—According to this 
invention air is forced through a water tank by a fan rotated from 
the car axlein one direction, irrespective of the direction of move- 
ment of the car. Branch Pipes lead from the fan casing into the 
car between the windows. The pipes are provided with registers 
with independently movable doors to control the outlet of air into 
thecar. (Sealed May 11, 1886). 


4046. W. P. Thompson,London, (4. 7. Ambler, Wash- 
ington, Columbia, U.S.A.) Apparatus for the Production 
an tion of Vapour Fuel. [lld. 8 Figs.) March 
23, 1886.—This invention relates chiefly to apparatus for utilising 

trol for g ting steam in locomotive engine boilers, 
The firebox is provided with a water bridge B, and the smokebox 
contains a superheater G for supplying steam to the various 

rts of the apparatus by means of a pipe running underneath the 
Boiler. The oil is contained in a reservoir L on the tender, and is 
supplied free from sediment by a rising and falling pipe N con- 
nected by a ball and socket ¢, through the pipe S to a mixing 
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chamber, where it is mixed with superheated steam and caused 
to pass by the pipe m to multiple retorts D. These retorts are 
heated by secondary oil burners E, which convert the oil into 
vapour, which is then admitted by side pipes to the main burners 
C that run the locomotive. Steam is admitted to the superheater 
G through a pipe O controlled by a valve P in the steam dome. 











The handwheel v operates the spindle of the cut-off valve of the 
chamber ¢. The boiler is fed from a water tank M on the tender. 
A cylinder P fixed on top of the oil reservoir L serves to collect the 
vapours rising from the oil beneath, so that they may be used in 
starting when steam cannot be obtained. (Accepted April 23, 
1886). 


8804. W. Noble, Sutton, Surrey, and A. Mackie, 
London. Improvements in Boiler Furnaces. (6d. 
8 Figs.) July 21, 1885.—The object of this invention is to assist 
the combustion in the fireboxes of boilers of the locomotive type 
by introducing highly heated air among the products of combus- 
tion in the upper part of the firebox. An arch a of refractory 
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material is constructed within the firebox and provided witha 
number of narrow air channels c running through its entire length. 
The air drawn from beneath the firebars becomes highly heated 
on its passage through the arch before being discharged into the 
furnace. (Accepted May 4, 1886). 


RAILWAY SIGNALLING, 


3639. D. McKellar, London. A Railway Passengers’ 
Self-Acting Station Indicator. (8d. 4 bigs.) Marc 
1885,—This indicator is intended to be applied to railway carriages 
to denote to the passengers the name of the next station at which 
the train will arrive. An arm, fixed above the carriages, works 
ayainst a stay fixed outside the station, and actuates a ratchet 
wheel inclosed in a box at the top of the partition of the carriage. 
On the axle of the ratchet wheel is fixed a roller, over which an 
endless band passes, composed of a double set of labels for every 
station on the line, so that one arm or apparatus serves two or 
more compartments according to the construction of the carriages. 
(Sealed May 28, 1886). 


5370. C. J. Howe and J. G. Howe, Sunderland. 
Inclosing Railway Signals in Cases. (8d. 3 Figs.) 
May 1, 1885.—The lenses or bull’s-eyes are fitted in front of the 
case which incloses the lamp. Failure or breakage of the working 
parts causes the “‘ danger” signal to fall in front of the lamp. 
(Sealed June 8, 1886). 


7310. S. A. Varley, London. 
* pparatus for Signalling between Passengers and 
the Officialsin Charge of Railway Trains, (8d. 9 Figs.) 
June 16, 1885,—The apparatus consists of a specially constructed 
electric bell having a ‘ connecting switch” by which the bell is 
connected to, or disconnected from, a galvanic battery. On 
operating the bell pushes in the carriages, the bells are set ringing 
until the circuit is divided by a special switch key in possession 
of the officials. (Accepted April 27, 1886). 


ety 

7583. T. J. Handford, London. (7. A. Edison, Menlo 
Park, New Jersey, and E. 7. Gilliland, Boston, Mass., U.S.A.) 
Improvements in Means for Signalling or Telegraph- 
ing between Railway Trains or between Trains and 
Stations by Induction. (8d. 5 Figs.) June 22, 1885.—The 
object of this invention is to produce efficient apparatus for sig- 
nalling between moving railway trains without the use of travel- 
ling electrical connections, 
signalling office is provided in a carriage A, on each side of which 
is placed an isolated metallic condensing surface a, running the 
whole length of the carriage. The signalling apparatus in the car- 
riage A consists of an induction coil EB, the secondary circuit of 
which is of extremely high resistance, aid is connected with a re- 
ceiving telephone C of high resistance and insulation. A con- 
ductor 1 connects the external condensing surface a through the 
above apparatus with the ground, In the primary circuit of the 
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induction coil B, are a local battery d, and a revolving circuit 
breaker D kept in rapid motion by a suitable motor, the current 
vibrations produced by it being audible in the telephone re- 
ceiver. The circuit breaker is shufited by a back point key E, 
which normally short-circuits it, and prevents it from affecting 
the induction coil. A switch F short-circuits the secondary of the 
induction coil when receiving, and is opened in transmitting. The 
ordinary telegraph wires 2 are utilised collectively for conveying 
the signals. They form the other surface of the condenser, being 
connected by the earth with the strips a on the carriages forming 
one surface, while the intervening air is the dielectric. In signal- 
ling between trains, signals are transmitted by working the key E 
in the office A upon one train. This causes static impulses or 
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variations in static tension at the condensing surfaces a, which 
affect the telegraph wires 2, These in turn affect the condensing 
surfaces of the pe woh train, and cause impulses to ground, which 
are audible at the telephone. At each signalling station, wires 7 
connect the telegraph wires 2 to condensers L of ordinary form, 
the other sides of which are connected by a common wire to 
ground through the transmitting and receiving apparatus. The 
telegraph wires are kept constantly closed for transmitting the in- 
duction impulses by shunting the Morse keys M by condensers N. 
The signals are received and transmitted by a station the same as 
by a train, by means of keys, circuit breakers, and induction coils, 
and received by telephones. The signalling is conducted by 
Morse characters or by numerical signals according to an estab- 
lished code. (Accepted May 4, 1886). 


14,449. H. Williams and A. Williamson, Glasgow. 
Improvements in Railway Signalling Apparatus. (8d. 
6 Figs.) November 25, 1885.—The improvements relate to means 
by which a signal can only be effectually worked and controlled 
from two or more cabins or independent places, whilst in the event 
of a connection breaking, the signal will in all cases go to “‘ danger.” 
(Sealed June 4, 1886). 


ELECTRIC RAILWAYS. 


4168. T. J. Handford, London. (F. J. Sprague, New 
York, U.S.A.) Improvements in Electric way 
Systems, (8d. 17 Figs.) April 10, 1885.—The motors, pre- 
feiably shunt-wound electric dynamo motors, take their current 
from ‘ working conductors” placed between the rails of the track. 
These working conductors are normally connected at intervals 
along the track with the continuous main conductors, so that the 
complicated apparatus employed for closing circuit on the passage 
of a train, is dispersed with. (Sealed May 18, 1886). 


5627. M. H. Smith, Halifax, Yorks. Improvements 
in Apparatus for Transmitting and Collecting Cur- 
rents in Electric Tramways and Railways. [ls. 1d. 
23 Figs.) May 27,1885.—The object ef these improvements is to 
facilitate the construction of the line, and the renewal of the 
electric conductors when they become worn or damaged. The 
insulators for holding the conductors are clamped to the roof of 
the channel, so that they may be easily fixed or removed by lifting 
acover. (Accepted April 30, 1886). 








BRAEES. 


14,495. R. Morton, Manchester. Improvements in 
the Arrangement and Construction of Railway 
Wagon Brakes. (6d. 7 Figs.) November 26, 1885.—The 
object of this invention is to obviate the necessity of the operator 
having to pass from one side of the wagon to the other, The ordi- 
nary shaft is continued across the under side of the wagon, and is 
provided at each end with a clutch arrangement and hand lever. 
The operator can thus apply the brake on either side of the wagon 
by the aid of one of the hand levers, the lever on the opposite side 
remaining at rest. (Sealed May 14, 1886). 


852. J. G. Harrison, Edgbaston, Warwick. Im- 
provements in the Manufacture of Certain Parts of 
Brake Ironwork for Wheeled Vehicles, [ls. ld. 45 
Figs.) January 20, 1886.—This invention has reference to im- 
provements upon the patent No. 3424 of 1885 by the same inventor, 
and has for its object the production of brake ironwork without 
welds or shuts by stamping and drawing from the solid. (Sealed 
April 30, 1886). 


TRACTION ENGINES. 


7742. T. L. Aveling, Rochester. Improvements in 
ecially as the Driving Wheels 
mgines, (8d. 3 Figs.) June 25, 
1885.—This is a modification of a former patent granted to the same 
inventor. According to the present invention, which was fully 
illustrated in ENGINEERING, July 24, 1885, coiled springs are 
applied in such a manner that the weight upon the wheel is sus- 
tained by the springs on one side of the wheel acting in tension, 
and by the springs on the other side acting in compression. When 
the wheel is used as a driving wheel, the springs will be either in 
compression or t-nsion according to the direction of the move- 
ment, The springs are coupled at one end by a screwed eye- 
bolt to the outer end of the spokes of the inner tyre, whilst the 


In carrying out the invention, a | other ends are coupled by similar eye-bolts to brackets of the outer 


tyre. (Accepted April 13, 1886). 


9955. W. Wilkinson, Wigan, Lancaster. Improve- 
ments in Surface Air Condensers for Traction 
Engines for Tram or other Roads. (8d. 3 Figs.) 
August 21, 1885.—A tank or casing forming the roof of the engine 
cover is provided with thin metal tubes running through it from 
side to side or from end to end horizontally. The steam to be 
condensed is led into the casing surrounding the tubes, whilst 
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the air for cooling flows through them. To induce a current 
air to flow through the tubes by the action of the wind, or by the 
motion of the condenser, a metal screen consisting of a series of 
shutters or venetians coupled together and operated by a lever, is 
arranged in front of the mouths of the tubes of each row. (Sealed 
June 4, 1886). 


MISCELLANEOUS. 


8499. W. Allen, Manchester. Acid Taps and Valves 
and Seats for Chemical Works. [6d. 4 Figs.) July 14, 
1885.—-A cavity constructed in the body of the tap is filled with 
cement, plaster, or other material not affected by acid. (Accepted 
April 30, 1886). 

9650. H. A. E. Wallis, London, and H. T. Ratcliff, 
Birmingham. Carburetting Apparatus for Burning 
Coal Gas with Hydro-Carbons. (&d. 3 Figs.) August 13, 
1885.—The heat of the gas flame is conveyed to the hydro-carbon 
mainly by the flow of gas which is heated previous to its entry 
into the carburetter, and again heated to a higher degree after 
impregnation, on its way to the burner, whereby a flame of unusual 
brilliancy and clearness is produced. (Accepted April 13, 1886). 


14,650. E. Hammerstein, London. (F. S. Koéhler, 
Prague.) Making Shot and other Similar Articles. 
(8d. 2 Figs.) November 28, 1885.—The object of this invention 
is to make shot by simple mechanical means, A sheet of lead is 
cut into small cubes, which are placed in a box, to which is given 
an extremely rapid reciprocating motion in a vertical direction, 
The friction and the rapid concussion speedily reduce the cubes 
to aspherical shape. (Accepted March 23, 1886). 


15,346. A. Siewerdt, Zurich. Machinery for the 
Manufacture of Screws, Bolts, Buttons, and other 
Round cles. (8d. 13 Figs.) December 14, 1885.—The 
rod-shaped material from which the articles are manufactured 
wholesale is clamped fast, and the cutters rotateroundit. (Sealed 
June 1, 1886). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the aye time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 86, Bedford- 
street, Strand, 








Stree, Rais ON THE EASTERN OF FRANCE RAILWAY.— 
The Eastern of France Railway Company is steadily steel- 
railing its system. The proportion steel-railed at the 
close of 1885 was 69 per cent., as compared with 64 per 
cent. at the close of 1884, 


CasLeE Tramways.—On Friday last, a number of the 
representatives accredited to the Colonial Exhibition, and 
other interested persons, were invited to the works of 
Messrs. Bullivant and Co., Millwall, E., to witness the 
closing operations of the wire ropes for the Melbourne 
cable tramways. The attention of the party was chiefly 
directed to the final manufacturing operations of the Mel- 
bourne cables, although considerable interest was evinced 
over other kindred manufactures carried out upon an 
extensive scale at these works. These Australian cables 
are about 4340 fathoms and 2460 fathoms in length, and 
weigh about 24 tons and 16 tons respectively. They are 
composed of flexible steel wires of high tensile strength, 
formed into strands presenting a circumference of about 
33 in. Cables of this class of manufacture can be made 
to withstand a tensile strain of 150 tons per square inch 
of sectional area, and all the wires employed in such 
manufactures are tested on these works. About 35 miles 
of cable tramways are now being constructed in Mel- 
bourne, the cables referred to being for the Richmond 
section of the system. After luncheon, the Honourable 
W. Wilson (member of the Executive Council of Victoria), 
in responding to the toast of ‘‘ The Colonies,” alluded to 
the loyalty of our colonies and gave a very interesting 
description of their resources as well as of the objects 
towards which their energies were directed. 

City AND GuiLps or Lonpon InstituTE.—During the 
month of J uly, 1886, the following courses of lectures will 
be held in the Institute’s new buildings in Exhibition- 
road: 1. ‘On Iron Girder Bridge Designing with Ex- 
periments on some Materials used in Construction,” by 
Professor W. C. Unwin, B.Sc., M.I.C.E.; 2. ‘*On the 
Teaching of Chemistry as introductory to its Technical 
Applications,” by Professor Armstrong, F.R.S., Ph. D. ; 
3. ‘On Experimental Physics as a subject of Instruction 
in Technical and other Schools,” by Professor a. 
Ayrton, F.R.S. ; 4. ‘On Graphical Statics,” by Professor 
O. Henrici, Ph. D., LL.D., F.R.S.; 5. “On Plumbing,” 
by Mr. W. R. Maguire; 6. ‘*On Candle Manufacture 
and the Treatment of the Bye-Products,” by Mr. Leopold 
Field, F.R.S.E. ; 7. ‘On the Chemistry of Tanning,” by 
Mr. Henry R. Procter, F.C.S. ; 8. ‘*On Brickwork and 
Masonry,” by Mr. John Slater; 9. ‘‘On the Technology of 
Cellulose and ey Manufacture,” by Mr. C. F. Cross, as- 
sisted by Mr. E. T. Bevan ; 10. ‘‘On Building Materials,” 
4 Mr. W. G. Dent, F.C.S., F.1.C.; 11. ‘On Optical 
Measurements,” by Mr. R. T. Glazebrook, M.A., F.R.S. 
Further particulars and syllabus of each course may be 
obtained at the central Institution, Exhibition - road, 
S.W., or at Gresham College, London, E.C. In order 
that the necessary arrangements may be made, intending 
students are requested to obtain their tickets at least one 
week before the commencement of each course. 
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WALKER BROTHERS, 


ENGINEERS AND BOILERMAKERS, WIGAN. 


WALKERS’ PATENT - WALKERS’ PATENT 
AIR-COMPRESSING ENGINES | = warkens’ paTeNT | REGULATING SHUTTER) oun 5 warxeng 


Or SLIDE, 

















:0: 














— AND — 
P P V By which all NEWand EXISTING Fans may be 
Bessemer Blowing Engines ENTILATING rendered noiseless and free from vibration. PATENT 
) ona 
TESTIMONIAL received from W. ARM- 
As supplied to Collieries, Gold, Silver, FANS, oe ESO, ly = Grange Colliery, i} R I C T I O N 
Lead and Diamond Mines, Steel Works, As used in large numbers of Collieries, 18th, 1886 :— ; CLUT CH 
Her Maiesty’s Government for “The patented ‘Shutter’ you substituted to our _ 
and to Her josty and for the ventilation of the ‘Guibal’ Fan, now upwards of six months since, 
India still continues ‘to giveus every satisfaction. Vibration Indi 
. has ceased entirely since its adoption. No repairs ndispensable where the load has to be 
 _———_ Mersey and Severn Railway —— yer hav stew = ate whereas formerly ith : x 
Upwards of 40,000 Ind. HP. already Tunnels. “Deane man he Secbsaresh more smoothly a on wines one ome. 
supplied. and consumes less steam, while the air and water 


gauge remain the same. I hav ve every confidence 


in recommending its adoption.” 70: 
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Applicable to all existing engines. 


GUIBAL, SCHIELE (his Latest Patent), and WADDLE FANS. 
WINDING, HAULING, & PUMPING ENGINES, &c. 


TESTIMONIALS, PHOTOGRAPHS, PRICES, AND THE FULLEST INFORMATION ON APPLICATION, 6305 
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MECHANICAL ENGINEER, 
BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.E. 


IMPROVED PATENT 3-CYLINDER ENGINE. 


: tn 
umes COUPLING FLEXIBLE COUPLINO 





THE MOST FOR DRIVING 
ECONOMICAL 
o FANS, 
EFFEOTIVE 


CENTRIFUGAL 


SHIP LIGHTING PUMPS, 


As in General Use in 


the British, French, D.- HIGH-SPEED 
Italian, Danish, &c., == 
&o., Navies. MACHINERY. 











G. E. BELLISS  & CO., 
LEDSAM STREET WORKS, BIRMINGHAM. 


MAKERS OF ALL KINDS OF 


AUXILIARY MACHINERY FOR SHIPS 
HIGH CLASS BOILERS...’ 


CONTRACTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. 
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TANGYES LIMITED 


CORNWALL WORKS, BIRMINGHAM. 


LONDON: 35, Queen Victoria Street, E.C. MANCHESTER: Deansgate. SYDNEY: 119, Bathurst Street. 
NEWCASTLE: St. Nicholas Buildings. GLASGOW: Argyle Street. MELBOURNE: Collins Street West. 
PARIS: Place de la République. 





THE “SPECIAL” STEAM PUMP 


AS SUPPLIED TO 
The British, Colonial, and all Foreign Governments; and to all the principal Railway, Mining, 
‘Ironmaking, Steamship, Colliery, and other Companies in the World. 


OVER 15,000 MADE AND SOLD BY TANCYES. [ oe 250 SIZES AND COMBINATIONS. 


PRICES. 
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vi li uu i 
THE — —_ PUMP, THE “SPECIAL” iia tones tana: 


80 Sizes and Combinations. (Page 49. ) with VERTICAL STEAM BOILER, 3 principal Sizes—for High Jets. (Page 58.) 
50 Sizes and Combinations. (Page 54.) 
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BIRMINGHAM, Oe 
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TANGYES' GEARED grea, PUMPING ENGINE. N D.A | THE ‘‘SPECIAL’ J ‘PUMP. FOR HIGH LIFTS. 
60 Sizes and Combinations, (Page 70.) 9 Sizes—3 in. to 12 in. Barrel. (Page 81.) Over 50 Combinations. (Page 60.) 


THE * SPECIAL” ‘STEAM PUMP & “COLONIAL” THE “VERTICAL SPECIAL” THE “SPECIAL” VERTICAL RAM 
MULTITUBULAR BOILER. 24 Sizes & Combinations. PUMP. 60 Sizes and Combi- BOILER FEEDER. 
(Page 56.) This arrangement also mounted on wheels, nations, (Page 50.) 6 Sizes, (Page 76.) 


The “SPECIAL” Steam nag 1 has always secured a much larger adoption than all other Direct-acting Pumps. 
References to Users in all parts of the World. Quotations on receipt of necessary particulars. 


The pages quoted above refer to Tangyes’ General Catalogue, Pocket Edition, 1884. 























